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Introduction: The purpose of the study was to determine whether
the preferential localization of the infection and age affect the prog-
nostic value of the genetic marker AQP5 (1364A/C, rs3759129) in out-
come prediction in sepsis patients. Studies by Adamzik and
colleagues have demonstrated that aquaporin AQP5 polymorphism
(1364A/C, rs3759129) associates with increased 30-day survival in
sepsis patients presumably due to increased gene expression that
enhance the leukocyte migration. To increase the informative value
of the prediction and decrease the cost, it might be crucial to deter-
mine at a pre-test level the subset of patients who might benefit
most from the prognostic genotyping.

Methods: Sepsis and septic shock were defined in patients according
to SEPSIS-3 (2016) recommendations. Study groups (n=152) included
ICU patients with abdominal sepsis (AS, including pancreatitits, peri-
tonitis, cholecystitis, appendicitis; n=98) and sepsis patients with
other sources of infections. AQP5 polymorphism was studied by ana-
lyzing PCR products in a 2% agarose gel using a AQP5 1364A/C spe-
cific tetra primer set. Data were analyzed by Kaplan-Meyer plot and
Fisher test, and odds ratios were calculated.

Results: Distribution of alleles (A and C) and genotypes (AA, CA and
CC) AQP5 1364A/C in patients with sepsis or sepsis subgroups (sepsis
with no septic shock and sepsis shock patients) versus control group
(healthy volunteers) did not differ. Although there was a trend to
preferential survival of sepsis patients with genotype C AQP5 despite
the source of infection, only patients with AQP5 CC or CA genotype
and abdominal sepsis (Sepsis-3), or a subgroup of the same AQP5
genotype experiencing septic shock, demonstrated increased 30-day
survival versus AA homozygotic patients (P<0.002).

Conclusions: The informative value of detecting the AQP5 CC or CA
genotype for prognosis of 30-day survival versus AA homozygotic pa-
tients is increased only in abdominal sepsis patients.
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Depressed expression of FCER1A gene is associated with increased
mortality in infected surgical patients
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Introduction: Increasing evidence supports a central role for “im-
munosuppression” in sepsis. It is necessary to develop biomarkers of
immune dysfunction that could help to identify patients at risk of
poor outcomes [1]. The decreased expression of human leucocyte
antigen (HLA)-DRA is proposed as a major feature of immunodepres-
sion and its persistent decrease is associated with mortality in sepsis
[2]. In a previous study, we evidenced that FCERTA (Fc Fragment Of IgE
Receptor la) is the gene showing the lowest expression levels of the en-
tire transcriptome in sepsis [3]. Here we studied the association be-
tween FCER1TA expression and mortality in infected surgical patients.
Methods: FCER1A and HLA-DRA expression levels were quantified by
droplet digital PCR in blood of 257 infected surgical patients. 26 pa-
tients died within 28 days (10.11%). Spearman test was used to
evaluate the association between gene expression and the Sequen-
tial Organ Failure Assessment (SOFA) score. Areas under Receiver Op-
erating Curves (AUROC) were used to determine the gene expression
cut-off values predicting mortality. Kaplan-Meier survival curves were
obtained and differences in survival between groups were evaluated
using the Log rank test. Cox regression was employed to assess mor-
tality risk at 28 days.

Results: Gene expression levels of FCERTA and HLA-DRA correlated
inversely with patients’ severity (r: -0.5 p<0.001; r: -0.3, p<0.001 re-
spectively). Both genes showed significant AUROCs to predict sur-
vival, but FCERTA showed the best accuracy (Fig. 1). Patients with
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low levels of FCER1A or HLA-DRA had an increased risk of mortality
and died 3 days earlier than non survivors with higher expression
levels of these genes (Fig. 2, Table 1-2).

Conclusions: Depressed FCERTA gene expression is associated with
severity and increased mortality in surgical patients with infection.
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Table 1 (abstract P002). Predictive capacity of FCERTA gene expression
cut-off for 28-day mortality in surgical patients with infection. (COX regression)

Hazard Ratio 95% Cl P
Age 1.05 (1.00-1.09) 0.038
Diabetes 1.98 (0.85-4.62) 0.112
Respiratory focus 163 (0.66-4.01) 0.289
OOP FCERTA: 174 copies/ng RNA 4.18 (1.52-11.47) 0.005

Table 2 (abstract P002). Predictive capacity of HLA-DRA gene
expression cut-off for 28 day mortality in surgical patients with infection.
(COX regression)

Hazard Ratio 95% Cl p

Age 1.05 (1.00-1.10) 0.011
Diabetes 1.90 (0.85-4.31) 0.120
Respiratory focus 20 (0.86-4.64) 0.108

OOP HLA-DRA: 2744 copies/ng RNA 2.36 (1.01-5.53) 0.048
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Introduction: Severe pulmonary and renal conditions such as acute
respiratory distress syndrome (ARDS), respiratory failure, and deterior-
ation in kidney function often occur in patients with nosocomial
pneumonia (NP). The emergence and course of infection is genetic-
ally determined, hence host genetic landscape may influence an abil-
ity to resist infection.

Methods: Variants for genotyping were selected using the PheWAS
Catalog which presents genotypic data for 13835 Caucasian patients,
1358 phenotypes and 3144 single nucleotide polymorphisms (SNPs)
with P < 0.05 [1]. SNPs with the lowest P-values for phenotypes with
both, respiratory and renal manifestations were selected: intergenic
variants rs7130588 and rs4980785, rs347344 (EDIL3) and rs2470893
(CYP1A1). CYP1A1 gene was associated with pneumonia and ARDS in
our previous investigations, so we included in our analysis three sites
of CYP1A1 gene (rs2606345, rs4646903 and rs1048943) studied on a
smaller sample. Genotyping was performed on 7 sites for a sample
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of resuscitation patients with or without NP and other pulmonary
complications (n = 354 and n = 216, respectively).

Results: Allele rs2606345-G of the CYP1A1 gene was protective
against ARDS and an increase in creatinine level (Fig. 1). The
rs7130588-G allele was associated with lung complications and with
the development of severe respiratory insufficiency (Fig. 2).
Conclusions: The SNPs rs2606345 and rs7130588 can influence the
aggravation of pulmonary and renal symptoms through genetically
mediated response to infection.

Reference
1. Denny JC et al. Nat Biotechnol 31: 1102-1110, 2013.
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Fig. 1 (abstract P003). Protective effect of the rs2606345-G allele
(CYP1A1 gene) on the risk of ARDS development (left) and an
increase of serum creatinine level on the 14th day after
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Fig. 2 (abstract P003). Association of the rs7130588-G allele with
lung complications (LC) (NP, ARDS, pleurisy, abscess, etc.) (left) and
with the development of severe respiratory failure (right)
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Introduction: An uncontrolled inflammatory response plays a major
role in the sepsis related organ dysfunction. Mesenchymal stem
cells(MSCs) can improve survival of sepsis experimental models by
modulating the inflammatory response. Macrophages have been
considered as important immune effector cells and their polarization
imbalance aggravates the disordered inflammation reaction. The pro-
ject aims to identify the effects of MSCs on macrophages polarization
against dysregulated inflammatory response.

Methods: RAW264.7 cells were plated in the lower chambers of
transwell system in the presence or absence of Lipopolysaccharide
(LPS). Then, MSCs were seeded in the upper chambers and incuba-
tion for different time. Finally, transforming growth factor beta (TGF-
) receptor (TGF-BR) inhibitor was added in transwell system. The
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phenotype of RAW264.7 cells were analyzed by flow cytometry, the
levels of inflammatory cytokines were detected by Enzyme-linked im-
munosorbent assay (ELISA).

Results: Our data showed that LPS increased the level of interleukin
(IL)-6 in RAW264.7 cells (p<0.001) (Fig. 1). In line with IL-6 expression,
LPS induced the expression of M1 macrophage (p<0.001). Moreover,
LPS stimulated RAW264.7 cells co-culture with MSCs in transwell sys-
tem, MSCs inhibited the expression of IL-6 and M1 macrophages,
while increased M2 macrophages (p<0.001). Compared with LPS
group, the concentration of TGF-B was obviously increased in MSCs
treatment groups (p<0.001), furthermore, there were no significantly
difference between MSCs directed and indicted groups. More signifi-
cantly, TGF-BR inhibitor abolished the impact of MSCs on LPS stimu-
lated RAW264.7 cells (p<0.001) (Fig. 2).

Conclusions: MSCs polarized M1 macrophages into M2 macro-
phages and decreased pro-inflammatory cytokine levels by para-
crining TGF-B.
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Fig. 1 (abstract P004). Lipopolysaccharide (LPS) promoted RAW
264.7 M1 polarization. (a): LPS 500 ng/ml stimulated RAW264.7 for
12, 24, 48 and 72 hours, the level of IL-6 significantly increased in a
time-dependent manner. (b, ¢): Flow cytometry showed LPS
enhanced the expression of M1 macrophages at all time points. ***
L P<0.001 compared with control group
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Fig. 2 (abstract P004). TGF-{3 secreted by MSCs regulated the M1
to M2 in LPS-Stimulated RAW264.7. LPS stimulated RAW264.7 co-
culture with MSCs in transwell system for 24, 48 and 72 hours. (a):
LPS increased the level of IL-6, whereas MSCs inhibited expression of
IL-6. (b, ¢): MSCs reduced M1 macrophages while increased M2
macrophages in LPS stimulated RAW264.7. (d): The concentration of
TGF-B was obviously increased in MSCs directed or in-directed
group. (e, f, g): LPS increased IL-6 and M1 macrophages, and MSCs
inhibited the IL-6 and M1 macrophages while increased M2
macrophages. TGF-BR inhibitor reversed the effect of MSCs on LPS-
stimulated RAW264.7. *P<0.05, **P<0.01, *** P<0.001 compared with
control group. # # # P<0.001 compared with LPS stimulated group.
&&& P<0.001 compared with MSCs treatment group
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Introduction: Circadian rhythmicity of melatonin and cortisol has been
found to be affected by sepsis in both experimental and clinical studies.
Methods: In this study, we evaluated the potential effect of septic
shock on circadian rhythms of urinary excreted aMT6s, a melatonin’s
metabolite and cortisol in 26 patients, divided into two groups:
Group A (N=15) included subjects with septic shock upon admission
to the ICU and Group B (N= 11) included patients who developed
septic shock during ICU stay. Urine samples were collected every 4 h
over a 24-h period, whereas data were available during entry and be-
fore discharge from the ICU in Group A and during entry, septic
shock and before exit from the ICU in Group B. Circadian analysis
was performed leading to the estimation of mesor (mean value),
amplitude of the oscillation and acrophase (phase shift of maximum
values in hours).

Results: Circadian markers of aMT6s and cortisol exhibited inverse
changes, both within and between groups, since amplitude of aMT6s
was reduced in entry in relation to exit (437.2+309.2 vs 674.1+657.6
ng/4h, p<0.05), whereas amplitude of cortisol was increased upon
admission compared to exit (13.3+31 ng/4h vs 8.7+21.2 ng/4h
p<0.05), in Group A. Furthermore, in Group B, mesor of aMT6s was
increased during septic shock (2492.2+ 1709.1 ng/4h) compared to
both entry (895.4+715.5 ng/4h) and exit (1308.6+ 1214.4 ng/4h,
p<0.05 for all comparisons). However, cortisol’s mean values were re-
duced during septic shock (10£5.3 ng/4h) compared to both entry
(30£57.9 ng/4h) and exit (14.4+20.7 ng/4h, p<0.05 for all compari-
sons) and correlated with higher APACHE Il score and longer ICU and
hospital stay (p<0.05 for all comparisons).

Conclusions: Septic shock induced inverse changes of aMTés and
cortisol circadian rhythm profiles, depending on timing of onset.
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Introduction: Sepsis is dysregulated response to an infection, which
can lead to progressive microcirculatory dysfunction, release of react-
ive oxygen intermediates (ROI) and life-threatening organ dysfunc-
tion. Our aim was to investigate the relationship between organ
damage - characterized by the Sequential Organ Failure Assessment
(SOFA) scores, microcirculatory failure and ROI production, in a large
animal model of experimental sepsis.

Methods: Fecal peritonitis was induced in anesthetized minipigs
(n=28; 0.5g/kg autfeces containing 5-9 x10° CFU bacteria i.p.), control
animals (n=9) received sterile saline i.p. Invasive hemodynamic moni-
toring and blood gas analyses were performed between 16-24 hrs,
the signs for failure of circulatory, respiratory and urinary systems
were evaluated in accordance with the SOFA score. The microcircula-
tory perfusion rate in the sublingual region was measured by orthog-
onal polarization spectral imaging technique (Cytoscan A/R). The
leukocyte-origin ROl production was determined by lucigenine
(mostly O,") and luminol-based (H,0,) chemiluminescence methods.

Page 4 of 212

Results: Between 16-24 hrs after induction the SOFA score indicated
moderate organ failure in 19 animals (M: 1.9; 25p: 1.5, 75p: 2.9) and
the change was statistically significantly higher in 9 pigs, suggesting
severe organ dysfunction (M: 4.1; 25p: 3.5, 75p: 5.2). The microcircula-
tion was significantly deteriorated in all cases, independently of SOFA
score data. The H,0, production was significantly lower in septic ani-
mals as compared to controls, while the lucigenine enhanced ROI
production correlated with the SOFA score-indicated moderate and
severe organ dysfunction.

Conclusions: Sublingual microcirculatory parameters are not correlat-
ing with the severity of SOFA score-indicated organ dysfunction in
abdominal sepsis. The measurement of ROl production of the whole
blood seems to be better biomarker for the detection of the progres-
sion of events from moderate to severe organ damages.

Grant supports: NKFIH K116689; EFOP-3.6.2-16-2017-00006
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Introduction: The purpose of this study was to characterize differ-
ences in sepsis management in patients with and without left ven-
tricular (LV) dysfunction. Septic patients with LV dysfunction have
higher mortality, and limited guidance exists for sepsis management
of patients with LV dysfunction. The possibility exists that the corner-
stones of sepsis management may contribute to these poor
outcomes.

Methods: A retrospective chart review was conducted from May 2016 -
January 2018 at two centers. Adult patients who had a diagnosis of
sepsis, were treated with vasopressors for > 3 hours, and had an echo-
cardiogram within 12 months were included. Patients were divided into
two groups: reduced ejection fraction (EF) of < 40% and preserved EF
defined as EF >40%. Information about patient outcomes and sepsis
management were collected. The primary outcome was the need for
mechanical ventilation (MV). Categorical and continuous data were ana-
lyzed using the Chi-Squared and Mann-Whitney U tests, respectively.
The IRB has approved this project.

Results: A total of 37 patients with EF < 40% and 42 patients with EF
>40% were included. No significant differences in fluid management,
vasoactive agent maximum rate or duration, or steroid use were ob-
served. Net fluid balance between low and preserved EF was positive
4.6 liters vs. 5.1 liters (p = 0.814), respectively. The number of pa-
tients that needed MV was higher in the low EF cohort (86% vs. 57%,
p = 0.004), and this cohort had fewer MV-free days (20, IQR 0-25 vs.
24 (IQR 0 -28), p=0.064.

Conclusions: No significant differences were observed with regard to
sepsis management, reflecting current guidelines. The significantly
increased need for MV is a provocative result. A potential mechanism
is the inability of a patient with reduced LV dysfunction to maintain
appropriate cardiac and respiratory function in the face of fluid over-
load. Prospective analysis of the role of fluid balance in septic pa-
tients with LV dysfunction is warranted.
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Introduction: The relationship between myocardial injury and systemic
inflammation in sepsis response is not well understood [1]. It’s pro-
posed to evaluate the association between myocardial injury bio-
markers, high-sensitive troponin T (hs-cTnT) and N-terminal pro-brain
natriuretic peptide (NT-ProBNP), with inflammatory mediators (IL-6, IL-
1B, IL-8, IL-10, IL-12 / IL-23p40, IL17A, IL- 21 and TNF-a ) and bio-
markers, C protein reactive (CPR) and procalcitonin (PCT), in septic
patients

Methods: This was a prospective cohort study performed in three in-
tensive care units, from September 2007 to September 2010 enrol-
ling patients with sepsis (infection associated with organ
dysfunction), and septic shock (hypotension refractory by fluids infu-
sion requiring vasopressor). Blood samples were collected up to 48h
after the development of first organ dysfunction (D0) and on the 7th
day after inclusion in the study (D7)

Results: Ninety-five patients were enrolled, with median age 64 years
(interquatile?48-78), APACHE II: median 19 (14-22), SOFA: median 8
(5-10); 24.2% were admitted in ICU with sepsis and 75.8% with septic
shock. Hospital mortality was 34.7%. In DO, NT-ProBNP correlated
with IL-8 (r = 0.495, p <0.001) and IL-10 (r = 0.471, p <0.001). In D7,
hs-cTnT and NT-ProBNP correlated with PCT (r = 0.446, p < 0.001 and
r = 0495, p < 0.001; respectively). NT-ProBNP DO was higher in non-
survivors than in survivors on mortality in seventh day (p = 0.029)
and in-hospital mortality (p = 0.030). hs-cTnT D7 (p = 0.030) and NT-
ProBNP D7 (p <0.001) were significantly higher in non-survivors on
in-hospital mortality. NT-ProBNP D7 (OR 9.28; IC95% 2.05-41.94,
p=0,004) and hs-cTnT D7 (OR 10,93; 1C95% 2.139 - 55.795, p=0,04)
were independently associated with in-hospital mortality
Conclusions: NT-ProBNP plasma levels at DO correlated with IL-8 and
IL-10, and both NT-ProBNP and hs-cTnT at D7 correlated with PCT. In
addition, NT-ProBNP has been shown to be an important predictor of
mortality

Reference
1. Landesberg G et al. Chest. 2015;148:93-102.
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Introduction: Heparin-binding protein (HBP) acts proinflammatory
on immune cells and induces vascular leakage through cytoskel-
etal rearrangement and cell contraction in the endothelium and
is a promising novel prognostic biomarker in sepsis and septic
shock. However, studies on repeated measures of HBP are lack-
ing. Our objective was to describe the kinetics of plasma HBP
during septic shock and correlate it to hemodynamic
parameters.

Methods: We included patients with septic shock (sepsis-3) on ad-
mission to Helsingborg hospital’s intensive care unit (ICU) during
September 2016 to February 2018. Patients were sampled from
ICU admission and every 4 hours for 72 hours or until death or
ICU discharge. The plasma samples were analyzed for HBP and
converted using the natural log (InHBP) for normality. InHBP was
then evaluated against mean arterial pressure (MAP) as primary
analysis and against systemic vascular resistance index (SVRI) as a
secondary analysis, using mixed-effects linear regression models,
treating patient id as a random intercept and adjusting for
hemodynamic parameters.

Results: A total of 22 patients were included with median age 67
years, 9 females (41%), 7 surgical admissions (32%), median
SOFA-score 12 points on day one and 6 deaths from all causes
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within 90 days (27%). Plasma HBP ranged from 0 to 932 ng/ml
with a median of 47 ng/ml (InHBP range 1.6 to 6.8, median: 3.9).
An increase InHBP was significantly associated with a decrease in
MAP (Coef. -2.58 mmHg, 95% Cl: -0.62 to -4.55, p=0.010, n=22),
when adjusting for heart rate (HR), noradrenaline (NA), vasopres-
sin (VP), dobutamine (DBT) and levosimendan (LS). In a secondary
subgroup analysis, an increase in InHBP was also significantly as-
sociated with a decrease in SVRI (Coef. -94.2 dyne*s*cm-5*m-2,
95% Cl: -1.3 to -187.1, p=0.047, n=13), when adjusting for MAP,
HR, NA, VP, DBT, LS and cardiac index.

Conclusions: Repeated measures of plasma HBP during septic shock
were correlated with important hemodynamic parameters in this
small pilot study.
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Introduction:  Mid-regional  pro-Adrenomedullin ~ (MR-proADM)
comes from the synthesis of the hormone adrenomedullin (ADM),
which is overexpressed during inflammation and progression
from sepsis to septic shock. Thus, MR-proADM can be a useful
biomarker for the clinical management of septic patients [1]. The
aim of our study was to understand the ability of MR-proADM to
predict 30-day (30-d) mortality and to find a correlation between
MR-proADM and Sequential Organ Failure Assessment (SOFA)
score in the first 24 hours from Intensive Care Unit (ICU)
admission.

Methods: We evaluated 28 consecutive septic shock patients ac-
cording to 2016 Sepsis Il definitions. Clinical data from the med-
ical records included demographics, comorbidities, laboratories,
microbiology and biomarker levels. Whole blood samples for bio-
marker profiling were collected at 24, 72 and 120 hours from ICU
admission. MR-proADM measurement was detected in EDTA
plasma using a sandwich immunoassay by TRACE® (Time Resolved
Amplified Cryptate Emission) technology (Kryptor Thermo Fischer
Scientific BRAHMS).

Results: Overall 30-d mortality rate was 50.0%. MR-proADM [odds ra-
tio (OR) = 1.195], SOFA score (OR = 2.174) and Lactate (Lac) levels
(OR = 1.956) in the first 24 hours were associated with 30-d mortality
in univariate logistic analysis (P value < 0.05, Table 1). 30-d mortality
rate was not associated with procalcitonin (PCT) levels (OR = 1.002).
Further linear regression analysis showed significant correlation be-
tween MR-proADM and SOFA score at 24 hours from ICU admission
(P value<0.001, Fig. 1, Table 2).

Conclusions: MR-proADM demonstrated superior accuracy to pre-
dict 30-d mortality compared to PCT levels and is directly linked
to SOFA score at 24 hours from admission. MR-proADM may aid
early identification of poor prognosis septic patients who could
benefit a more intensive management.

Reference
1. Andaluz-Ojeda D. et al. Ann Intensive Care 7, 15 (2017)

Table 1 (abstract P010). Univariate logistic analysis between 30-day
mortality, MR-proADM, SOFA score, lactate levels, PCT levels

Odds Ratio  Standard Error P value  95% Confidence Intervals
MR-proADM ~ 1.195 0.102 0.037 1011 -1413
SOFA score  2.174 0693 0015 1.164 - 4.061
Lactate 1.956 0652 0.044 1.018 - 3.760
PCT 1.002 0.004 0.680 0.994 - 1.010
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Table 2 (abstract P010). Linear regression analysis between MR-
proADM and SOFA score related to Fig. 1

Coeff.
0321 0.073

Standard Error P value 95% Confidence Intervals

<0.001 0.170 - 0472

20+

24H SOFA score

10 15
< 24H MR -proADM nmol/L
[¢ _24H_soFa_score Fitted values |

Fig. 1 (abstract P010). Linear regression analysis between MR-
proADM and SOFA score at 24h from ICU admission: SOFA score =
Coeff. x MR-proADM + Const. Coeff. = 0.3211 L/nmol Const.
=85158

PO11
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Introduction: Biomarkers have not yet been studied in prospective
studies using Sepsis-3. The diagnostic and prognostic validity of pre-
sepsin (soluble CD14) was studied in both one test and one confirm-
ation cohort.

Methods: The test cohort was the prospective clinical study
INTELLIGENCE-1 (ClinicalTrials.gov NCT03306186) enrolling patients
with documented infections and at least one qSOFA sign. The con-
firmation cohort was the prospective clinical study INTELLIGENCE-2
(ClinicalTrials.gov NCT03306186) with patients admitted in the emer-
gencies with at least one qSOFA sign. Blood samples were collected
within the first 24 hours of the presence of the qSOFA criteria and
pre-sepsin was measured in plasma using the PATHFAST assay. Pa-
tients were classified as sepsis and non-sepsis using Sepsis-3 defini-
tions; 28-day mortality was recorded.

Results: In the test cohort, 62 patients were classified as non-sepsis
and 111 as sepsis. Using ROC curve analysis, it was found that the
best trade-off between sensitivity and specificity was provided at 350
pg/ml. The odds ratio for sepsis with presepsin above 350 pg/ml was
4.04 (p<0.0001) providing diagnostic sensitivity 80.2%. In logistic
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regression analysis, it was found that Charlson’s comorbidity index
more than 2, history of type 2 diabetes mellitus and of chronic ob-
structive pulmonary disease and presepsin more than 350 pg/ml
were the only variables independently associated with sepsis. Presep-
sin above 350 pg/ml was associated with sensitivity 91.5% for 28-day
mortality. The odds ratio for mortality with presepsin above 350 pg/
ml was 6.84 (p: 0.001). In the confirmation cohort, 59 patients were
enrolled. The sensitivity of presepsin above 350 pg/ml for the diag-
nosis of sepsis was 85.7% and for the prediction of 28-day mortality
100%.

Conclusions: Using a test and confirmation cohort approach, presep-
sin above 350 pg/ml was proved a valuable indicator for the diagno-
sis of sepsis and outcome prognosis among the most severe patients
with one qSOFA sign.
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Toll-like receptors as biomarkers of sepsis in the emergency
department
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Introduction: We aimed to investigate circulating TLRs gene signa-
tures in Emergency Department (ED) patients at high risk of develop-
ing sepsis. Sepsis is “life-threatening organ dysfunction due to
dysregulated host responses to infection”. Toll-like receptors (TLRs)
are proteins that play a key role in the immune system’s response to
infection. Thus, TLRs may act as early markers to identify patients at
high risk of sepsis.

Methods: This is single-center, prospective study conducted in the
ED of Prince of Wales Hospital, Hong Kong (July-September 2017).
Patients presented with suspected infection were recruited. Blood
samples were collected and buffy coat TLR mRNA levels were mea-
sured by real-time polymerase chain reaction (PCR). Beta-2-
microglobulin (B2M) was used as a control gene.

Results: Among 67 patients recruited (median age 69 years, IQR: 56-
84; 46.3% male), we analyzed TLR gene signatures in 21 infection pa-
tients and 13 sepsis patients. We recruited 10 gout patients and 10
healthy controls (HC). Median buffy coat TLR-3 mRNA levels were
lower in sepsis patients compared with infection, gout and HC
groups (0.26 vs 1.67 vs 1.15 vs 1.25 ng/ng B2M, p<0.05). Higher TLR-
7 levels were found in infection patients than in the gout and HC
groups (0.46 vs 0.28 vs 0.30 ng/ng B2M, p<0.05), whereas lower TLR-
9 levels were found in sepsis than infection and HC groups (0.015 vs
0.034 vs 0.025 ng/ng B2M, p<0.05). Receiver operator curve analysis
of TLR-3, -7 & -9 for discriminating sepsis and non-sepsis patients,
the areas under the curve (AUC) were 0.82, 0.61 and 0.68 respect-
ively. The combination of TLR-3, -7 and -9 demonstrated the largest
AUC: 0.94.

Conclusions: TLRs mRNA signatures in buffy coat vary among differ-
ent pathological conditions and have the potential to be an early
marker to identify patients at high risk of development of sepsis.
Combinations of TLR-3, -7 and -9 could further improve the diagnos-
tic potential of the prediction of sepsis development.
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Evaluation of cell-free DNA (cfDNA) as predictor of mortality and
severity in hospitalized septic patients
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Introduction: Study of the expression of cell free DNA (cfDNA) in the
search for new biomarkers for infection, sepsis and septic shock.

Methods: The population studied was all patients included in the
sepsis protocol from March 2017 to January 2018, hospitalized pa-
tients of a federal public hospital. Plasma samples were collected for
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quantification of cfDNA, which after centrifugation were stored at -80
° C and then thawed and analyzed by fluorescence using a Varioskan
Flash fluorometer). CfDNA values were expressed as ng/mL. The pa-
tients were divided into 2 groups: Infection and sepsis/septic shock.
We analyzed mortality, Sequential Organ Failure Assessment Score
(SOFA score), qSOFA (quick SOFA), comorbidities, cfDNA and labora-
tory parameters of 111 patients.

Results: Among the 111 patients, 28% were classified as infection
and 72% sepsis/septic shock. Overall lethality was 33%, infection
9.7%, and sepsis/septic shock 42.5% (p<0.001). The mean of cfDNA,
SOFA and lactate was higher according to the classification of infec-
tion and sepsis/septic shock: CfDNA (159.4+117.3 and 282.7+358.6,
p=0.006), SOFA (1.9+2.1 and 6.6+4.3, p<0.001), QSOFA (positive in
25% and 75%, lactate (1.6+0.8 and 3.8+3.5, p<0.001). We analyzed
leukocytes, creatinine, CRP (C reactive protein), INR (International
Normalized Ratio), as predictors of severity and only CRP showed no
association with disease severity (P=0.84). Levels of cfDNA and qSOFA
showed worse prognostic utility as a predictor of sepsis / septic shock
when compared to lactate and SOFA: OR 1.00 (95% Cl 0.41-2.45),
p=0.98 for cfDNA, OR 2.4 (95% Cl 1.37-4.21), p=0.002 for SOFA and OR
2.00 (95% Cl 0.94-4.28), p=0.072 for lactate. Negelkerke R Square was
0,633 for cfDNA. In addition, area under the curve for cfDNA mortality
was 0.60 (95% Cl 0.46-0.73) and SOFA 0.81 Cl 95% 0.19-0.91).
Conclusions: Our study suggests that cfDNA and gqSOFA have worse
prognostic accuracy when compared to lactate and SOFA, variables
already used in clinical practice and easily measured.
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Introduction: The aim of this study is to develop a “molecular equiva-
lent” to Sequential Organ Failure Assessment (SOFA) score, which could
identify organ failure in an easier, faster and more objective manner,
based on the evaluation of Lipocalin-2 (LCN2/NGAL) expression levels
by using droplet digital PCR (ddPCR). Sepsis has been classically defined
as the exuberant, harmful, pro-inflammatory response to infection. This
concept is changing [1] and the presence of a life-threatening organ
dysfunction caused by a dysregulated host response to infection is
now considered a central event in the pathogenesis of sepsis [2].
Methods: LCN2 expression levels were quantified by ddPCR in blood
of a total of 257 surgical patients with a diagnosis of infection. Spear-
man analysis was used to evaluate if LCN2 correlated in a significant
manner with SOFA score. Area under the receiver operating curve
(AUROC) analysis and multivariate regression analysis were employed
to test the ability of LCN2 to identify organ failure and mortality risk.
Results: Spearman analysis showed that there was a positive, signifi-
cant correlation between LCN2 expression levels and SOFA score
(Fig. 1). AUROCs analysis showed that LCN2 presents a good diagnos-
tic accuracy to detect organ failure and mortality risk (Fig 2). In the
multivariate regression analysis, patients showing LCN2 expression
levels over the Optimal Operating Points (OOPs) identified in the
AUROCs showed a higher risk of developing organ failure (Table 1)
and a higher mortality risk (Table 2).

Conclusions: Quantifying LCN2 expression levels by ddPCR is a
promising approach to improve organ failure detection and mortality
risk in surgical patients with infection.
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Table 1 (abstract P014). Multivariate analysis for evaluating the risk of
organ failure based on the LCN2 expression levels. Adjusting variables
were [age], [chronic cardiac disease], [cancer], [immunosuppression],
[hypertension], [chronic respiratory disease], [chronic renal failure],
[respiratory focus], [abdomen focus]

OR Multivariate analysis p
[Cl 95%]
LCN2 (copies/ng) Ln 220 [1.61-3.02] < 0.001
LCN2 OOP (638 copies/ng) 11.13 [4.59-26.96] < 0.001

Table 2 (abstract P014). Multivariate analysis for evaluating the risk of
mortality based on the LCN2 expression levels. Adjusting variables were
[age], [chronic renal failure], [diabetes], [respiratory focus]

OR Multivariate analysis p
[Cl 95%]
LCN2 (copies/ng) Ln 1.85 [1.36-2.53] < 0001
LCN2 OOP (3458 copies/ng) 9.03 [3.23-25.21] < 0001
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Fig. 1 (abstract P014). Dot plot showing the correlation between
LCN2 expression levels and SOFA score in surgical patients with infection
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Introduction: There is an urgent need for improved diagnostics for
acute infections to help physicians decide whether to treat with anti-
biotics. We previously described an 18-host-mRNA diagnostic consist-
ing of an 11-mRNA Sepsis MetaScore (SMS) to determine the
presence of an infection, and a 7-mRNA bacterial-viral score (BVS) to
discriminate between bacterial and viral sources [1,2].

Methods: We collected PAXgene™ RNA blood from 165 patients en-
rolled in the Stanford ICU Biobank from 2016-2017. Infection status
was adjudicated by Stanford physicians post-hoc using clinical data
from the electronic medical record. Low-RNA samples were removed,
and target mRNAs were quantitated using NanoString nCounter™
and difference-of-geometric-mean mRNA scores were calculated by
Inflammatix [2], blinded to clinical phenotyping. Primary outcome
was performance of the two scores in correctly diagnosing physician-
adjudicated bacterial or viral infection. Secondary outcome was com-
parison to procalcitonin (PCT), which was drawn only according to
treating physician preference.

Results: Of 165 patients, physicians adjudicated patients as: 29 non-
infected, 102 infected (71 bacterial, 14 viral, 2 fungal, 15 mixed infec-
tions), and 33 with uncertain status. The SMS had an AUROC of 0.83
for separating infection of any type from noninfected status. The BVS
had an AUROC of 0.95 for separating bacterial from viral infection.
Both SMS and BVS were substantially better than PCT across all adju-
dicated patients and in matched pairs (PCT AUROC 0.7 for any infec-
tion vs noninfected; PCT AUROC 0.82 for bacterial vs. viral; Fig. 1).
When used together, the SMS and BVS were able to separate pa-
tients based on infection status (Fig. 2).

Conclusions: We prospectively validated an 18-mRNA host-response
diagnostic module in a blinded, independent study, confirming high
accuracy for the presence and type of infection in a critically ill
population.

References
1) Sweeney TE et al, Sci Transl Med, 287ra71, 2015
2) Sweeney TE et al, Sci Trans| Med, 346ra91, 2016
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Introduction: Sepsis is an inflammatory state due to an exacerbated
immune response against infection. In cancer patients, sepsis pre-
sents a 10-fold higher mortality than in general population and leads
to longer intensive care unit (ICU) and hospital lengths of stay. It has
been shown that reduced levels of circulating immunoglobulins (Ig)
might be a surrogate marker of unfavorable outcome in sepsis [1].
The aim of this study was to evaluate the association between Ig
levels in plasma and 60-day mortality rate in cancer patients with
septic shock.

Methods: From December 2017 to November 2018, we conducted
a prospective study in the intensive care unit (ICU) of Cancer In-
stitute of State of Sao Paulo, an 84-bed ICU linked to University
of Sao Paulo. Patients >18 years old with cancer and septic shock
were enrolled. Descriptive statistics were computed for demo-
graphic and outcome variables. Laboratory data and Ig levels
were collected at ICU admission and at days 1, 2 and 3. A multi-
variate analysis was performed to evaluate predictors of 60-day
mortality.

Results: A total of 190 patients were included in the study. The
30-day and 60-day mortality were 40.5% and 45.3%, respectively.
No significant differences in IgM and IgG levels were observed
between survivors and non-survivors. In both groups, the median
IgM levels were low and the median IgG levels were normal. In
the multivariate analysis for 60-day mortality, a favorable status
performance measured by the Eastern Cooperative Oncology
Group (ECOG) was associated with better survival; metastatic dis-
ease, higher Sequential Organ Failure Assessment (SOFA) score at
admission and higher levels of initial lactate were associated with
increased mortality.

Conclusions: Low levels of serum endogenous immunoglobulins are
not predictors of 60-day mortality in cancer patients with septic
shock.

Reference
1. Bermejo-Martin JF et al. J Intern Med. 276(4):404-12, 2014.
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Introduction: Cytovale has developed a rapid biophysical assay of the
host immune response which can serve as a rapid and reliable indicator
of sepsis. Neutrophils and monocytes undergo characteristic structural
and morphologic changes in response to infection. One type of re-
sponse is the generation of neutrophil extracellular traps (NETs), these
have been proposed as potential mediators for widespread tissue dam-
age. During NETosis there is a fundamental reorganization of a cell’s
chromatin structure - a signal that we have shown is sensitively mea-
sured by the Cytovale cytometer. We hypothesized that quantification
of plasticity (deformability) of leukocytes in the peripheral blood pro-
vides an early indicator of sepsis. The Cytovale assay uses microfluidic
cytometry to measure the plasticity of up to 100,000 white blood cells
from EDTA-anticoagulated, peripherally-collected whole blood and pro-
vides a result in 5 minutes.

Methods: In two prospective studies conducted in two academic
medical centers in Baton Rouge, LA, the Cytovale test was performed
on peripheral blood samples obtained from 500 patients who pre-
sented to the emergency department with signs or symptoms sug-
gestive of infection. The two studies included high acuity patients
(400 patient study) and low acuity patients (100 patient study). An
adjudicated reference diagnosis of sepsis or no sepsis was estab-
lished for each subject, using consensus definitions, by review of the
complete medical records.

Results: The Receiver Operator Curve (ROC) performance of the Cyto-
vale assay for both studies demonstrated an Area Under the Curve
(AUC) greater than 0.85 (Fig. 1).

Conclusions: Measurement of neutrophil and monocyte plasticity by
a novel assay provides an accurate and rapid indication of sepsis in
patients who present to an emergency room with signs or symptoms
of infection.
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Fig. 1 (abstract P017). ROC performance of Cytovale test
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Introduction: Sepsis and septic shock are commonly associated with
endothelial cell injury. Hepatocyte growth factor (HGF) is a multifunc-
tional protein involved in endothelial cell injury and plays a pivotal
role in sepsis. This study assesses its correlation with relevant endo-
thelial cell injury parameters and prognostic value in patients with
sepsis.

Methods: A prospective, observational cohort study was conducted
in patients with sepsis admitted to the department of critical care
medicine at the Zhongda Hospital from November 2017 to March
2018. The plasma HGF level was collected on the first 24h after ad-
mission (day 1) and day 3, then was measured by enzyme-linked im-
munosorbent assay. The primary endpoint was defined as all-cause
28-day mortality. Furthermore, we analyzed the correlation of HGF
with relevant endothelial cell injury markers.

Results: Eighty-six patients admitted with sepsis were included. HGF
levels of non-survivors were elevated upon day 1 (1940.62 +
74.66pg/mL vs. 1635.61 + 47.49pg/mL; p = 0.002) and day 3 (1824.82
+ 137.52pg/mL vs. 1309.77 + 83.49pg/mL; p = 0.001) compared with
that in survivors, and showed a strong correlation with von Willeb-
rand factor (r = 0.45, p <0.0001), lactate (r = 0.35, p = 0.0011), pul-
monary vascular permeability index (r = 0.38, p = 0.0241), first 24 h
fluid administration (r = 0.38, p <0.0001) and sequential organ failure
assessment score (r = 0.40, p = 0.0001) (Fig. 1). Plasma levels were
able to discriminate prognostic significantly on day 1(AUC: 0.72,
95%Cl: 0.60-0.84) and day 3 (AUC: 0.77, 95%Cl: 0.63-0.91) (Fig. 2).
Conclusions: HGF levels are associated with sepsis and are correlated
with established markers of endothelial cell injury. Elevated HGF level
in sepsis patients is a predictor of mortality.
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Fig. 1 (abstract P018). Correlation between HGF levels with
markers of endothelial cell injury and SOFA
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Introduction: The rapidly growing problem with antibiotic re-
sistance has resulted in demand for more specific and re-
stricted use of antibiotics. Biomarkers which can diagnose an
infection in early stage and distinguish between bacterial and
viral infections could possibly reduce the use of antibiotics.
Calprotectin is one of the most abundant proteins in the cyto-
sol of neutrophil granulocytes and is released upon activation
of neutrophils. The aim of this study was to investigate the
performance of calprotectin as a marker for bacterial infection
and its possibility to distinguish between bacterial and viral
infections.

Methods: The study group consisted of 432 subjects including
144 healthy, noninfected, control patients and 288 patients
with confirmed etiology of their infections, 185 patients with
bacterial infection, 54 with viral infection, 26 with mycoplasma
infection, and 23 with a bacterial infection as a secondary in-
fection to influenza. Calprotectin was measured in serum sam-
ples with a particle enhanced turbidimetric assay (Gentian AS,
Norway). Heparin Binding Protein (HBP) and Procalcitonin were
analyzed by sandwich immunoassays (Hycult Biotech and
Thermo Fisher Scientific).

Results: Performance of Calprotectin in the diagnosis of bacter-
ial infections as well as in distinguishing between bacterial
and viral infections was compared to performance of Procalci-
tonin and HBP. Calprotectin was superior in diagnosis of bac-
terial infections as well as in differentiating bacterial from viral
infections. Results are presented in Table 1. Interestingly, cal-
protectin was the only biomarker with ability to distinguish
between mycoplasma and viral infections.

Conclusions: Calprotectin is a promising biomarker for diagno-
sis of bacterial infections. Our results indicate that Calprotectin
is superior to Procalcitonin and HBP in diagnosis of bacterial
infections and in differentiation between bacterial and viral in-
fections including mycoplasma infections.

Table 1 (abstract P019). Diagnostic performance of the studied
biomarkers

Biomarker in group comparison  AUROC (95% Cl)  Specificity (%) Sensitivity (%)

Healthy vs bacteria

Calprotectin cut-off .19 mg/L  0.950 93.0 878
HBP cut-off 5.7 pgL 0.888 854 76.0
PCT cut-off 0.08 pg/L 0.883 944 784
AUROC (95% Cl)
Bacteria vs virus Calprotectin HBP PCT
Mycoplasma pneumoniae 0.872 0519 0529
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Introduction: Based on the recent post-hoc analysis of previous
trials of the efficacy of anakinra in patients with macrophage-like
activation syndrome (MALS), PROVIDE (ClinicalTrials.gov registra-
tion NCT03332225) is the first double-blind, double-dummy on-
going trial aiming to the impact of immunotherapy according to
personalized needs.

Methods: Adult patients with septic shock by the Sepsis-3 classifi-
cation due to lung infection or primary bacteremia or acute chol-
angitis are screened using two consecutive measurements of
ferritin and of HLA-DR/CD14 co-expression for MALS (ferritin
above 4,420 ng/ml) or immunosuppression (HLA-DR/CD14 less
than 30%) and randomized into immunotherapy with either ana-
kinra (targeting MALS) or recombinant IFNy (targeting immuno-
suppression) and into placebo treatment. Main exclusion criteria
are primary and secondary immunodeficiencies and solid and
hematologic malignancies.

Results: 101 patients have been screened so far. Most common in-
fections are community-acquired pneumonia (41.6%), hospital-
acquired pneumonia (26.7%) and primary bacteremia (12.9%). Mean
+/- SD SOFA score is 12.6 +/- 2.9 and Charlson’s comorbidity index
5.21 +/- 2.44; 25 patients have MALS (24.8%); two immunosuppres-
sion (2%); the majority remain unclassified for immune state.
Conclusions: Current screening suggests greater frequency of
MALS than recognized so far in a setting of septic shock due to
lung infection or primary bacteremia or acute cholangitis.
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Introduction: Sepsis is a systemic response to infection which in-
volves inflammation, infection response, hemostatic dysregulation,
endothelial dysfunction, and platelet activation. The purpose of this
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study was to develop an equation incorporating biomarker levels at
ICU admission to predict mortality in patients with sepsis, to test the
hypothesis that using a combination of biomarkers of multiple sys-
tems would improve predictive value.

Methods: Plasma samples were collected from 103 patients with sep-
sis at the time of ICU admission. Biomarker levels were measured
using commercially available, ELISA methods. Clinical data, including
the ISTH DIC score, SOFA score, and APACHE Il score were also col-
lected. 28-day mortality was used as the primary endpoint. Stepwise
linear regression modeling was performed to generate a predictive
equation for mortality.

Results: Differences in biomarker levels between survivors were
quantified and using the Mann-Whitney test and the area under the
receiver operating curve (AUC) was used to describe predictive abil-
ity. Significant differences (p<0.05) were observed between survivors
and non-survivors for PAI-1 (AUC=0.70), procalcitonin (AUC=0.77),
HMGB-1 (AUC=0.67), IL-6 (AUC=0.70), IL-8 (AUC=0.70), protein C
(AUC=0.71), Angiopoietin-2 (AUC=0.76), endocan (AUC=0.58), and
platelet factor 4 (AUC=0.70). A predictive equation for mortality was
generated using stepwise linear regression modeling. This model in-
corporated procalcitonin, VEGF, the IL-6:IL-10 ratio, endocan, and
PF4, and demonstrated a better predictive value for patient outcome
than any individual biomarker (AUC=0.87).

Conclusions: The use of a mathematical modeling approach resulted
in the development of a predictive equation for sepsis-associated
mortality with performance than any individual biomarker or clinical
scoring system. Furthermore, this equation incorporated biomarkers
representative of multiple physiological systems that are involved in
the pathogenesis of sepsis.
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Introduction: Recently the clearances of biomarkers (BM) such as pro-
calcitonin (PCT) and presepsin (p-SEP), appear to be better indicators
than single cutoff values to diagnose septic complications or predict
outcomes. Moreover, blood purification (BF) such as endotoxin absorp-
tion therapy (PMX) and continuous renal replacement therapy (CRRT)
has been carried out for abdominal septic shock (ASS). However, there
are few studies about BM clearances in ASS during BF. Therefore, the
present study retrospectively evaluated the effects of BM clearances on
improvements of severity in critical patients with ASS during BF.
Methods: Thirty-three patients (M/F 21/12, mean age 69 years) were
entered. Septic shock was defined in sepsis-3 criteria. PMX was under-
gone twice and CRRT was undergone for 5 days. BM levels were mea-
sured for 5 days after ICU admitted. Moreover, SOFA scores were
measured for 5 days after ICU admitted. BM clearances were deter-
mined at the entering ICU and 1, 3, and 5 days after ICU admitted. The
improvements of severity were determined the differences of SOFA
scores after ICU admitted. Primary outcome is the correlation between
BM clearances and the improvement of severity. Secondary outcomes
are the changes of BM after ICU admitted, and mortality in ICU.
Results: Two of 33 patients died after ICU admission. PCT and lactate
levels were improved 5 days after ICU admitted (61.1 to 10.8 ng/mL;
p<0.05, 4.2 to 1.1 mmol/L; p<0.05). CRP and p-SEP levels were not
improved. SOFA scores decreased (13.4 to 6.5; p<0.05) at 5 days after
ICU admitted. There were significantly correlations between PCT and
lactate clearances and the improvement of severity (Y=4.02 +0.11X;
R2=0.07, p=0.0102, Y=2.75 +0.03X; R2=0.226, p<0.0001). There were
not significantly correlations between CRP and p-SEP clearances with
the improvement of severity.

Conclusions: The present study showed that PCT and lactate clear-
ances significantly correlated the improvement of severity in critical
patients with ASS during BF.
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Introduction: Sepsis associated coagulopathy (SAC) is commonly
seen in patients which leads to dysfunctional hemostasis. The pur-
pose of this study is to determine the thrombin generation potential
of baseline blood samples obtained from SAC patients and demon-
strate their relevance to thrombin generation markers.

Methods: Baseline citrated blood samples were prospectively col-
lected from 49 patients with SAC at the University of Utah clinic.
Citrated normal controls (n=50) were obtained from George King Bio-
medical (Overland Park, KS). Thrombin generation studies were car-
ried out using a flourogenic substrate method. TAT and F1.2 were
measured using ELISA methods (Seimens, Indianapolis, IN). Func-
tional antithrombin levels were measured using a chromogenic sub-
strate method.

Results: The peak thrombin levels were lower (82 + 40nM) in the DIC
patients in comparison to higher levels observed in the normal
plasma (133 + 10nM). The AUC was lower (561 + 280) in the DIC
group in comparison to the normals (624 + 18). The DIC group
showed much longer lag time (4.1 £ 2.1) in comparison to the nor-
mal group (2.1 £ 2.2). Wide variations in the results were observed in
these parameters in the DIC group. The F1.2 levels in the DIC group
were much higher (570+48 pmol) in comparison to the normal (210
+ 25 pmol). The TAT levels also increased in the DIC group (27.9 +
5.1 ng/ml) in comparison to the normal (2.8 + 0.8 ng/ml). The func-
tional antithrombin levels were decreased in the DIC group (64 +
11%).

Conclusions: These results validate that thrombin generation such as
F1.2 and TAT are elevated in patients with DIC. However thrombin
generation parameters are significantly decreased in this group in
comparison to normals. This may be due to the consumption of pro-
thrombin due to the activation of the coagulation system. The de-
creased functional AT levels observed in the DIC group are due to
the formation of the complex between generated thrombin and
antithrombin.
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Introduction: Sepsis-associated disseminated intravascular coagula-
tion (DIC) is a complex clinical scenario involving derangement of
many processes, including hemostasis. Assessment of markers includ-
ing inflammation, endothelial function, and endogenous anticoagu-
lants may provide insight into DIC pathophysiology and lead to
improved methods for assessment of patient condition and response
to treatment.

Methods: Citrated plasma samples were collected from 102 patients
with sepsis and suspected DIC at ICU admission and on days 4 and
8. DIC score was determined using the ISTH scoring algorithm (e.g.
platelet count, PT/INR, fibrinogen and D-Dimer). CD 40 Ligand
(CD40L), Plasminogen inhibitor 1 (PAI-1), nucleosomes, Procalcitonin
(PCT), Microparticle tissue factor (MP-TF) and Prothrombin 1.2 (F1.2)
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were measured using commercially available ELISA kits. Protein C ac-
tivity was measured using a clot-based assay. Interleukin 6 (IL-6),
Interleukin 8 (IL-8), Interleukin 10 (IL-10), Tumor necrosis factor alpha
(TNFa), and Monocyte chemoattractant protein (MCP-1) were mea-
sured using biochip technology.

Results: Significant differences in levels of Protein C (p=0.009), PCT
(p=0.0005), IL-6 (p=0.019), IL-8 (p=0.0149), PAI-1 (p=0.015), were ob-
served between survivors and non-survivors. Significant variation of
Protein C (p=0.002), nucleosomes (p=0.05), PCT (p<0.0001), IL-6
(p=0.001), IL-8 (p=0.003), IL-10 (p=0.011), TNFa (p=0.021) and MCP-1
(p=0.021) were observed based on severity of DIC score.
Conclusions: Markers from multiple systems perturbed in DIC were
associated with mortality, suggesting that while these systems may
not be routinely evaluated in the normal course of patient care, dys-
function of these systems contributes significantly to mortality. In
addition, numerous inflammatory cytokines showed an association
with DIC score. This suggests that the measurement of additional
markers in sepsis-associated DIC may be of value in the prediction of
mortality and may be helpful in guiding treatment for these patients.
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Introduction: There is a crosstalk between inflammation and coagu-
lation and disseminated intravascular coagulation (DIC) especially
sepsis-induced DIC is a one of the most significant causes of mortal-
ity in intensive care units. Meanwhile, there are various types of DIC
and sepsis-induced DIC is a type of suppressed fibrinolysis DIC. In this
study, we aimed to identify coagulation/fibrinolysis markers useful
for discriminating whether sepsis-induced DIC or not.

Methods: This is a single-center retrospective observational study of
233 patients with DIC according to the Japanese Association for
Acute Medicine (JAAM) DIC criteria (JAAM DIC score >4) from July
2017 to June 2018. We divided DIC patients into sepsis and non-
sepsis using Sepsis-3 diagnosed criteria and univariate and multivari-
ate logistic regression analyses were performed to identify an inde-
pendent predictive marker of sepsis-induced DIC among
coagulation/fibrinolysis markers on ICU admission.

Results: Sepsis-induced DIC (S-DIC) group (n=62) was significantly
higher DIC score and SOFA score rather than non-sepsis-induced DIC
(NS-DIC) group (n=171) [DIC score; 5 (5-7) vs. 4 (4-5), P<0.01. SOFA
score; 11 (9-14) vs. 6 (4-10), P<0.01.].

About coagulation/fibrinolysis markers, S-DIC group was significantly
lower the FDP, D-dimer, and PIC rather than NS-DIC group (P<0.01),
and higher the PAI-1 (P<0.01). Moreover, PAI-1 was identified as one
of the independent predictive markers of sepsis-induced DIC by
multivariate logistic regression.

Conclusions: Recently, we reported that PAI-1 was a useful predictive
marker of mortality in sepsis. From this study we suspected that PAI-
1 is a useful marker for discriminating sepsis-induced DIC. Further-
more, we confirmed that sepsis-induced DIC was a type of DIC with
suppressed fibrinolysis. Therefore, we recommend measuring PAI-1
against sepsis and sepsis-induced DIC patients.
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Introduction: The Endotoxin Activity Assay (EAA) is a rapid immuno-
diagnostic test based on chemiluminescence. It was approved by the
FDA in 2003 as a diagnostic reagent for risk assessment of severe
sepsis in the ICU. Ascertaining endotoxin levels in the bloodstream is
important in targeting patients and determining the appropriate tim-
ing for initiation of treatment. It has high sensitivity and specificity
for endotoxin, and is considered to be useful in predicting clinical
symptoms and determining prognosis. The usefulness of the EAA has
yet to be fully clarified.

Methods: A total of 142 patients admitted to the ICU between Janu-
ary 2014 and June 2018 with suspected sepsis or sepsis were en-
rolled. The EAA was conducted within 24 hr after admission. Patient
characteristics were determined, together with levels of IL-6, procalci-
tonin, presepsin, and PaO2/FiO2. Thereafter, the patients were classi-
fied into 5 groups depending on their EAA value: 1) < 0.2; 2) from <
0.2 to < 0.4; 3) from < 04 to < 0.6; 4) from < 0.6 to < 0.9; and 5)
<0.9). The transition of various markers was also examined. The
Spearman rank correlation, Wilcoxon rank sum test, and a non-
repeated ANOVA were used for the statistical analysis. A P-value of <
0.05 was considered statistically significant.

Results: The EAA values showed a positive correlation with both
the APACHE Il (r=0.48) and SOFA scores (r=0.56)(P<0.01), although
that with the latter was stronger. A significant correlation was
also observed with levels of procalcitonin (r=0.45) and presepsin
(r=0.51). The EAA showed a high value (P<0.01) only in patients
showing a positive result for blood culture; no other marker
showed a significant difference between those showing a positive
or negative result. At 28 days, significantly higher values were
observed in the non-survival group (P<0.05) in values for the EAA
and other markers.

Conclusions: EAA value tended to correlate with disease severity
(APACHEII and SOFA scores) in patients admitted to the ICU.
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Introduction: Common complications following abdominal sur-
gery are intestinal leaks, with subsequent abdominal sepsis.
Early diagnosis is important to allow early intervention. The
current clinical methods are insufficient for early detection. We
hypothesized that intraperitoneal microdialysis allows detection
of peritonitis prior to changes in standard clinical parameters in
a pig model.

Methods: Bacterial peritonitis was induced in 5 pigs by bowel
perforation and intraperitoneal fecal instillation, one pig under-
went sham surgery. Intraperitoneal microdialysis catheters were
placed in each abdominal quadrant. The observation time was 10
hours.

Results: In peritonitis pigs the intraperitoneal lactate increased
during the first two hours and remained elevated throughout the
observation time (Table 1), whereas the arterial lactate remained
within reference range (<1.6 mM). Intraperitoneal glucose de-
creased significantly. Hemodynamics were hardly influenced dur-
ing the first two hours, and decreased thereafter. Sham surgery
did not influence in any of the parameters.

Conclusions: A rapid and pronounced increase in intraperitoneal
lactate and decrease in intraperitoneal glucose was observed
after instillation of intraabdominal feces. Systemic lactate increase
was absent, and the hemodynamic response was delayed. Post-
operative intraperitoneal microdialysis is applicable in detecting
peritonitis earlier than standard clinical monitoring and should be
evaluated in a clinical study in order to explore if early interven-
tion based on MD data will reduce ICU length of stay, morbidity
and mortality.
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Table 1 (abstract P027). Intraperitoneal microdialysis lactate values,
arterial lactate values, mean arterial pressure (MAP) and cardiac output
(CO) at different time points after induced bacterial peritonitis in pigs

Time Lactate (mM), Lactate (mM), MAP Co(/

(h) intraperitoneal arterial (mmHg) min)

Baseline 2.0 (1.3-2.6) 06 (0.5-0.8) 62 (62-71) 48 (45-
52)

1 30 (28-33) 0.7 (0.5-0.8) 62 (58-83) 52 (49-
5.5)

2 63 * (5.7-6.7) 0.8 (0.7-0.8) 67 (63-78) 54 (5.0-
5.8)

5 55 *(4.8-6.0) 1.1 (0.9-1.5) 60 (58-60) 36 (3.3-
38)

10 70 *(6.7-7.2) 1.1 (1.1-1.7) 41* (35-48) 3.1 (2.5-
36)
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Introduction: Procalcitonin (PCT) is a highly sensitive and specific
biomarker for bacterial infection.

B-R-A-H-M-S PCT direct is a new point of care test (POC) for fast meas-
urement of PCT in whole blood (capillary or venous) with a measur-
ing range of 0.1-10 pg/L.

Methods: This multicentre study examined the correlation of capil-
lary and venous whole blood samples measured on B-R-A-H-M-S PCT
direct compared to established reference methods B-R-A-H-M-S PCT
sensitive KRYPTOR and Elecsys B-R-A-H-M-S PCT using EDTA plasma.
The design was based on the related CLSI Guidelines EP09-A3.
Results: 279 patients for venous EDTA whole blood and 93 patients for
capillary blood (fingertip) were included in this study. The Pearson cor-
relation coefficient (log transformed) between venous or capillary whole
blood and the reference method was r2=0.95. The concordance to refer-
ence methods was 93% for venous blood and 95% for capillary blood
related to a clinical cut-off of 0.5 pg/L, with a sensitivity of 92% (venous
and capillary blood) and a specificity of 95% (venous blood) and 97%
(capillary blood), respectively. The concordance at the clinical cut-off
0.25 pg/L was 93% for venous blood and 91% for capillary blood. No sig-
nificant bias was observed compared to the reference method.
Conclusions: This study found a very good correlation and diagnostic
accuracy of the new, sensitive POC device for rapid measurement of
PCT (TAT 20 min). The B-R-A-H-M-S PCT direct test allows an accurate
measurement of PCT in whole blood at a point of care comparable
to established lab based B-R-A-H-M-S PCT assays.
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Introduction: Procalcitonin (PCT) is a serum biomarker suggested
by the Surviving Sepsis Campaign to aid in determination of the
appropriate duration of therapy in septic patients. Trauma pa-
tients have a high prevalence of septic complications, often diffi-
cult to distinguish from inflammatory response. PCT values
typically declined after 72h from trauma and increased only dur-
ing secondary systemic bacterial infections. The aims of the study
are to evaluate reliability and usefulness of PCT serum concentra-
tion in trauma.

Methods: We retrospectively analyzed data from 40 trauma pa-
tients admitted to ICU at Bufalini Hospital - Cesena, from July
2017 to August 2018. We collected data about antimicrobial ther-
apy, Injury severity score (ISS), first arterial Lactate in emergency
room, SOFA score and Sepsis severity. Plasma PCT concentration
was measured using an automate analyzer (Modular E-Brahms)
on 1st day of antimicrobial therapy and every 48h hours. Anti-
microbial therapy was stopped according to a local protocol;
however medical judgment was considered the overriding point
for therapeutic decision.

Results: Median ISS of patients was 33.5, inter quartile range (IQR)
13.5. PCT mean concentration at the starting of antimicrobial
treatment was 13.07 pg/L (d.s 40.1), median 0.72 (IQR 10.13). No
significative correlation (Spearman’s Rho Test) was found be-
tween PCT at day 1 of antimicrobial therapy and ISS (Rho -0.186),
between first arterial Lactate in ER and PCT (Rho 0.158). Daily
course of PCT was not related to distance from trauma (Rho
-0.116). In 21 of 40 patients (52.2 %) PCT measurement led phys-
ician to save days of antimicrobial therapy compared with stand-
ard clinical practice. We couldn’t find any cut off value.
Conclusions: Our experience suggests that PCT could help phys-
ician to optimize duration of antimicrobial therapy in trauma pa-
tients. No standard approach can be recommended at present.
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Introduction: Long duration of antimicrobial treatment may pre-
dispose to colonization and subsequent infections by multidrug-
resistant organisms (MDRO) and Clostridium difficile. PROGRESS
(ClinicalTrials.gov registration NCT03333304) is an on-going trial
aiming to use PCT for the restraining of this calamity.

Methods: Adult patients with sepsis by the Sepsis-3 classification and
any of five infections (pneumonia community-acquired; hospital- ac-
quired or ventilator-associated; acute pyelonephritis; primary
bacteremia) are randomized to PCT-guided treatment or standard of
care (SOC) treatment. In the PCT arm antibiotics are discontinued
when PCT on or after day 5 is decreased by more than 80% of the
baseline or remains below 0.5 ng/ml; in the SOC arm antibiotics are
discontinued at the discretion of the attending physician. Patients
are followed for six months. Primary endpoint is the rate of infections
by MDRO and/or Cdifficile or death. Serial stool samples are cultured
for MDRO and screened for glutamate dehydrogenase antigen and
toxins of C.difficile.

Results: 201 patients have been enrolled so far. Mean + SD SOFA
score is 4.4 £ 2.4. Most common diagnoses are community-acquired
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pneumonia (57.2%) and acute pyelonephritis (40.3%). At baseline,
10.4% were colonized by MDRO and 3% by C.difficile. Residency in
health-care facilities was the only variable associated with C.difficile
colonization (odds ratio 7.04; 95% Cl: 1.22-40.44). MDRO colonization
was associated with residency in health-care facilities (odds ratio
6.74; 95% Cl: 2.07-21.93) and hospitalization the last three months
(odds ratio 4.29; 95% Cl: 1.48-12.45)

Conclusions: The PROGRESS trial is the first trial assessing the prob-
able benefit from PCT guidance to reduce ecological sequelae from
long-term antibiotic exposure. Analysis of baseline patient character-
istics indicates that PROGRESS is a real-world trial so that results can
have major clinical impact.
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Introduction: Influenza causes 650 000 deaths per year globally. It
caused 80 000 deaths in the US in 2017. Rapid diagnostic tests
(RIDTs) have very low sensitivity, whereas RT-PCR based tests
have high sensitivity, but requires trained technicians. There are
no blood-based diagnostics able to identify influenza infection
and distinguish it from other infections. We have previously de-
scribed a blood-based 11-gene influenza meta-signature (IMS)
score to differentiate influenza from bacterial and other viral re-
spiratory infections.

Methods: We prospectively validated the IMS in a multi-site valid-
ation study by recruiting 654 individuals (608 patients with sus-
pected influenza, 46 healthy controls) in 10 community or hospital
clinics across Australia. We assayed the IMS and 15 genes from viral
genome of 3 influenza strains to generate the Blood Flu Score (BFS)
as a measure of viremia using Nanostring from whole blood RNA.
Results: Using clinically determined phenotypes, the IMS score
distinguished patients with influenza from healthy (AUC=0.95),
non-infected (AUC=0.83), bacterial (AUC=0.88), other viruses
(AUC=0.77) (Figure 1A). Interestingly, probes of BFS were found
in all phenotypic groups (non-infected, bacterial, and other viral
infections) to varying degrees, and positively correlate with the
IMS score (r=0.53). IMS AUROCs improve when the BFS is used to
inform the phenotypic groups: healthy (AUC=0.92), non-infected
(AUC=0.90), bacterial (AUC=0.93), other viruses (AUC=0.88) (Figure
1B). Patients who were clinically influenza negative but had a
high IMS and BFS were admitted less often, yet had ~4-fold
higher mortality than those who were clinically influenza negative
with low IMS and no BFS (Table 1).

Conclusions: Collectively, our prospective multi-center validation of
the IMS demonstrates its potential in diagnosis of influenza
infections.

Table 1 (abstract P031). Summary of outcomes for patients. Clinically
negative influenza patients with a high IMS and BFS were admitted less
often yet had ~ 4 fold higher mortality than those who were influenza
negative with low IMS and no BFS

Clinical Influenza + + - -
Viremia (Nanostring) - + - +

N 27 12 96 55
Age (years) 56 51 55 47
Admitted (%) 778 60.7 64.6 472
ICU (%) 222 223 83 109
Mortality (%) 3.7 45 20 73
IMS score 11 127 94 114
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Fig. 1 (abstract P031). IMS area under the receiver operator
characteristic (AUROC) curves for distinguishing patients with
influenza from healthy, non-infected, bacterial, other viruses or all
other infections combined when using using (A) clinically informed
phenotyping only or (B) using clinical phenotyping and BFS =19. All
samples with 15 >BFS<19 were removed in (B)
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Introduction: Previous findings of our group suggest that patients
with Gram-negative hospital-acquired severe sepsis have better prog-
nosis when sepsis is developing after recent multiple trauma through
stimulation of favorable interleukin (IL)-10 responses [1]. Under a
similar rationale, we investigated if preceding osteomyelitis may
affect experimental osteomyelitis.

Methods: Sham or experimental osteomyelitis was induced in 32
male New Zealand white rabbits after drilling a hole at the upper
metaphysis of the left tibia and implementing diluent or 5log10 of
Staphylococcus aureus using foreign body. After three weeks, the for-
eign body was removed and experimental pyelonephritis or sham
surgery was induced after ligation of the right pelvo-ureteral junction
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and instillation of 6log10 of Escherichia coli in the renal pelvis. Sur-
vival was recorded and circulating mononuclear cells were isolated
and stimulated for the production of tumour necrosis factor-alpha
(TNFa) and IL-10. At death or sacrifice, tissue outgrowth and myelo-
peroxidase (MPO) were measured.

Results: Four sham-operated rabbits (S), 16 rabbits subject to sham
surgery and then pyelonephritis (SP) and 12 rabbits subject to osteo-
myelitis and then pyelonephritis (OP) were studied. Survival after 14
days of group SP was 56.3% and of group OP 100% (log-rank 6.59; p:
0.010). Lab findings are shown in Figure 1. Il-10 production was
blunted. Negative correlation between E. coli outgrowth and tissue
MPO was found at the right kidney of the OP group (rs: -0.767, p:
0.016) but not of the SP group (rs: -0.318, p: 0.340).

Conclusions: Preceding staphylococcal osteomyelitis provides survival
benefit to subsequent experimental osteomyelitis through down-
regulation of innate immune responses leading to efficient phagocytosis.

Reference
1. Mandragos E, et al. J Infect 2017; 74:163-171

5000
p: 0.006
4000
2000 p: 0.015
= as
p: 0.040
2000 — |sP
|oP
1000
0
TNFa 48 hours MPO right kidney =~ MPO left kid ney
(pg/ml) (- U/
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Introduction: Activation of neutrophils is a mandatory step and a
sensitive marker of a systemic inflammatory response syndrome
(SIRS) which is closely related to development of multiple organ fail-
ure. The search for drugs that can prevent SIRS and reduce mortality
in critically ill patients remains significant. The aim of this study was
to study the anti-inflammatory effect of the synthetic analogue of
leu-enkephalin (Dalargin) on human neutrophils.

Methods: The study was conducted on isolated from the blood of
healthy donors neutrophils. Their activation was assessed by fluores-
cent antibodies to markers of degranulation CD11b and CD66b
(SD11b-FITC and CD66b-AlexaFluor647 (BD Biosciences, USA). As in-
ductors of inflammation lipopolysaccharide (LPS) and the peptide
formyl Met-Leu-Pro (fMLP) were used. 100mkM fMLP and dalargin in
concentrations of 50 and 100 p g / ml were added to neutrophils at
a concentration of 4 ppm / ml and incubated for 30 min at 37°C;
then antibodies were added and incubated for 30 min on ice; then
fluorescence was assessed by flow cyto flow meter Beckman-Coulter
FC 500. Non-parametric criteria were used; data were presented as a
median and 25%—75% interquartile intervals. The statistical signifi-
cance was estimated using Mann-Whitney test. The difference was
considered statistically significant at P<0.05
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Results: Synthetic analogue of leu-enkephalin in various concentra-
tions has an anti-inflammatory effect on both intact and pre-
activated with bacterial components neutrophils, reducing their acti-
vation and degranulation in a dose-dependent manner (Figs. 1, 2).
Conclusions: Synthetic analogue of leu-enkephalin prevents neutro-
phil activation by bacterial compounds. This has a potential of trans-
lation into clinical practice for sepsis treatment.
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Fig. 1 (abstract P033). Synthetic analogue of leu-enkephalin
reduces the expression of the degranulation marker CD11b in intact
and pre-activated human neutrophils (* - significant difference
compared to controls, Mann-Whitney test)
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reduces the expression of the CD66b degranulation marker in intact
and pre-activated human neutrophils (* - significant difference
compared to controls, Mann-Whitney test)
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Introduction: The endothelin system plays important roles in circula-
tory regulation through vasoconstrictor ET-A and ET-B2 receptors
and vasodilator ET-B1 receptors (ETAr; ETBr, respectively). Tissue hyp-
oxia during the progression of sepsis is associated with microcircula-
tory and mitochondrial disturbances. Our aim was to investigate the
possible influence of ETAr antagonist, ETBr agonist or combined
treatments on oxygen dynamics, microcirculatory and mitochondrial
respiration parameters in experimental sepsis.

Methods: Male Sprague-Dawley rats (n=8/group) were subjected to
faecal peritonitis (0.6 g/kg faeces ip) or sham-operation. Septic ani-
mals were treated with sterile saline solution, or received the ETAr
antagonist ETR-p1/fl peptide (100 nmol/kg iv), ETBr agonist IRL-1620
(0.55 nmol/kg iv) or same doses as combination therapy, 22 hr after
sepsis induction. Invasive hemodynamic monitoring and blood gas
analyses were performed during a 90-min observational window.



Critical Care 2019, 23(Suppl 2):72

Intestinal microcirculation (perfusion rate, red blood cell velocity -
RBCV) was investigated by intravital videomicroscopy. Complex | and
II-linked (CI; ClI,) mitochondrial respiration (oxidative phosphorylation
- OxPhos) was evaluated by high resolution respirometry (02k, Oro-
boros, Austria).

Results: The septic reaction was characterized by significant
hypotension and decreased microperfusion, oxygen extraction and Cl
- Cll-linked OxPhos values. The ETAr antagonist treatment signifi-
cantly increased the oxygen extraction, RBCV and ClI-linked OxPhos
capacity. The ETBr agonist treatment prevented the sepsis-induced
hypotension, decrease in oxygen extraction, and significantly in-
creased the perfusion rate. The combined therapy amplified the
beneficial mitochondrial and microcirculation effects of selective ETAr
antagonist and ETBr agonist compounds.

Conclusions: The combination of ETAr antagonism and ETBr agonism
may offer a novel tool for a simultaneous microcirculatory and mito-
chondrial resuscitation strategy in sepsis. Grant supports: NKFIH
K116689
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Introduction: Sepsis often induces immunosuppression, which is as-
sociated with high mortality rates. Nivolumab is a human IgG-4 anti-
body directed against the programmed cell death 1 (PD-1) immune-
checkpoint inhibitor, which disrupts PD-1-mediated signaling and re-
stores antitumor immunity. Nivolumab is an approved anti-cancer
drug that may have the potential to improve sepsis-induced
immunosuppression.

Methods: This multicenter, open-label study investigated the safety,
pharmacokinetics and pharmacodynamics of a single intravenous in-
fusion of 480 or 960 mg nivolumab in Japanese patients with im-
munosuppressive sepsis (lymphocytes < 1100 /uL). The dosing of
nivolumab was set using the predicted steady state concentration of
nivolumab at 3 mg/kg every 2 weeks (Q2W), which was the ap-
proved dosage for cancer patients at the time of planning.

Results: Five and eight patients were assigned to the 480 and 960
mg groups, respectively. The mean (standard deviation) peak serum
drug concentration in the 480 mg group was comparable to the pre-
dicted median concentration (90% PI [prediction interval]) at the end
of infusion with 3 mg/kg Q2W (132 [39.5] ug/mL vs. 117 [56.4-239]
ug/mL) (Table 1). In addition, the median (range) concentration on
day 28 in the 960 mg group was within the range of the predicted
minimum concentration (median [90% PI]) after dosing with 3 mg/kg
Q2W (33.1 [6.47-44.8] pg/mL vs. 57.7 [19.0-163] pg/mL). Lymphocyte
counts and monocytic human leukocyte antigen DR-1 appeared to
increase over time in both groups (Figures 1 and 2). Adverse events
(AEs) were observed in four patients in each group. Drug related-AEs
were observed in only one patient in the 480 mg group (Table 2). No
deaths related to nivolumab occurred.
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Conclusions: A single dose of 960 mg nivolumab appeared to be
well tolerated and sufficient to maintain nivolumab blood concentra-
tion in patients with sepsis. Results suggest both 480 and 960 mg
nivolumab therapy could improve relevant immune indices.

Table 1 (abstract P035). See text for description

Pharmacokinetic 480 mg single 960 mg single 3 mg/kg Q2W*
parameters dose (n=5) dose (n=8) (predicted value)
Crnax Mean (SD), 132 (39.5) 195 (46.9)

ug/mL

Cogg, N 4 5

Cagq, median 14.3 (6.51-40.1) 33.1 (647-44.8)

(range), pg/mL

Ceoi at steady 117 (56.4-239)
state™, ug/mL
Cinin at steady 57.7 (19.0-163)

state**, ug/mL

*Predicted values calculated from a population pharmacokinetic model
(n=1000) based on ten clinical studies that included 187 Japanese cancer
patients. **Median (90% prediction interval). C28d, serum drug concentration
on Day 28; Ceoi, end of infusion drug concentration; Cmax, maximum (peak)
serum drug concentration; Cmin, minimum (trough) serum drug
concentration; SD, standard deviation; Q2W, every two weeks

Table 2 (abstract P035). See text for description

Drug-related adverse events

Grade 480 mg nivolumab 960 mg nivolumab

(Grade 2 2) (n=5) (n=8)
Alanine aminotransferase 4 1 (20.0)* 0 (0.0)
increased

Aspartate aminotransferase 3 1 (20.0)* 0(0.0)
increased

Pruritus 2 1 (20.0)* 0 (0.0)
Rash 2 1 (20.0)* 0 (0.0)
Organizing pneumonia 2 1 (20.0)* 0 (0.0)

n (%), *All drug-related adverse events were observed in the same patient
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Introduction: The systemic inflammatory response syndrome (SIRS)
accompanies tissue trauma and infection and, when severe or
dysregulated, contributes to multiple organ failure and critical ill-
ness. Observational studies in man and animal have shown that
low-dose acetyl-salicylic acid promotes resolution of inflammation
and might attenuate excessive inflammation by increasing the
synthesis of specialised pro-resolving lipid mediators (SPMs).
Methods: We randomly assigned patients with SIRS who were ex-
pected to stay in ICU for more than 48 hours to receive enteral as-
pirin (200 mg per day) or placebo for 7 days or until death or
discharge from the ICU, whichever came first. The primary outcome
was IL-6 serum concentration at 48h after randomisation. The sec-
ondary outcomes included safety and feasibility outcomes. In one
center, additional blood samples were taken during the first three
days for exploratory analysis of SPMs using reversed-phase high-
performance liquid chromatography - tandem mass spectrometry
(RP-HPLC-MS/MS,).

Results: From March 2015 through December 2017 a total of 48
patients across four general ICUs in Australia underwent
randomization (Table 1). Compared to placebo patients, IL-6
serum concentration after 48h in aspirin-treated patients was not
significantly lower (40 [16-166] pg/ml vs 44 [7.4-85] pg/ml;
p=0.66). There were no significant differences for control vs.
aspirin-treated patients in the change of pro-resolving/anti-inflam-
matory lipids between the time points (Figure 1, 2). There were
no between-group differences with respect to ICU or hospital
mortality, number of bleeding episodes or requirements for red
cell transfusions (Table 2).

Conclusions: In patients admitted to the ICU with SIRS, low-dose as-
pirin did not result in a decreased concentration of inflammatory bio-
markers compared with placebo.
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Table 1 (abstract P036). See text for description

Baseline characteristics Aspirin (n=23) Placebo (n=25) p-value
Age, years [IQR] 60 [41-71] 60 [46-73] 064
Male sex — no. (%) 15 (65.2) 13 (480) 035
APACHE Il score 53 [47-62] 52 [42-64] 087
Sepsis — no. (%) 19 (82.6) 21 (84) 092
Mechanical ventilation — no. (%) 15 (65.2) 14 (56.0) 0.51
Interleukin-6 level, pg/ml 94 [44-376] 121 [39-459] 0.57
C-reactive protein, mmol/L 130 [48-228] 143 [16-307] 0.99

Data presented as number (percentage) and median [interquartile range]

Table 2 (abstract P036). See text for description

Secondary Outcomes Aspirin Placebo p-
(n=23) (n=25) value

Length of ICU stay, days 4.11[22-87] 49 [34-8] 037

ICU mortality — no (%) 0 2 (8) 049

Hospital mortality — no (%) 1(43) 2 (8.0) >0.99

28-day mortality — no. (%) 1(43) 2 (80) >0.99

Patient with transfusion in ICU - no. (%) 3(13.0) 3(120) >0.99

Episodes of clinically identified bleeding in 0 0 -

ICU

Lowest platelet count in ICU, x1000/mm3 186 [112- 164 [120-238] 0.88
228]

Data presented as number (percentage) and median [interquartile range]
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Introduction: Debilitating muscle weakness and impaired muscle re-
generation is prevalent in ICU patients. Remarkably, premorbid obes-
ity has been shown to protect against this weakness in both ICU
patients and septic mice, which coincided with markers of elevated
ketogenesis [1]. We here assessed whether ketone body supplemen-
tation could directly protect the muscle during sepsis.

Methods: In a resuscitated, antibiotic-treated mouse model of pro-
longed (5 days) abdominal sepsis (cecal ligation and puncture), lean
ill mice received standard parenteral nutrition (5.8kcal/day) supple-
mented with D,L-3-hydroxybutyrate (PN+3HB; 150mg/day; n=17) or
isocaloric glucose (PN+gluc; 187.5mg/day; n=17). Pair-fed healthy
mice served as controls (n=15). Markers of muscle weakness and re-
generation were assessed.

Results: Compared to controls, absolute maximal EDL muscle force
was reduced with 44% in PN+gluc septic mice (p<0.0001) and with
29% in PN+3HB septic mice (p=0.0001 vs. controls and p=0.002 vs.
PN-+gluc). Specific maximal muscle force, which is corrected for
muscle mass, was reduced with 29% in PN+gluc septic mice com-
pared to controls (p=0.0001), whereas PN+3HB septic mice main-
tained their specific maximal muscle force up to control levels (p=0.1
vs. controls and p=0.01 vs. PN+gluc), implying preservation of muscle
quality, but not quantity with 3HB. Furthermore, PN+3HB increased
gene expression of regeneration marker Myod1 (p<0.03 vs. PN+gluc
and controls), and of myogenic regulatory factors Myog and Myf5
(p<0.05 vs. PN+gluc). Stimulation of regeneration markers with PN
+3HB coincided with a decreased expression of Hdac4, Hdac5 and
upregulation of downstream gene Mef2c (known to stimulate muscle
regeneration; p<0.05 vs. PN+gluc).

Conclusions: PN+3HB in lean septic mice protected against muscle
weakness and elevated muscle regeneration markers. These data
identify nutritional 3HB supplementation as a potential preventive
therapy for muscle weakness, requiring further investigation.

Reference
[11 Goossens et al. JCSM 8:89-101, 2017
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Introduction: Sepsis is associated with excessive ROS production, NF-
kB, iNOS and inflammatory mediators overexpression. Vitamin C is a
cellular antioxidant, it increases eNOS and decreases NF-kB; it has
several immune-enhancing effects and is crucial for endogenous va-
sopressors synthesis. Vitamin C reserves in sepsis are often as poor
as in scurvy [1]. In recent studies, intravenous high Vitamin C dose
seems to reduce organ failure and improve outcome in septic shock.
Methods: We treated all septic shock patients admitted to our ICU in
7 months (from 3/2018 to 9/2018) with intravenous Vitamin C 1.5g/
6h and Thiamine 200 mg/12h (for its synergistic effects) [2] as ad-
junctive therapy for 4 consecutive days and we compared data to
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septic shock patients admitted in the previous 7 months period. We
enrolled 24 patients: 13 received Vitamins supplementation, 11
standard of care. We analysed 28-days mortality, SOFA at 48 and 96
hours, PCT variation from baseline in first 5 days, vasoactive therapy
length and DAF 28 (Days Alive and Free from vasopressors, mechan-
ical ventilation and RRT in 28 days follow up). Patients with end stage
kidney disease were ruled out. We analysed data with Mann-Whitney
and Wilcoxon tests.

Results: Vit C group showed lower 28-days mortality (23% vs 54.5%:
NS); SOFA improvement at 48 (-2.4+1.5 vs -0.9+1.9: p=0.01) and 96
hours (-4.2+2 vs -1.9+2: p<0.01) was higher in Vit C group; Vit C pa-
tients had faster PCT reduction without statistical significance. Mean
vasoactive therapy length was quite similar. DAF was 16.5 (+9.1) days
in Vit C group and 9.3 (£8.9) in controls (p=0.03). 3 control patients
needed RRT, none in Vit C group.

Conclusions: Despite small study size, we found that Vit C has posi-
tive effects on survival and improves SOFA score (Fig.1) and DAF
(Fig.2) in septic shock. No Vit C patient developed oxalate nephropa-
thy nor worsened renal function.

References
1. Marik PE et al. Crit Care 22:23, 2018
2. Marik PE et al. Chest 151:1229-1238, 2017
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Introduction: In the light of new insight on pathogenesis of sepsis
and after inconclusive randomized clinical trials (RCTs), the benefit of
macrolides as adjunctive, low-cost and promising molecules in sepsis,
remains to be assessed. The INCLASS study (clinicaltrials.gov NCT:
03345992) is an ongoing RCT aiming to evaluate clarithromycin as
immune modulator in high-risk septic patients.

Methods: Adult patients with sepsis according to Sepsis-3 definitions
with respiratory failure (defined as PaO,/FiO,< 200) and total SOFA
score equal to or more than 7 can be enrolled provided that they
present with one of the following infections: hospital-acquired pneu-
monia; healthcare-associated pneumonia  (HCAP); ventilator-
associated pneumonia (VAP); intra-abdominal infections (lAls) and
primary gram-negative bacteremia . Patients are blindly randomized
to receive either 1gr of intravenous clarithromycin or placebo once
daily for four consecutive days. The primary endpoint is survival at
28 days. The study is powered for 110 patients.

Results: Sixty-nine patients have been enrolled so far. The most com-
mon infections are VAP 33%, IAl 22% and HCAP 20%. Most common
isolated pathogens are Acinetobacter baumannii 37%; Klebsiella pneu-
moniae 27% and Escherichia coli 20%. Mean + SD Charlson’s comor-
bidity index is 5.0 + 2.7 and APACHE score 21.9 + 6.6. SOFA score on
enrollment is 10.4 + 2.5.

Conclusions: The INCLASS study is an on-going pragmatic trial enrol-
ling very severe patients with high SOFA score.
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IVIG administration in ECMO patients with toxin-mediated shock
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St. Thomas” Hospital, London, Critical Care, London, United Kingdom
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Introduction: Toxin-producing gram-positive organisms cause some
of the most severe forms of septic shock [1,2]. Adjunctive therapies
such as intravenous immunoglobulins (IVIG) have been proposed for
these patients [3,4]. However, at patient presentation, the presence
of a toxin-producing organism is most often unknown.

Methods: We reviewed the use of IVIG in our patients requiring
extracorporeal membrane oxygenation (ECMO) in a 2-year period be-
tween February 2016 and March 2018.

Results: In 44% (15/34) of the patients that received IVIG for pre-
sumed toxin-mediated shock, group A Streptococcus or Panton-
Valentine leukocidin producing S. aureus was isolated, but the
clinical characteristics of these 15 patients were not significantly
different from the ones with other final diagnoses, except for a
predisposing influenza infection and the presence of an often
very high procalcitonin level. These 34 patients were extremely
unwell at presentation with a SOFA score of 15 * 3, high lactate
levels (8.6 + 5.8 mmol/L) and need for vasopressors (equivalent
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norepinephrine dose of 0.93 + 0.62 p g/kg/min). They had very
high inflammatory parameters with a procalcitonin > 100 ng/mL
in more than half of patients (18/34). IVIG use in these patients
was generally safe, with only 1 possible transfusion reaction. The
mortality of 35% (12/34) was lower than predicted based on the
SOFA scores.

Conclusions: IVIG administration can be considered in a selected
group of patients presenting with acute and very severe septic
shock, as part of a multimodal approach [5].
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Introduction: Extra corporeal treatments are used in septic pa-
tients to decrease the inflammatory mediators, but definitive
conclusions are lacking . More over in many studies the effect
of AKI isn't evaluated and this may be an important bias. . The
aim of this study is to evaluate in septic patients with AKI: 1-
the effect of the adsorbing membrane Oxiris on the immuno-
logical response 2- the different response in survivors and non
survivors

Methods: From our local data base we analyzed retrospectively
50 septic shock patients with AKI (KDIGO classification) submit-
ted to CRRT with the adsorbing membrane oXiris (Baxter, USA )
. At basal time ( TO ) and at the end of the treatment ( T1 ) we
evaluated the following variables: IL 6 IL 10 Procalcitonin Endo-
toxin (EAA). All data are expressed as mean +SD or median and
IQR. Student T test or Mann- Whitney was used to compare
values changes. P < 0.05 was considered statistically significant.
Results: Thirty patients with sepsis /septic shock and AKI were en-
rolled in this study. 10 patients had AKI 3, 15 patients AKI 2, 5
patients AKI 1. The duration of treatment was 38+ 10 hours. 20
patients had citrate as anticoagulation and 10 heparine continous
ev. At Table 1 are shown the main results of this study in all the
patients. Survivors vs non survivors had a significant decrease of
IL 6, Procalcitonin and EAA.

Conclusions: Data of this study confirm on clinical ground previous
study “in vitro” [1] that the adsorbing membrane oXiris has important
immunological effect during septic shock with AKI. This must be con-
firmed in a RCT.

Reference
1 Malard et al. Intensive Care Medicine Experimental (2018) 6:12

Table 1 (abstract P041). Septic patients with AKI

T0 T
IL6 pg/mL 367144 126+52%*
IL 10 pg/mL 106+57 28+17*
Procalcitonin ng/ml 35£14 8+4*
EAA 0.74+0.15 0.58+0.18**

** b < 0,001 * p <0.05
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Introduction: Sepsis is common and often fatal, representing a major
public health problem. Hemoadsorption (CytoSorb) therapy aims to re-
duce cytokines and stabilise the overall immune response in septic
shock patients.

Methods: A prospective, multi-centre, investigator initiated study to
evaluate Hemoadsorption (CytoSorb) Therapy in septic shock patients
admitted to a tertiary ICU’s in India during 2016 to 2018. All centres
followed a common protocol and received ethics committee approval.
Results: A total of 45 patients were administered CytoSorb in addition
to standard of care. A total of 26 patients (62%) survived out of 45 pa-
tients. Among survival group, 17 patients (71%) were administered
CytoSorb within 48 hours of ICU admission resulting in significant re-
duction in Sepsis Scores, APACHE Il (24.42 vs 19.33) and SOFA (12.46 vs
8.71) post CytoSorb therapy. Also there was reduction in inflammatory
markers like Cytokines IL6 in most of the patients. All patients in sur-
vivor group showed a significant improvement in MAP (69.2 vs 76.8)
and reduction in vasopressors (Epinephrine 0.3 to 0.03 mcg/kg/min,
Nor-Epinephrine 0.34 to 0.04 mcg/kg/min) after CytoSorb therapy. No
device related adverse effect was observed in any of the patients.
Among the non-survivor group, (16 patients, 38%) we observed that
CytoSorb was administered after 48 hours of ICU admission. Although a
few patients showed improvement in SOFA score, majority did not
show a significant improvement with MAP (68.05 vs 604 mm of Hg)
and required increased demand in Vasopressors.

Conclusions: In this multi-centered prospective IIS study, we could
observe clinical benefits of Hemoadsorption (CytoSorb) therapy in
Septic shock patients if the therapy was initiated early. Larger rando-
mised study are required to establish the above clinical benefits in
larger patient population.
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Introduction: Sepsis and the multiorgan failure is a leading cause of
mortality in the intensive care unit. Promising new therapies continue
to be investigated for the management of septic shock. We tried to
evaluate a novel Hemoadsorption therapy (CytoSorb) through a retro-
spective evaluation of patient’s data in our centre. We used it as an ad-
juvant therapy in our patients with Sepsis due to varied causes.
Methods: We retrospectively analysed data of 100 Sepsis & Septic
shock patients admitted between 2016 to 2018, who had received
CytoSorb as adjuvant therapy along with standard of care. Institutional
ethics committee approval was taken before initiating the study.
Results: A total of 100 patients (77 Male and 23 Females) with a
mean age of 52.53 years were administered CytoSorb in addition to
standard of care. A total of 40 patients survived out of 100 patients.
Among 40 patients who survived 28 patients (70%) were adminis-
tered CytoSorb within 48 hours of ICU admission. There was a signifi-
cant reduction in scores like APACHE (26.4 vs 18.02) and SOFA (15.05
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vs 10.32) post CytoSorb therapy. All the survivors showed a signifi-
cant improvement in MAP (62.8 vs 68.2) and reduction in vasopres-
sors need (Epinephrine 0.1 to 0.05 mcg/kg/min, Nor-Epinephrine 0.5
to 0.05 mcg/kg/min) after CytoSorb initiation. Out of 60 Patients who
didn't survive, 43 patients (72%) received CytoSorb therapy after 48
hours of ICU admission. In majority of these patients, there was no
improvement of SOFA Score, MAP and increased need of Vasopres-
sor demand as compared to the survival group.

Conclusions: Retrospective analysis showed significant reduction of
vasopressors, Sepsis Score and improvement in MAP in survived
group versus non-survived group. Looking into the positive outcome
of this case series, randomized controlled studies are required to de-
fine the potential benefits of this new treatment option.
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Introduction: Septic shock is a life-threatening multiple organ dys-
function that has high morbidity and mortality in critically ill patients,
due to a dysregulated host response to infection. The aim of this
study was to evaluate the efficacy of therapeutic cytokine removal
(CytoSorb®) in the management of patients with septic shock.
Methods: We retrospectively analyzed patients admitted to ICU with
septic shock between June 2015 and November 2017. Patients in-
cluded in the study were diagnosed according to The Third Inter-
national Consensus Definitions for Sepsis and Septic Shock (Sepsis-3),
received maximal supportive care including continuous veno-venous
hemodiafiltration (CVVHDF) for acute kidney injury and Cytosorb® hae-
moadsorption column was added to return limb of the CVWHDF circuit.
Demographic data, procalcitonin and leukocyte levels before and after
therapeutic cytokine removal and duration of Cytosorb® haemoadsorp-
tion column application and APACHE Il scores were recorded.

Results: The mean age of 48 patients included in the study was 54
+16.4 years (74% male) and the mean body mass index was 23.1
+5.9. The mean APACHE Il score was 21.5 with an expected and ac-
tual mortality rates of 40% and 25%, respectively. 18% of the patients
were admitted with sepsis and 82% of them with septic shock. 37.5%
(n=18) of the cases were solid organ transplant recipients. CVVHDF
was applied in all patients during therapeutic cytokine removal.
Treatment was combined with ECMO in 8 patients. While the mean
duration of CVWHDF was 102.1 hours, the duration of Cytosorb® hae-
moadsorption column application was 24.1+£13.4 hours. Procalcitonin
(16.5 = 25ng/ml vs 25+34ng/ml) and leucocyte levels (14048+10490/
mm3 vs 9278+8693 mm3) after therapeutic cytokine removal were
found significantly lower than the pretreatment values (respectively
p=0.0013, p=0.006).

Conclusions: Therapeutic cytokine removal applied with CVVHDF in
septic shock patients have positive contributions to biochemical pa-
rameters and provide survival advantage.
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Introduction: Recent studies have focused on demonstrating the po-
tential benefits of immunomodulation in the management of septic
patients. The aim of our study was to assess the effects of a hemoad-
sorption column (CytoSorb®) in critical ill septic patients.

Methods: After ethical approval was obtained, we prospectively in-
cluded 39 patients admitted to the general ICU of Fundeni Clinical
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Institute. Three consecutive sessions of renal replacement therapy
(continuous venovenous hemodiafiltration) in combination with
CytoSorb® were applied after ICU admission. Clinical (heart rate, arter-
ial pressure, temperature, Glasgow coma scale) and paraclinical data
(Pa02, serum bilirubin and creatinine, platelet count, white blood cell
count, pH, C-reactive protein and procalcitonine), vasopressor sup-
port and need for mechanical ventilation were recorded before and
after the three sessions.

Results: The mean age in the study group was 57+15 years. Median
number of organ dysfunction at the time of ICU admission was 4 [1-
5] and the mean SOFA score was 10.0+3.7. The use of CytoSorb® was
associated with a non-significant increase in PaO2/FiO2 ratio from
216180 to 248+94 (p=0,278) and creatinine levels from 1.8+1.3 to 1.6
+1.2 mg/dL (p=0.685). Although we observed a non-significant in-
crease in C-reactive protein levels from 136+66 mg/L to 144+72 mg/
L (p=0.577), we noted a significant decrease in procalcitonine levels
from a median of 20.0 [2.2, 100.0] ng/dL to a median of 9.1 [0.7, 55.2]
ng/dL (p=0.041). A significant decrease in platelet count was also
noted from 135384+99263 /mm3 to 78470161624 /mm3 (p=0.002).
Mean SOFA score decreased non-significantly from 10.0£3.7 to 9.1
+4.1 (p=0.533).

Conclusions: The use of CytoSorb was associated with a slight non-
significant improvement in organ function and a decrease of procal-
citonine levels. Thrombocytopenia remains one of the most import-
ant complications of renal replacement therapy.
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Introduction: Circulating cell-free neutrophil extracellular traps (NETs)
would induce a microcirculatory disturbance of sepsis. The removal
of NETs remnants from the circulation could reduce NETs-dependent
tissue injury. To address this issue, we evaluated the effect of hemo-
perfusion with a polymyxin B cartridge (PMX-DHP; Toray, Japan),
which was originally developed for the treatment in patients with
Gram-negative bacterial infection, on circulating cell-free NETs in pa-
tients with septic shock and in phorbol myristate acetate (PMA)-stim-
ulated neutrophils obtained from healthy volunteer.

Methods: Ex vivo closed loop hemoperfusion was performed
through a circuit formed by connecting the small PMX module to a
tube and a peristalsis pump. Whole blood from healthy volunteers in-
cubated with or without PMA or from septic shock patients were ap-
plied to circuit and perfused. Blood was collected at 0, 1 and 2 hr
after perfusion. Circulating cell-free NETs were assessed by myeloper-
oxidase (MPO)-, neutrophil elastase (NE)-, and cell free (cf)-DNA.
Results: Plasma MPO-DNA, NE-DNA and cf-DNA levels were signifi-
cantly increased at 2 hr after PMA stimulation when compared with
plasma levels without PMA. When either blood from septic shock pa-
tients or PMA-stimulated neutrophils obtained from volunteers were
applied to circuit, circulating MPO-DNA, NE-DNA and cf-DNA were
significantly reduced in perfusion with PMX filter than in perfusion
without PMX filter at times 1 and 2 hr.

Conclusions: In the ex vivo experiments, MPO-DNA, NE-DNA and cf-
DNA were found to decrease after ex vivo perfusion through PMX fil-
ters. Selective removal of circulating components of NETs may im-
prove the remote organ damage in patients with septic shock.
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Introduction: The purpose of this study was to evaluate the out-
comes for septic shock patients with direct hemoperfusion with poly-
myxin B-immobilized fibers (PMX-DHP) and endotoxin activity assay
(EAA).

Methods: According to the levels of EAA, 41patients were classified
for three groups (low group (GL); EAA <0.4, intermediate group (GM);
EAA >0.4 or EAA <0.6, high group (GH); EAA >0.6). In order to evalu-
ate the severity of illness, acute physiology and chronic health eva-
luationll (APACHE Il) score, the sequential organ failure assessment
(SOFA) score, catecholamine index (CAl) were recorded. And the
presence of PMX-DHP treatments were also recorded. Blood samples
were obtained to measure EAA levels, inflammatory markers (procal-
citonin (PCT), C-reactive protein (CRP), and white blood cell count
(WBCQ)), serum lactate level as an indicator of tissue hypoxia, and for
blood culture. APACHE Il score, SOFA score, CAl, inflammatory
markers, serum lactate levels (Lac) and blood culture results were ex-
amined for diagnosis of septic shock and prognosis of 30-days mor-
tality. Each values were also compared to EAA levels.

Results: 41 septic shock patients were included (GL/ GM/ GH: 12/ 13/
16). In GH, APACHE Il and SOFA score was significantly higher than
that in GL (p< 0.05). EAA levels were significantly increased in gram-
negative bacteremia patients compared to the patients with gram-
positive bacteremia or fungemia. There was no relationship between
EAA levels and other inflammation markers, CAl, and Lac. In GM, 30-
days mortality in patient with PMX-DHP treatments was lower than
that of without PMX-DHP treatments (0.14 (1/7) vs 0.5 (3/6), p=0.27).
In GH, 30-days mortality in patient with PMX-DHP treatments was
same as that of without PMX-DHP treatments (0.5 (3/6) vs 0.5 (5/10),
p=1.0).

Conclusions: These results of this study suggest PMX-DHP treatment
may improve the outcome of septic shock patients with intermediate
EAA levels.
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Introduction: Numerous inconclusive randomized clinical trials
(RCTs) in sepsis in the past years suggest a need to re-think trial
design to improve resource allocation and facilitate policy adop-
tion decisions. The INCLASS study (clinicaltrials.gov NCT:
03345992) is an ongoing RCT evaluating clarithromycin as an im-
mune modulator in high-risk septic patients with clinical and
cost-effectiveness outcomes. We aim to compare the original
one-shot trial with an alternative sequential design that balances
trial costs and value of information.

Methods: Adult patients with sepsis, respiratory failure and total
SOFA score of at least 7, are randomized to receive intravenous
clarithromycin or placebo adjunctive to standard-of-care therapy.
For the cost-effectiveness study, efficacy is measured in Quality-
Adjusted Life Years (QALYs) by EQ-5D-3L questionnaire at 90
days. The endpoint is the Incremental Net Monetary Benefit
(INMB) of clarithromycin compared to placebo, defined as WTP x
(Increment in QALY) - (increment in costs), where WTP is willing-
ness to pay per QALY gained. Fixed and variable costs of trial
execution (including administrative, insurance, supplies, tests) are
calculated; hospitalization cost is extracted from patient records;
medical care beyond day 28 is recorded; cost of adoption in the
general population is estimated. Previous data from RCTs using
clarithromycin are used to form a prior belief about the INMB.
Known incidence of sepsis with respiratory failure allows estima-
tion of the population to benefit from trial decision. A Bayesian
model is used to determine the sequential design that maximizes
trial value.
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Results: We will compare the performance of the sequential trial de-
sign with the one-shot design of INCLASS trial in terms of sample
size, cost, social-welfare, and probability of correctly identifying the
best treatment.

Conclusions: In this protocol we validate a Bayesian model for se-
quential clinical trials and assess the benefits for the patient popula-
tion and health care system.
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Introduction: CytoSorb-Adsorption has been described as an effective
way for hemodynamic stabilisation in septic shock [1]. Aim of this study
was to examine whether the adsorption-therapy could influence
patient-outcome with catecholamine resistant septic shock (CRSS) and
acute renal failure(ARV). Furhtermore we tried to identify clinical con-
stellations that would predict an effective use of adsorbers.

Methods: We evaluated 44 adult patients with CRSS, ARV and
CytoSorb-Therapy during the period 11/14-3/18. Data were collected
according to the Cytosorb-Registry and with permission of the local
chamber of physicians [AS 88(bB)/2015]. Furthermore we collected data
from a matched patient group from the year 2012 (N=14) with septic
shock and increasing noradrenaline dependency and ARV. The efficacy
was assesed by means of laboratory tests, catecholamine dependency
and outcome. Calculations were done with non-parametric-tests
(depicted as median values [Q25, Q75]).

Results: Initial IL-6 was 5000 ng/l [908,5000] and could be re-
duced to 302 ng/I [99,891]. PCT was non-significantly reduced
from 27ug/l [11, 66] to 20ug/l [6,40]. Vasopressor-dependency
could be reduced in 19 patients from 60 pg/" [50,66] to 24 pg/’
[7,34]. Initial IL-6 in patients with catecholamine-reduction
through adsorption was non-significantly different to those with
no reduction (2376 ng/l [838, 5000] vs. 5000 ng/l [3488, 5000]).
Mortality did not differ significantly between the groups (71% vs
79%). Length of intensive care unit stay (LOS) did differ signifi-
cantly (13 days [4,24] vs 22 days [19,29]).

Conclusions: IL-6 can be reduced with adsorption. Patients with
catecholamine-reduction did not differ in regard to their initial IL-6.
LOS was shorter for patients treated with adsorption. According to
our experience adsorption can be taken into consideration when
CRSS is beginning.
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Introduction: In our Intensive Care Unit (ICU), we have already
started expanded application to the contact precautions. Applied
patients are; 1) Emergency admission, 2) Patients who had
already had bacteria* that are required to contact precautions, 3)
Scheduled surgical patients with prolonged ICU stay, although we
have not yet decided the started period of expanded application
exactly. *Detected Bacteria(DB);MRSA, CD, MDRP, ESBL, Pseudo-
monas A, PISP, PRSP, VRSA. The aim of this study was to deter-
mine the adequate starting period of expanded application to
the contact precautions in the scheduled surgical patients in the
mixed ICU.

Methods: We performed retrospective observational study on 4221
patients who were admitted to our ICU after planed surgery from
May 2013 to Dec. 2017. We detected the patients who acquired BD
newly and investigated the relation to the length of ICU stay. The re-
lationship between detection rate and categorized date was also an-
alyzed using logistic regression adjusted for age, gender, APACHE2,
and SOFA score. Using Youden’s index and ROC curve, we also calcu-
lated cutoff point of the duration of ICU stay related to detection
rate. Finally, we made the logistic regression model of each cutoff
day(day1 to 7) and compared Odds Ratio(OR) and AUC of each
models using stata.

Results: Category day 2 or more, especially day 4 or more had signifi-
cantly higher detection rate of DB compared to day 1 (Table 1). Simi-
lar results were observed in OR according to logistic regression. Day
2,3 or 4 (Youden’s index) and day 3 (ROC curve) were recommended
as the cutoff point. According to each cutoff day models of logistic
regression, the day 4 model had the highest OR (51.3) and AUC
(0.935).

Conclusions: Day 3 or day 4 in mixed ICU stay may be the most ad-
equate period to start expanded application to the contact precau-
tions if the scheduled surgical patient’s stay is prolonged.

Table 1 (abstract P050). Relationship between duration of ICU stay
and detection of bacteria and toxin that required contact precautions

ICU Number of Detection Detection Logistic regression;
Stay patients (n total  number (n rate(%) (total Odds ratio (95% Cl)
(day) 4221) total 26) 0.62%)

Day 1 3458 2 0.06 Reference

or

lower

Day 2 279 2 0.71 12.8 (1.76 - 93.3)
Day 3 139 1 0.71 133(1.17-151.8)
Day 4 80 2 244 492 (644 - 3754)
Day 5 87 3 333 70.2 (10.64 - 462.6)
Day 6 37 1 263 58 (4.77 - 704.9)
Day 7 115 15 11.54 2556 (520 -

or 1257.0)

higher
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Introduction: The objective of this study was to evaluate the inci-
dence density of urinary tract infection associated with bladder cath-
eter in neurological intensive care unit and identification of actions
that were related to low prevalence.

Methods: A retrospective analysis of the hospitalized patients from
December 2014 to January 2017 was carried out, considering the pa-
tients who used the bladder catheter and the cases of urinary tract
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infection, correlating with improvement actions implemented in the
period.

Results: In the analyzed period, 3837 patients were hospitalized in
the unit, with mean age of 63.77 years, SAPS 3 of 44.58 points, SMR
0.59 and residence time of 4.79 days, with 50.92% using a catheter
bladder of delay. Of these, 27 had a urinary tract infection, which
represented 1.37% of the patients. During the analyzed period, uro-
logical physiotherapy was monitored, daily check of the urinary tract
infection prevention bundle, analysis of all cases of infection with
search of barriers breaking through Ishikawa methodology, feedback
to the multiprofessional team of indicators related to the presence of
invasive device, monthly monitoring of the mean time of bladder
catheter with established goals.

Conclusions: It is possible to guarantee low prevalence of urinary
tract infection, in a complex profile of patients, through a multipro-
fessional approach, accompanied by structured management of data
analysis and monitoring
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Introduction: Surgical site infection (SSI) is a risk in every oper-
ation wound, as it negatively impacts patient morbidity and
mortality, and also increases financial demands, such as pro-
longed hospital stay, further antibiotics and surgical procedures.
The aim of this study was to analyse SSI and its risk factors
after thoracic and lumbar surgery.

Methods: A six-year monocentric observation prospective cohort
study monitored the incidence of SSI, wound complications and
further risk factors in 274 consecutive patients after planned
thoracic and lumbar surgery for degenerative disease, trauma
and tumour. All patients received short antibiotic prophylaxis
(before and during long operations). All wound complications
and SSI were monitored up to 30 days and 1 year after opera-
tions. We searched for risk factors for SSI in multivariate logistic
regression analysis.

Results: We recorded 22 incidences of SSI (8.03%; superficial
5.84%, deep 1.82%, organ 0.36%). There were no differences be-
tween these two groups in age (p=0.906), gender (p=0.545),
body mass index (p=0.858), spine diagnoses (p=0.745), number
of vertebrae (p=0.815), spine localization (p=0.808), use of metal
(p=0.428), American Society of Anesthesiologists, ASA Score
(p=0.766), urine catheters (p=0.206), drainage (p=0.498), corti-
coids (p=0.409), transfusions (p=0.262), ulcer prophylaxis
(p=0.409) and diabetes mellitus (p=0.811), but SSI had longer
hospital stay (p=0.003) and hospital wound complication
(p<0.001). Predictor of SSI in multivariate logistic regression
analysis was hospital wound complications (OR 20.40, 95% Cl
7.32-56.85, (p<0.001) and warm season (OR 2.92, 95% ClI 1.03-
8.27, p=0.044).

Conclusions: Contrary to the prevailing literature, our study did
not identify corticoids, diabetes mellitus or transfusions as risk
factors for the development of SSI, but only wound complications
and warm seasons.
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Introduction: Health care associated infections (HCAI) are a major
problem for patient safety in intensive care units (ICUs). There are dif-
ferent education measures (written material with reminders, continuous
feedback, interventions involving novel equipment) on performance of
hand hygiene. In the present study, we assessed the impact of immedi-
ate verbal feedback on performance of hand hygiene by health care
workers using a new Continuous Closed-circuit Television Monitoring
(CCTV) method and direct, overt analog observation method.

Methods: This is an interventional study. We conducted overt - direct
observations and covert - CCTV observational sessions to measure hand
hygiene compliance before and after interventional measures of health
care workers (HCWs) in our ICU. As interventional measures, we used
personal verbal immediate feedback at the end of the overt observa-
tional session, performed by infection control nurse.

Results: Overall, 2500 opportunities to perform hand hygiene. The
compliance rate at the beginning four months of the study, was 190/
319 (59.6%), then, it increased to 293/309 (77%) when measured dur-
ing sessions with feedback, and 112/167 (66%) when measured by
overt observations without immediate feedback. The measurements
dropped again to 487/990 (49.2%) in overt observations without im-
mediate feedback, while the compliance rate using the feedback ses-
sions continued being the highest measurement (250/403, 62%).
Covert, CCTV sessions increased only from 130/533 (24.3%) (before
intervention) to 35/120 (27.1%) after intervention measures.
Conclusions: We consider that our findings reflecting the inefficacy
of the “verbal feedback on performance” method. We believe that it
needs additional scrutiny and combining additional intervention
strategies to improve hand hygiene compliance.
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Cytomegalovirus infection in immunocompetent intensive care
unit patients

W Sellami, | Ben mrad, Z Hajjej, M Chniti, | Labbene, M Ferjani
Department of Critical Care Medicine and Anesthesiology, Military
Hospital, Tunis, Tunisia

Critical Care 2019, 23(Suppl 2):P054

Introduction: Cytomegalovirus (CMV) has been recognized as an im-
portant pathogen in immunocompromised individuals for as long
time. In recent years, some studies have focused on CMV infection
among immunocompetent intensive care patients. The results are in-
consistent and the impact of this virus on the prognosis of these pa-
tients is not solved. Our purpose were to determine the prevalence,
the risk factors and the consequence of CMV infection in immuno-
competent intensive care unit patients.
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Methods: Observational retrospective case-control study com-
paring two groups of intensive care patients: CMV-positive and
CMV-negative. Patients suspected of developing CMV infection
were included. Clinical, demographic and biological character-
istics and patient’s care were pointed out to identify risk fac-
tors. CMV impact on prognosis was judged by the
complications developed and mortality. Another comparison
among infected patients between the deceased and the living
was carried out in order to determine CMV morbidity and
mortality factors.

Results: CMV prevalence was 21% in immunocompetent patients
suspected of having CMV infection. No significant differences in
age, sex, comorbidities, severity, ventilation, use of amines and
corticosteroids were found. Transfusion history (p=0.003) ans
sepsis (p=0.013) were identified as risk factors in the univariate
analysis. In the multivariate analysis, only transfusion history
was a risk factor (p=0.004). CMV was not associated with signifi-
cant morbidity and mortality. Severity score (IGS Il) (p=0.02),
use of corticosteroids (p=0.002), mechanical ventilation
p=0.023), and bacteremia (p=0.001) were associated with mor-
tality in the comparison between the deceased and the living.
Conclusions: CMV infection is common in immunocompetent
intensive care patients. Transfusion history is a risk factor of
infection. CMV is a marker of the severity of the underlying
disease of patients rather than a cause of morbidity and
mortality
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Necrotising soft tissue infections: the first 24h on ICU. Impact of
inflammation and organ dysfunction on mortality
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Introduction: Necrotizing soft tissue infections (NSTI) are char-
acterised by extensive tissue necrosis, triggering an over-
whelming inflammatory response like sepsis or septic shock
[1]. The mortality rate is high and the search for predicting
factors has brought conflicting results. We hypothesized that
inflammation parameters and organ dysfunctions in the first
24h may correlate with mortality on the intensive care unit
(ICV).

Methods: We analysed retrospectively electronic data from pa-
tients who were admitted to our University Hospital during
2009-2017. For the statistical analysis we used SPSS, version
25.0.

Results: 59 patients with NSTI were admitted during the study
period. There were 41 males (69.5%) and the median age was
53 years. 15 patients (25.4%) died while on ICU, all of them
presented a septic shock at admission. In the univariate ana-
lysis just the SOFA Score correlated significantly to mortality
(p=0.007). Plotting a receiver operator characteristic curve for
the SOFA score against mortality, we obtained an area under
the curve of 0.755. A SOFA score >7 showed 86% sensitivity
and 64% specificity in predicting ICU mortality. Both kidney
and liver dysfunction were significantly linked to a higher risk
of mortality. An association of four or more organ dysfunc-
tions increased the risk of death by a factor of 8.7.
Conclusions: SOFA score and presence of liver or kidney dys-
function respectively in the first 24h correlated well with an
increased risk of death. The different inflammatory markers
showed no predicting value towards the risk of mortality.

Reference
1. Jabbour G et al. World J Emerg Surg 2016; 11: 40.
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Introduction: Ventilator-associated pneumonia (VAP) is one of the
leading infection in critically ill patients. Lacking definitive diagnostic
criteria, worsening gas exchange assessed by PaO2/FiO2 <240 mmHg
has been proposed as a diagnostic criterion. The aim of the study
was to assess the adequacy of PaO2/FIO2 <240 mmHg to diagnose
VAP.

Methods: We prospectively included 255 adult patients admitted be-
tween 2007 and 2017 to the ICUs of the Hospital Clinic of Barcelona
with a clinical diagnosis of VAP. Patients were divided according to
Pa02/FIO2 <240 mmHg (group 1) or >240 mmHg (group 2) at pneu-
monia onset. The study was approved by the Ethics Committee of
our institution. Patients next of kin provided written informed
consent.

Results: PaO2/FiO2 was lower than 240 mmHg in 171 (67%) pa-
tients. Compared to patients in group 2, patients in group 1 were
less severely ill at admission but presented a higher SOFA and
CPIS score and a greater incidence of ARDS and shock at pneu-
monia onset (Fig 1). 117 (69%) patients in group 1 had a micro-
biological diagnosis of pneumonia, compared to 71 patients
(85%) in group 2 (p=0.007). PaO2/FIO2 <240 mmHg was associ-
ated with less probability of having microbiological diagnosis of
pneumonia (OR 0.40, 95% Cl 0.21 to 0.79, p=0.008). When ad-
justed for other variables significantly associated with positive
microbiology, PaO2/FIO2 <240 mmHg remained significantly asso-
ciated with less probability of a microbiological diagnosis (ad-
justed OR 0.34, 95% ClI 0.12 to 0.94, p=0.038). Hospital mortality
was significantly higher in patients in group 1 compared to
group 2 (42% vs 29%, p=0.044). However, no difference was
found in non-response to treatment, ICU and hospital stay, ICU
mortality (Table 1) and 90-days survival (Fig 2).

Conclusions: A significant higher number of patients with VAP
didn't have a definitive etiological diagnosis when using the pro-
posed threshold criteria of PaO2/FIO2 <240 mmHg. PaO2/FiO2
ratio does not seem a good predictor of etiology in patients with
VAP.

Table 1 (abstract P056). Outcome variables
PaO2/FIO2 < 240 PaO2/FIO2 > 240 P Value

N= 171 N= 84
ICU stay, days 25+ 21 23+17 046
Hospital stay, days 43+ 36 45+ 32 0.69
Non-response to treatment, n (%) 94 (55) 48 (57) 0.74
ICU mortality, n (%) 53 (31) 18 (24) 0.1
Hospital mortality, n (%) 71 (42) 24 (29) 0.044
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Vs a
Pa0,/F,0; <240 Pa0,/F,0;>240 P Value
N=171 N=84
Hospital stay before pneumonia, d 1112 1£10 0.69
1CU stay before pneumonia, d 7£7 9+9 015
SOFAscore 8%3 7%3 0.008
Bilateral pulmonary infiltrates, n (%) 55(32) 19(23) 011
ARDS criteria, n (%) 32(19) ) <0.001
Plaural effusion, n (%) 56(33) 18(22) 0.10
Pa0,/Fi0;, mmHg
161+47 301449 <0.001
Shock, n (%) 96 (56) 32(38) 0.007
Temperature (>382C or <365C), n (%) 36.9+1.4 37.0+13 037
Serum creatinine, mg/dL 11 121 085
Blood hemoglobin, g/L 1£2 1042 0.67
White blood cell count, L 13%7 13£6 011
Sodium 14027 141438 0.042
Potassium, 4x1 a%1 0.75
Crreactive protein, mg/dL 14£9 12%9 012
CPISday 1 71 5+1 <0.001
CPIS day 3 6%2 542 <0.001

Fig. 1 (abstract P056). See text for description
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Fig. 2 (abstract P056). 90-days survival
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p=0.070 (log-rank test)
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The relationship between ex-vivo stimulated TNF-alpha levels and
the development of nosocomial infections in critically ill
mechanically ventilated patients
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Queen’s University, Department of Critical Care Medicine, Kingston,
Canada
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Introduction: Immunological dysfunction is common in critically
ill patients but the optimal method to measure it and its clinical
significance are unknown. Levels of tumor necrosis factor alpha
(TNF-a) after ex-vivo whole blood stimulation with lipopolysac-
charide has been proposed as a possible method to quantitate
immunological function. We hypothesized that patients with a
lower post-stimulation TNF-a level would have increased rates
of nosocomial infections (NIs) and worse clinical outcomes.
Methods: A secondary analysis of a phase 2 randomized, multi-
centre, double-blinded placebo controlled trial [1]. There were no
differences in allocation groups; all the patients were analyzed as
one cohort. On enrolment, whole blood was incubated with LPS
ex-vivo and TNF-a level was measured. Patients were grouped in
tertiles according to delta and peak TNF-a level. The primary out-
come was the development of NIs; secondary outcomes included
90-day mortality.

Results: Data was available for 201 patients. Baseline characteristics
and outcomes are reported in Tables 1 and 2. Patients in the highest
tertile for post LPS stimulation delta TNF-a compared to the lowest ter-
tile were younger, had a lower acuity of illness and had lower baseline
TNF-a. When grouped according to peak post-stimulation TNF-a levels,
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patients in the highest tertile had higher serum TNF-a at baseline. Both
comparisons showed no difference between NIs and clinical outcomes
between tertiles. In multi-variate analysis peak or delta TNF-a were not
associated with the occurrence of Nls.

Conclusions: Admission ex-vivo stimulated TNF-a level is not associ-
ated with the occurrence of NIs or clinical outcomes. Further study is
required to evaluate the ability of this assay to quantify immune
function over the course of critical illness.

Reference
1. Muscedere J et al. Crit Care Med 46:1450, 2018

Table 1 (abstract P057). Characteristics and outcomes of patients based
on admission peak TNF-a levels post LPS stimulation (Age, APACHE I,
baseline TNF-q, peak TNF-a post LPS stimulation: mean + SD; sex, patients
with an NI, 90-day mortality: n (%); TNF- a measured in pg/mL)

Med peak TNF-a High peak TNF-a (n

Low peak TNF-a (n

=67) (n=67) =67)
Age 65.9+154 64.8+£139 614+£158
Sex: Female 31 (46.3) 33 (49.3) 40 (59.7)
APACHE I 24.2+70 256+7.8 25.5+9.5
Baseline TNF-a  6.5+9.0 164277 21.3+66.7
Peak TNF-a 06+0.5 93480 2554+2994
Patients with 15 (22) 18 (27) 20 (30)
an NI
90 Day 24 (35.8) 24 (35.8) 28 (41.8)
Mortality

Table 2 (abstract P057). Characteristics and outcomes of patients based
on admission change in TNF-a levels post LPS stimulation (Age, APACHE I,
baseline TNF-a, peak TNF-a post LPS stimulation: mean + SD; sex, patients
with an NI, 90-day mortality: n (%); TNF-a measured in pg/mL)

Low delta TNF-a (n Med delta TNF-a High delta TNF-a (n

= 66) (n=67) =67)
Age 686+12.8 62.6+15.7 61.1+157
Sex: Female 36 (54.5) 32 (47.8) 29 (433)
APACHE II 26.7+6.1 23.8+7.7 25.0+9.7
Baseline TNF-a  31.0+68.5 3.7+34 9.9+£19.0
Peak TNF-a 64+180 6.0+7.8 253.0+301.0
Patients with 17 (26) 15 (22) 20 (30)
an NI
90 Day 26 (39.4) 24 (35.8) 26 (388)
Mortality
P058

Focused study on ventilator associated condition (VAC) with
infection-related ventilator associated complication (IVAC) in a
mixed adult unit

D Terzi, K Qamar, N Parekh

Queen Elizabeth Hospital, Department of Critical Care, Birmingham,
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Introduction: We believe traditional ventilator associated pneumonia
(VAP) is limited by its complexity, subjectivity and marginal attribut-
able mortality. It generates debate but not a matrix. The new para-
digm VAC, designed by CDC in 2013 broadens the focus of
surveillance, is simple, objective & automatable [1].
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Methods: Inclusion Criteria: All patients intubated for at least 48
hours. Exclusion Criteria: All elective post-cardiac surgery. Data Cap-
ture: Specifically designed excel spreadsheet allowing classification of
events into VAC, IVAC & use of antimicrobials. Follow Up: Extubation
or death.

Results: A total of 133 patients were enrolled between 3rd Septem-
ber to 20th October in 2018. Sixteen patients were confirmed with
IVAC (12%) (Fig 1). Our past focused studies based on same tool
showed IVAC rate of 17% in 2014 & 14% in 2015 (Table 1). The major
reason for this reduction is decrease in percentage of ventilated pa-
tients (45 vs 40) as well as slight reduction in length of stay on venti-
lator (3 vs 2.6 days) (Fig 2).

Conclusions: We believe nominal reduction in IVAC rate is due to de-
crease in % of ventilated patients since 2011 & a slight reduction in
ventilator days. We continue to explore possibility of automation of
VAC & IVAC data [2].

References
1. Klompas M, NEJM 368:1472-5, 2013
2. VAE calculator https://www.cdc.gov/nhsn/vae-calculator/index.html

Table 1 (abstract P058). Trends (%) in VAC, IVAC and associated
microbial usage

2014 2015 2015 2018

VAC only, On antibiotics 13 0 6 0.75
No VAC, No antibiotics 35 6 33 52
IVAC Possible Pneumonia On Antibiotics 17 6 17 12
No VAC, On Antibiotics 35 88 44 436
1.00,1% /-00.8% B VAC only, On antibiotics

7.00, 9%
W Mo VAC, No antibiotics

IVAC Possible Pneumonia

58.00, 71% kA
On Antibiotics

® IVAC Probable Pneumonia
On Antibiotics
No VAC, On Antibiotics

Fig. 1 (abstract P058). Data analysis of 133 patients in
current study

W% Ventilated
LOS itu DAYS

2011 2012 2013 2014 2015 2016 2017 2018

Fig. 2 (abstract P058). Percentage ventilated and LOS (days)
on ventilator
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Introduction: There is limited information about sepsis in very
old patients hospitalized with community-acquired pneumonia
(CAP).

Methods: We conducted a retrospective study using data that were
prospectively collected at the Hospital Clinic of Barcelona. We in-
cluded all very old patients (>80 years), with no severe immunosup-
pression, hospitalized with CAP between 2005 and 2017. We aimed
to investigate the prevalence, etiology, risk factors and clinical out-
comes of this population, comparing patients with and without sep-
sis (defined according to SEPSIS-3 criteria). The study was approved
by the Ethics Committee of our institution (register: 2009/5451). Writ-
ten informed consent was waived because of the non-interventional
study design.

Results: Among 4,190 patients hospitalized with CAP, 1,136 (27%)
were very old (>80 years). The incidence of sepsis in very old pa-
tients was 70% (n = 795). There was no significant difference in
the distribution of pathogens in patients with and without sepsis
(Figure 1). Male sex (OR 1.86 [95% CI 1.21 to 3.25]) and chronic
renal disease (OR 2.01 [95% Cl 1.22 to 3.29]) were independent
risk factors for sepsis in the multivariable analysis, while prior
antibiotic therapy before admission (OR 0.71 [95% Cl 0.53 to
0.95]) was independently associated to a lower risk of sepsis (Fig-
ure 2). One-year mortality was higher in very old patients with
sepsis compared with those without sepsis (Table 1). A
propensity-adjusted multivariable analysis showed that risk factors
for 30-day mortality in septic patients were chronic renal disease
(OR 2.62 [95% Cl 1.36 to 5.03]) and neurological disease (OR 2.56
[95% CI 1.47 to 4.46]), while diabetes mellitus (OR 0.43 [95% ClI
0.21 to 0.87]) was a protective factor.

Conclusions: In very old patients hospitalized with CAP, antibiotic
therapy before admission was associated with a decreased risk of
sepsis, whereas diabetes mellitus was associated with a decreased
risk of 30-day mortality.

Table 1 (abstract P059). Clinical outcomes according to sepsis

Variable No Sepsis (N = Sepsis (N = p
341) 795) value
Length of hospital stay, median (IQR), 7 (6; 11) 8 (6, 13) 0017
days
In-hospital mortality, n (%) 29 (9) 99 (13) 0.051
30-day mortality, n (%) 34 (10) 104 (13) 0.14
1-year mortality, n (%) 49 (14) 154 (20) 0.035
ICU admission, n (%) 17 (5) 75 (9) 0012

ICU mortality, n (%) 1(6) 7 (9) >0.99
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Fig. 1 (abstract P059). Distribution of microbial aetiology according
to sepsis

Variable Univariate Multivariable
OR 95% CI P-value OR 95% CI P-value
Male sex 191 1.48t02.47 <0.001 186 1.21t03.25 <0.001
Smoking status 0.004
Never smoker 1.00
Current smoker 218 1.08t04.42 0.031
Ex-smoker 149 11310195 0.005
Previous antibiotic 071 0.53t00.94 0.019 071 0.53t00.95 0021
Chronic respiratory disease 0.11
No 1.00
Bronchiectasis 0.65 0.33t01.25 0.19
coPD 133 0.975t0 1.85 0.092
Asthma 0.60 0.28t01.29 0.19
Other 119 0.78t01.80 0.42
Chronic renal disease 217 1.33t03.53 0.002 2.01 1.22t03.29 0.006
Diabetes mellitus 141 1.04t01.91 0.029 - - -
Fig. 2 (abstract P059). Significant univariate and multivariable
logistic regression analyses for sepsis (N = 1,136)
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Can we predict Legionnaire’s disease in patients presenting with
community-acquired pneumonia to the emergency department by
clinical parameters?
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Introduction: Legionella species may cause life-threatening pneumo-
nia and thus need early treatment. Differentiating Legionella pneu-
moniae (LP) from other types of pneumonia including Mycoplasma
pneumoniae (MP), Steptococcus pneumoniae (SP) and viral types of
community-acquired pneumonia (CAP) has important implications re-
garding antibiotic therapy. Current testing options for LP infection
have limited sensitivity leading to time delays in treatment and to
usage of empirical broad-spectrum antibiotics. Recently, a Legionella
Scoring system based on six parameters has been proposed. We
aimed to independently validate this score and investigate whether
additional clinical and laboratory parameters would further improve
its accuracy.

Methods: We analyzed patients hospitalized in a tertiary care hos-
pital between 2013 and 2017 with CAP and a defined etiology. Asso-
ciation and discrimination were assessed using logistic regression
analysis and area under the receiver operator characteristic curve
(ROC AUQ).

Results: We included 713 patients with CAP including 33 (5%) with
LP; 56 (8%) with MP; 164 (23%) with SP and 460 (64%) with viruses.
All clinical predictors included in the Legionella score were associ-
ated with LP CAP. The score overall showed high discrimination be-
tween LP and other CAP etiologies with an AUC of 0.83 (95% Cl 0.76
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to 0.90), which was better than each parameter alone. Results were
similar for subgroups based on each of the different CAP types. Add-
itionally, we found that a history of nausea further improves the
diagnostic accuracy of the legionella score to an AUC of 0.84 (95% Cl
0.77 to 0.91).

Conclusions: In patients hospitalized with CAP, a high Legionella
score on admission strongly predicts LP infection and thereby can
optimize the empiric antibiotic management. A clinical history of
nausea further improves diagnosis. Systematic use of this scoring sys-
tem in conjunction with other diagnostic tests may improve the
diagnostic and therapeutic management of patients presenting with
CAP.
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Ventilator-associated pneumonia due to multidrug-resistant
Acinetobacter baumannii: risk factors and mortality relation with
resistance profiles
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Introduction: Acinetobacter baumannii (AcB) remains one of the
most prevalent ventilator-associate pneumonia (VAP) causing patho-
gen. In recent years, share of drug resistant AcB strains across Europe
was found to be steadily increasing. Consequently, in 2017, AcB was
included in the WHO global priority list of drug-resistant bacteria to
highlight the need for the research development. The aim of this
study was to identify the relation of risk factors for ventilator-
associated pneumonia (VAP) and mortality with drug resistance pro-
files of AcB.

Methods: A retrospective cohort study of patients treated in
medical-surgical ICUs with drug-resistant strains of AcB as pathogens
of VAPover a 2-year period was carried out.

Results: The data of 60 medical-surgical ICUs patients with VAP due
to drug-resistant AcB were analysed. The proportions of multidrug-
resistant (MDR), extensively drug-resistant (XDR), and potentially
pandrug-resistant (pPDR) AcB were 13.3%, 68.3%, and 18.3%, respect-
ively (p<0.05). The SAPS Il scores on ICU admission were 42.6, 48.7,
and 49 (p<0.048); hospital length of stay prior to ICU was 0, 1, and 2
days (p<0.036), prior to mechanical ventilation - 0, 0, and 3 days
(p<0.013), and carbapenem use prior to VAP - 50%, 29.3%, and
18.2% (p <0.036) in MDR, XDR, pPDR AcB VAP groups respectively.
The overall in-hospital mortality rate was 63.3%. In MDR, XDR, and
pPDR AcB VAP groups it was 62.5%, 61.3%, and 72.7%, respectively
(p = 0.772).

Conclusions: The VAP risk factors: higher SAPS Il score, increased
hospital length of stay prior to ICU and mechanical ventilation were
related to higher resistance profile of AcB. Carbapenem use was
found to be associated with the risk of MDR AcB VAP. Mortality due
to drug-resistant AcB VAP was high, but not associated with AcB
drug resistance profile. Thus, timely mechanical ventilation and ICU
treatment may reduce the risk of VAP due to higher drug-resistant
AcB, especially in more severely ill patients.
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Introduction: sepsis following traumatic and surgical intervention in-
creases morbidity, mortality, cost and length of patient stay in hos-
pital. The aim of this study was to identify the major pathogens
associated with wounds infection and to review their antimicrobial
reactions.

Methods: A 5-year review of nosocomial wound infection and
colonization in patients admitted to the intensive care unit of tertiary
care Hospital southern region of Saudi Arabia from Jan. 2013 to Aug.
2017. Patients of all ages and gender who required ICU attention at
some point and defined as nosocomial infection using standard CDC
criteria and presented with various degrees of wound and bed sore
infections were included in the study. Data on bacterial isolates (n=
536) and reactions to antimicrobials (n= 51) were analyzed .

Results: There were 379 episodes of wound and 157episodes of bed-
sore infections. The most common organisms Klebsiella pneumoniae
(22.8%) followed by Proteus mirabilis (15.1%); Acinetobacter bauman-
nii (12.7%); Escherichia coli (10.8%); Pseudomonas aeruginosa
(10.1%); Morganella morgani (7.6%); Providencia stuartii (3.4%);
Staphylococcus aureus (3.0%); Enterobacter aerogenes (1.5%) and
Methicillin-resistant Staphylococcus aureus (MRSA) (1.3%) (Fig 1). The
percentage sensitivity of the 536 organisms to the 51 antimicrobial
agents was 39.2%; intermediate sensitivity was 3.3% and resistant
was 57.5% (Fig 2).

Conclusions: Data from this and other studies supports the hypoth-
esis that high incidence of gram negative bacilli (91.4%) in particular
Klebsiella pneumoniae, Proteus mirabilis and Acinetobacter bauman-
nii are more common in tropical regions compared to gram positive
bacteria (8.6%) mainly Staphylococcus aureus. This requires strong in-
fection control actions to enhance patient care.
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Introduction: After the 2017 International ERS/ESICM/ESCMID/
ALAT guidelines publication [1], no study has evaluated the
identified risk factors for multi drug resistant pathogens (MDRP).
We aimed to assess the predictive performance of these risk
factors.

Methods: We analyzed a cohort of patients prospectively col-
lected between 2004 and 2017 in six ICUs of the Hospital Clinic
of Barcelona, Spain. Adult patients with no severe immunosup-
pression and a diagnosis of hospital-acquired pneumonia and
ventilator-associated pneumonia with confirmed microbiology
were enrolled. The study was approved by the Ethics Committee
of our institution. Patients or their next of kin provided written
informed consent.

Results: Among the 314 patients included in the study, 312
were at high MDR risk: 158 (51%) had no septic shock (group
1) whereas 154 (49%) had septic shock (group 2) (Table 1). Des-
pite no difference in the microbiology, at pneumonia diagnosis,
compared to group 1, patients in group 2 presented a higher
SOFA [5 (4;7) and 9 (8;12), p<0.001] and ARDS [12 (8) and 26
(17), p 0.014]. Admission to hospital settings with high rate of
MDRP and prior antibiotic use showed the highest prevalence
in the overall population (81% and 79% respectively), with a
high sensitivity (91% and 84% respectively) and negative pre-
dictive value (NPV) (83% and 75% respectively). Previous isola-
tion of MDRP was the only risk factor presenting a specificity
and a positive predictive value (PPV) of 100% and a high accur-
acy [AUC 0.80 (0.68 to 0.93)] (Fig 1). Despite the combination
hospital settings with high rates of MDRP/previous antibiotic
use had the highest prevalence (64%) in the overall population,
only the combinations including previous isolation of MDRP
showed a specificity and a PPV of 100%, with an AUC > 0.6
(Fig 2).

Conclusions: The guidelines categorized a higher proportion of
patients with high risk of MDRP. Previous isolation of MDRP
showed the best performance for MDR prediction.

Reference
Torres A et al. Eur Respir J. 50(3); 2017

Table 1 (abstract P063). Patients baseline characteristics at ICU
admission

High MDR risk; no septic ~ High MDR risk; septic p

shock (n=158) shock (n=154) value
Age (years), median 67 (54; 76) 65 (53; 74) 0.981
(p25; p75)
Male sex, n (%) 17 (74) 107 (70) 0370
Chronic heart 59 (37) 36 (23) 0.007
diseases, n (%)
COPD, n (%) 47 (30) 27 (18) 0012
Chronic liver 19 (12) 38 (25) 0.004
diseases, n (%)
SOFA score, median 6 (4; 8) 8 (6; 10) <0.001

(p25; p75)
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Predictive 2017International AT guidelines single risk factors for MOR pathogens
Criteria Prevalence  Sensitvity _ Specificity PPV NPV LR+ LR-  AUC (5% C)

Diagnostic OR
(95% CI)
166 (0.9010 3.05)

Previous antivioticuse 79% 84% 24% 3% 75% 111 067 054(0.4710061)

Recentprolonged hospital stay (>5 69% 78% 6% 38%  77% 122 061 057(05110064)
days of hospitalization)
Septic shock 49% 52% 52% 36% 68% 100 092 052(0451059)

201(1.47t0 3.46)
119 (0.7410 1.90)
Hospital settings with high rates of 81% 91% 24% 3% 83% 119 0.

MDR pathogens
Previous MDR pathogen isolation 33% 61% 100%  100% 69% - 039 080(0.68t00.93)

9 057(05110064)  3.04(147t0627)

Fig. 1 (abstract P063). Predictive performance of 2017 International
ERS/ESICM/ESCMID/ALAT guidelines single risk factors for
MDR pathogens
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Fig. 2 (abstract P063). Predictive performance of combinations of
risk factors for MDR pathogens
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Introduction: Growing antimicrobial resistance among Gram-
negative rod (GNR) strains is a worldwide issue. Flora monitoring is
associated with right first choice of antimicrobial treatment. The aim
of study was to analyze sensitivity of hospital-acquired (HA) GNR
monobacteremia strains to antimicrobial drugs and risk factors for
mortality in Intensive Care Unit (ICU).

Methods: Ongoing retrospective cohort study of patients treated in
ICUs of Kaunas Clinic’s with positive blood culture for GNR taken after
72 hrs of hospitalisation during 7yrs period was carried out.

Results: We've found 196 cases of HA bacteremia due to GNR: 72
(36.7%) caused by Acinetobacter spp. (P=.03), 38 (19.4%) by Escheri-
chia coli, 34 (17.3%) by Klebsiella spp., 19 (9.69%) by Serratia spp.
and just few others. Sensitivity to carbapenems (n=182, 92.9%), ami-
kacin (n=131, 66.8%) cefoperazon/sulbactam (n=116, 59.2%), and pi-
peracillin/tazobactam (n=93, 47.4%) was found. There were found
151 (77%) multi-drug-resistant (MDR) and among them 64 (42.4%) —
extra-drug-resistant strains. Among Acinetobacter spp. there were
found 61 (84.7%) MDR strain (P=.04). In general it was related with
male gender (n=90/118, P=.04, OR=4.56, ClI95%=2.4-15.4), elderly
(P=.001, RR=13.3), acute kidney injury (AKI) (n=98/128, P=.03,
OR=0.84, C195%=0.35-0.92). In multi-variate analysis lethal outcome
73.5% (n=144) was associated with male gender (P=.04, OR=2.92,
Cl95%=1.98-8.67), mechanical ventilation (P=.04, OR=4.125,
Cl195%=2.70-6.34), septic shock (P=.001, OR=8.21, Cl95%=1.33-6.26),
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AKI (P=.02, OR=5.67, Cl95%=1.18-27.25), MDR strain (P=.01, OR=3.47,
Cl95%=2.46-7.56).

Conclusions: 7yrs study revealed Acinetobacter spp. as predominant,
mostly MDR pathogen of HA GNR bacteremia in ICUs. HA MDR GNR
bacteremia was related with male gender, elderly and AKI. High sen-
sitivity of GNR to carbapenems was found. High rate of mortality
74% was associated with male gender, mechanical ventilation, septic
shock, AKI and MDR strain.
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Introduction: Of great concern is the dissemination in health care envi-
ronments of multi-drug resistant (MDR) bacteria, especially Klebsiella
pneumoniae carbapenemase (KPC)-producing enterobactereaceae.
Methods: Our objective is to identify the differences in risk factors
and outcomes between patients who did and did not acquire KPC-
producing bacteria during their stay in the ICU of an university hos-
pital in Rio de Janeiro, Brazil. We designed a nested case - control
study of a retrospective cohort from May 2014 to June 2015. Three
hundred and thirty nine patients were admitted to the ICU. 36 cases
(patients infected or colonized by KPC-producing bacteria and 292
‘controls’ (all other patients who did not have MDR isolation). The
two groups were compared according to demographic clinical and
microbiological data.

Results: There was no significant differences in gender, age, severity
scores between the two groups. Patients with KPC- producing bac-
teria had longer ICU and hospital stays than control patients and
they required more life-support such as mechanical ventilation, vaso-
pressor use and dialysis. In hospital mortality rate was higher in KPC-
producing bacteria group (63.9% vs 35.3% p=0.001). A multivariate
analysis showed that mechanical ventilation (OR: 2.92; Cl 1.02-8.32)
and previous use of antibiotics (OR: 13.39; Cl 1.62-111.20) were risk
factors for acquiring KPC.Factors associated with in-hospital mortality
were: male gender, (OR: 3.29; CI 1.54-7.05), Charlson score (OR: 1.26;
Cl 1.09-1,45) and mechanical ventilation (OR: 16.63; Cl 4.79-57.70).
Conclusions: Colonization was associated with longer ICU and hos-
pital LOS, more requirements of life-support and higher in-hospital
mortality rate. Previous antibiotic use and mechanical ventilation
were the most important risk factors for patients becoming colo-
nized. Factors associated with mortality were male gender, Charlson
score and mechanical ventilation.
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Introduction: Carbapenems are usually the preferred antibiotics for
the treatment of severe infections caused by extended-spectrum B
-lactamase-producing Enterobacteriaceae (ESBL-E), even in the pres-
ence of documented susceptibility for other antibiotic classes. Eco-
logical arguments, on the other hand, provide rationale to limit
carbapenem use as much as possible.

Methods: We retrospectively evaluated carbapenem and non-
carbapenem antibiotic treatment for ESBL-E infections in the inten-
sive care unit (ICU) of Ghent University Hospital during a 4-year
period (2013-2016). Clinical cure was defined as stop of antibiotics
together with resolution of clinical signs of infection.

Results: Empirical antibiotics were appropriate in 98 of 132 episodes
(74%) and consisted of carbapenem and non-carbapenem monother-
apy in 37% and 63%, respectively. Non-carbapenem antibiotics were
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appropriate in 37%. Appropriate empirical therapy (n=98) consisted
of carbapenem and non-carbapenem antibiotics in 50.0% of episodes
each. Carbapenems were de-escalated in 10/49 episodes (20%); appro-
priate non-carbapenem antibiotics were changed in 18/49 episodes
(36%); in 1, respectively 3 episodes, this was due to clinical failure or
emerging resistance. Clinical cure was observed in 86% and 90% of epi-
sodes appropriately treated with carbapenem or non-carbapenem anti-
biotics, respectively; in this subgroup, a bivariate analysis showed
absence of clinical cure to be associated with septic shock (OR 1.8; 1.1-
3.2), but not with carbapenem antibiotics (OR 1.3; 0.5-3.6).
Conclusions: In our ICU, non-carbapenem empirical therapy in ESBL-
E infection carried a high risk for inappropriateness. However, no
clear relationship between the use of carbapenem versus non-
carbapenem antibiotics and clinical cure was found.
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Introduction: B. cenocepacia BSI is a rare and dangerous complica-
tion in cancer patients (pts) receiving chemotherapy. We described
the causes of B. cenocepacia associated bacteremia, characteristics of
clinical presentation and outcomes in patients receiving chemother-
apy for solid tumors.

Methods: 11 adult patients (median age 53 years, 2 males, 9 with
permanent vascular access) receiving chemotherapy with B. cenoce-
pacia BSI confirmed by a culture-based study (identification by
MALDI-TOF with a confidence index over 2,300).

Results: Sanitary and epidemiological examination revealed the con-
nection between infection and intravenous infusion of dexametha-
sone performed concurrently with chemotherapy. In 5 patients fever
with chills and hypertension developed within 2 hours after infusion
of the infected drug; empirical intravenous antibiotic therapy started
immediately after collecting blood culture. In 6 patients fever ap-
peared after 2-4 days outpatiently, so they received antibiotics per
os. All these patients had permanent vascular access, and BSI was de-
tected either the next chemotherapy course when fever reappeared
(3 pts) while using vascular access, or as a result of a specific examin-
ation (3 pts). In all cases empirical antibiotic therapy started on the
first day of fever, drug correction was performed in 6 patients ac-
cording to results of bacteriological research. Septic shock developed
in 1 patient, pneumonia in 3 patients. Permanent vascular access was
preserved only in 1 case. All patients were cured and continued to
receive antitumor treatment.

Conclusions: Detection of more than 1 case of B. cenocepacia BSI
should be the reason for sanitary and epidemiological examination.
A favorable outcome of BSI treatment is associated with the early
start of antibiotic therapy and its correction after microbiological
examination.
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Introduction: Shewanella species are emerging opportunistic patho-
gens that can cause severe soft-tissue, respiratory, hepatobiliary,
gastrointestinal infections, and bacteraemia. Most of the published
information for this organism are limited to isolated case reports and
small case series. Here we report the largest case series of infections
caused by Shewanella species.
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Methods: Patients admitted to a regional hospital in Hong Kong with
Shewanella species infection from 1st Apr, 2010 to 30th Sep, 2018
were included. Demographics, antibiotics, microbiology and out-
comes were retrospectively analyzed.

Results: In an 8.5-year period, we identified 71 patients with Shewa-
nella species infection and 65% of them were male. Their median age
was 76 (IQR 66-84). Among them, 27% had diabetes mellitus, 20% had
chronic kidney disease and 31% had an underlying malignancy. Hepa-
tobiliary sepsis (45%) was the most common presentation, while soft
tissue and respiratory tract infection accounted for 28 and 17% of infec-
tion respectively. Among 93 collected specimens, 48% were S. algae,
9% were S. putrefaciens and 43% could be identified up to species
only. The identified organisms were usually sensitive to Ceftazidime
(98%), ciprofloxacin (95%), gentamicin (96%), piperacillin (88%) and sul-
perazon (89%). Seven patients (9.9%) required ICU care and their APA-
CHE IV predicted risk of death was 0.34 (IQR 0.14-0.77). Their median
ICU length of stay was 5 days (IQR 4-8) and all of them could be dis-
charged from ICU. The median hospital length of stay for all patients
was 6 days (IQR 3-16) and the hospital mortality was 13%.
Conclusions: This large case series suggested that Shewanella infec-
tions are commonly associated with underlying comorbidities, espe-
cially with malignancy. Antibiotic resistant isolates are uncommon.
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Introduction: Despite improvements in early treatment, survival follow-
ing burn injury remains challenged by sepsis and emergence of
Multidrug-Resistant Bacteria (MRB). The objective of our study was to
assess epidemiological aspects and bacterial resistance patterns of bac-
teria isolated from intensive burn care unit and to identify risk factors.
Methods: A prospective, monocentric study was conducted from May
to September 2018 in a burn unit in Tunisia. In all patients, a search for
BMR carriage (skin, rectal, bronchial, urinary, and catheter samples) and
for carbapenemases (VIM, NDM and OXA 48) by polymerase chain reac-
tion (PCR) were carried out initially at admission then weekly.

Results: During the study period, 31 patients were included. The mean
age was 35 years. They were 17 men and 14 women. The average
burned surface area was 39%. Patients were transferred from another
hospital structure in 80% of cases with a delay of 36 hours. Isolated
MRB were: Enterobacteriaceae producing extended-spectrum B -lacta-
mases (ESBLs) (49%), Carbapenemase-producing Enterobacteriaceae
(CPE) (87%), Methicillin- Resistant Staphylococcus aureus Strains (19%)
and glycopeptide-resistant enterococci (GRE) (13%). Carbapenemase-
encoding genes were detected in 22 patients: 12 at admission and 10
at the first week post admission. The genes detected were New Delhi
metallo-B -lactamase (92%), Verona integron-encoded metallo-B -lacta-
mase (58%), and oxacillinase-48 (58%). Univariate analysis identified risk
factors associated with acquiring ESBLs and CPE were: secondary trans-
fert; indwelling device, antibiotic use of aminosids and amox-clavulanic
acid and non-compliance with hygiene measures.

Conclusions: Detection of Multidrug-Resistant Bacteria in our study
was higher: ESBLs in 49% of cases and CPE in 87% .So, detection and
isolation of these patients and strengthen infection control measures
allows us to improve therapeutic efficacy and improves their prognosis.
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Introduction: Repeated incidence of acquiring infection in Critical
care unit of a hospital is one of the burdens for the countries’ health
system. Despite various researches have been done regarding hos-
pital acquired infections, developing repeated attack still needs fur-
ther investigation. This research tries to magnify the threats and
suggest a way forward.

Methods: A retrospective survey was conducted on all patients
admitted to an ICU of Hawassa University Comprehensive Special-
ized Hospital from July 2018 to October 2018. Repeated ICU-
acquired infections were defined as reinfection with different
strain of organism or relapse of previous infection with the same
pathogen during patient’s stay in ICU after being admitted for
more than 48 hours and being treated for initial infection appro-
priately. Infection diagnosis was made based on Centers for Dis-
ease Control criteria. Multivariate analysis was used. Finally, ICU-
mortality rate was tasted among patients who developed the re-
peated ICU-acquired infection.

Results: A total of ninety-four patients were admitted to ICU. The
rate of developing ICU acquired infection was 22% with repeated
rate of infection being 8.5%. Overall mortality rate was 44%. Out
of these, patients with ICU acquired repeated infection took only
4% of the proportion. Those of who stayed more than two weeks
develop repeated attack at a rate of 87.5%. All Patients were hav-
ing indwelling device. 50 % of them had chronic co morbid med-
ical disease. Duration of ICU stay and indwelling device use had
positive association with a strong Pearson correlation of 1. Drug
sensitivity test revealed around 62.5% of them have developed
resistance or intermediate sensitivity for initial antibiotics of
choice.

Conclusions: Despite the low rate of repeated infection, multi-drug
resistance pattern is high. The research reveals the need for proper
antibiotic stewardship and application of standard infection control
measures in ICUs.
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Introduction: Conflicting results have been found regarding impact
of the antibiotic stewardship program (ASP) on pathogens resistance
and clinical outcomes of intensive care unit (ICU)-acquired
bacteremia. The aim of the study was to evaluate the effect of ASP
implementation on the incidence of ESKAPE-bacteremia and candi-
demia in ICU patients, level of antimicrobial resistance among causa-
tive microorganisms, as well as the hospital length of stay (LOS) and
mortality of ICU patients with bacteremia.

Methods: Prospective interventional single-center study in the
period Jan 2011 to Dec 2017. Intervention onset: 2013. The inter-
vention: ASP, including multidisciplinary team building, antimicro-
bial therapy and prophylaxis protocols, infection control
measures, education, internal audit. The data from 2012 (pre-
intervention) and 2017 (intervention periods) reports were com-
pared. We assessed incidence of ESKAPE-bacteremia and candide-
mia. The hospital LOS and mortality of ICU’s patients with
bacteremia were secondary end-points.

Results: 4960 blood samples were analyzed, 917 (18.5%) positive
blood cultures from 374 INU's patients were obtained. Changes of
the pathogens, causing ICU-acquired bacteremia are presented in
the Table 1. The overall proportion of ESKAPE-bacteremia and candi-
demia decreased from 69 (53.9%) to 41 (29.3%), p <0.001.
Conclusions: Implementation of ASP in hospital allows to decrease
incidence of ESKAPE-bacteremia and candidemia, which may lead to
improved clinical outcomes in ICU’s patients (Fig 1).
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Table 1 (abstract P071). Changes of the pathogens, causing ICU-
acquired bacteremia

Etiological 2011 2012 2013 2014 2015 2016 2017 p-value
agent, n(%)
The number 145 128 125 19 131 129 140
of positive
blood
cultures, n
MRSA 2 0 2 1 2 2(16) 9 0.004
(1.2) (16) (08 (15 64)
E. faecium VR 7 0 0 0 0 0 1 0.999
438) 0.7)

ESBL-producing 26 45 42 32 37 19 23 <0.001
Enterobacteriacae  (17.9) (352) (336) (269) (282 (147) (164)
spp.
K. pneumoniae 5 21 24 1" 14 8 7 <0.01
CPR (3.5) (164) (192) (92) (107) (62) (50
A. baumannii 34 16 4 12 4 13 6 0.024
+ P. aeruginosa (23.5) (125) (32 (@1on @31 (101 @3
MDR
Candida spp. 19(13.1) 7(55) 5(4.0) 5(42) 4(3.1) 201.1) 2(14) 0091

50 s 48,8*%

41
40 38,8%* 36,7 22 354°*
31 314 31,5%*
| I | |I | | I
233
) I II II I
- 2011 2012 2013 2014 2016 2017
* p=0.039
W LOS,days W Hospital Mortality, %

=+ p=0.052

Fig. 1 (abstract P071). Clinical outcomes of the patients with
L ICU-acquired bacteremia
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Introduction: The study assessed mortality associated with non-
MDR, MDR, XDR and PDR gram-negative bacterial (GNB) infections
in the ICU.

Methods: Retrospective cohort study conducted in the ICU of a
tertiary-care hospital in India between July2017 to January2018.
All consecutive infectious episodes with positive culture for GNB
and treated with antibiotic therapy within 24 hours of sample
collection were included. Variable information collected included
patient demography, APACHE IV score, culture report, drug resist-
ance pattern of organism isolated(non-MDR, MDR, XDR/PDR). Pri-
mary outcomes were all cause ICU mortality which was compared
between three groups-non-MDR, MDR, and XDR/PDR. All analysis
were done after adjusting for disease severity.

Results: Of 323 eligible ICU patients 59.4% were males. Mean age
significantly differed between non-MDR, MDR and XDR/PDR
groups(68.2+£13.6, 67.3+16.2 and 62.6+19.1 years respectively,
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p=0.003). Mean APACHE IV score was similar between groups(67.1
+28.2, 69.7+£24.9 and 75+27.7 respectively, p=0.07). Commonest iso-
lated GNB was Klebsiella pneumoniae(35%). 39%(n=126) of patients
had non-MDR organism, 26%(n=84) were infected with MDR and
35%(n=113) had XDR/PDR organisms in their bio-specimen. Com-
monest isolated MDR GNB was E.Coli(31%) while commonest XDR/
PDR GNB was Klebsiella pneumoniae(55.8%). Overall ICU mortality
did not significantly differ between non-MDR and MDR
groups(19.4%vs.21.4%; p=0.7); there was significant difference in
mortality between MDR and XDR/PDR groups(21.4%vs.41.6%; p
=0.003). Risk-adjusted analysis showed higher odds of mortality for
MDR infected patients compared to non-MDR group but this was not
statistically significant(OR 1.14 95%Cl 0.6-2.8; p=0.7). However, com-
pared to MDR, XDR/PDR infected patients were significantly more
likely to die in adjusted analysis(OR 2.5 95% Cl 1.4-4.9, p=0.004).
Conclusions: Prevalence of XDR/PDR GNB and its associated mortal-
ity is high in our ICU compared to MDR GNB.
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Introduction: Colistin-resistant Klebsiella pneumoniae (CR-KP) is in-
creasingly reported around the world. It is worrying to note emer-
gence of resistance to last line of defence against MDR gram
negative infections in regions endemic to Carbapenem resistance.
We report the first outbreak of CR-KP co-producing carbapenemases
in an adult Intensive Care Unit (ICU) from South India.

Methods: Retrospective analysis of all patients with Carbapenem re-
sistant Klebsiella pneumoniae blood stream infection (BSI) was done
between January 2017 and December 2017. Microbiological and clin-
ical variables along with outcomes were analysed.

Results: Seven patients had CR-KP with no prior exposure to Colistin. All
seven were modified Hodge test (MHT) negative making probability of
blakPC unlikely. In resource limited setting, analysis beyond MHT could
only be performed for CR-KP samples. 2/7 samples belonging to CR-KP
isolates produced the blaNDM-1 whilst 5/7 CR-KP isolates did not pro-
duce either blaKPC or blaNDM carbapenemases prompting hypothesis
of blaOXA-48 or blaVIM as the causative factor. Compared to Carba-
penem resistance only group, CR-KP group had higher APACHE I, ICU
length of stay and mechanical ventilation duration. 28 day mortality was
noted to be 56.3% for Carbapenem resistant and 43% for CR-KP groups.
Aggressive infection control measures were undertaken with successful
containment of CR-KP strains along with reduction in overall BSI.
Conclusions: Infection control measures form the backbone of pa-
tient care in centres showing endemicity for Carbapenem resistant
Klebsiella to prevent Colistin resistance and also to reduce occur-
rence of overall blood stream infections.
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Introduction: Sepsis due to carbapenem resistant organisms has high
mortality; inappropriate empirical antibiotic is one of the main causes
of this poor outcome. On the contrary, “Too much” broad spectrum
empiric antibiotics will increase drug resistance, even in community,
because of selection pressure. So, early diagnosis of resistance pattern
(carbapenemase genes) is crucial. Aim of this study is to compare rapid
diagnostic test like polymerase chain reaction (PCR) with conventional
culture sensitivity (C/S) to identify carbapenem resistance.
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Methods: This is a prospective observational study done in Tata
Medical Center, Kolkata, India. Real time multiplex PCR technique has
been developed “in house” in our microbiology lab and can identify
NDM, NDM1, KPC, OXA - 23, OXA - 48, OXA - 58 & VIM carbapene-
mase genes. Blood cultures were sent as per clinical & laboratory
diagnosis of sepsis in ICU patients. Culture positive samples had been
used for conventional C/S by VITEK 2 system along with PCR study to
identify carbapenemase genes. Result of PCR technique was been
compared with conventional C/S method.

Results: Multiplex PCR results were available within 3-4 hours of posi-
tive blood culture compared to conventional C/S method that takes
2 -3 days. Among 392 positive blood cultures, 146 samples were
positive for carbapenemase genes. Most common gene identified
was OXA - 48 (43%), followed by NDM1 (25%). Our PCR technique
has very high sensitivity, specificity, positive & negative predictive
value (99.35%, 94.65%, 93.1% & 99.43% respectively) while compar-
ing with final C/S report by VITEK 2 system (Table 1). There was only
one false negative diagnosis for carbapenem resistance.

Conclusions: Real time multiplex PCR for carbapenemase gene can
be helpful for early diagnosis of carbapenem resistance and can help
us to choose / modify antibiotics or to use ‘targeted therapy’. It is
more practical to “rule - in” infection rather than “rule - out” by this
technique.

Table 1 (abstract P074). Comparison of positive Carbapenemase Genes
by bottle PCR with detection of carbapenem resistance by VITEK 2
method

Sr. "Type of “Numbers ~ Matched with Vitek-2 Carbapenem sensitive

No genes (total = (ie. final carbapenem by Vitek-2 final report
detected 146)" resist (Resu

1. KPC 2 2 0

2. NDM 10 9 1

3. NDM-1 36 32 4

4. OXA-23 4 4 0

5. OXA-48 63 60 3

6. VIM 2 2 0

7. Combination 29 27 2
of genes
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Introduction: Carbapenemase-producing Enterobacteriaceae (CPE)
colonization has been increasingly reported in Intensive Care Units
(ICUs) since their first identification more than 20 years ago.
Colonization with CPE seems to constitute a risk factor for mortality.
The aim of our study was to identify associated risk factors and clin-
ical outcomes among patients with fecal colonization by CPE admit-
ted to a Portuguese tertiary hospital ICU.

Methods: A 2-year retrospective study was performed in patients
with previous unknown CPE status (colonization or infection), admit-
ted to our ICU. Rectal swabs were performed and analyzed using
real-time polymerase chain reaction testing. Clinical records were
reviewed to obtain demographic and clinical data.

Results: Of 903 patients admitted, 38 (4.2%) harbored CPE, 15 (39.5%)
were colonized at admission and 23 (60.5%) acquired CPE colonization
during ICU stay. The most frequent carbapenemase genes detected
were KPC (87.5%) and VIM (12.5%). CPE carriers had high rates of
hospitalization (previous or ongoing), invasive procedures (mainly
intraabdominal surgery), malignancy (hematopoietic or solid tumor),
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antibiotic intake as well as slightly higher severity scores (SOFA,
SAPS 1l and APACHE II). Nine patients developed CPE-related in-
fections during ICU stay (4 pneumonia, 3 urinary tract infections,
1 peritonitis and 1 surgical wound infection). CPE colonization
was associated with an increased length of stay (26.3 versus 14.3
days in the overall population, p=0.01) but not with ICU or in-
hospital mortality (26.3% and 42% in CPE colonized patients ver-
sus 28.2 and 36.5%).

Conclusions: Hospitalization was the most important risk factor
for CPE colonization. In this study and when compared with over-
all ICU population, patients colonized with CPE had significantly
increased ICU length of stay. There seems to be a slightly higher
in-hospital mortality rate, even though with no statistical
significance.
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Introduction: Gram-negative pathogens—particularly  Pseudo-
monas aeruginosa and Enterobacteriaceae—predominate in noso-
comial pneumonia (NP) and clAl both. These infections are
becoming difficult to treat with available treatment options due
to growing antimicrobial resistance in India. Ceftazidime-
avibactam has in-vitro activity against Gram-negative organisms
producing class A, class C and some class D beta-lactamases. We
carried out a qualitative analysis to assess the safety and efficacy
outcomes of the Indian population cohorts involved in the RE-
PROVE and RECLAIM trials.

Methods: In line with the global REPROVE protocol, Indian pa-
tients enrolled in the study with NP, were randomly assigned
(1:1) to 2000 mg ceftazidime and 500 mg avibactam or 1000 mg
meropenem. In the RECLAIM study, Indian patients with a diagno-
sis of clAl were enrolled in the study and were randomly
assigned (1:1) to receive either ceftazidime-avibactam (2000 mg
of ceftazidime and 500 mg of avibactam) followed by metronida-
zole (500 mg); or meropenem (1000 mg). The primary efficacy
outcome measure in the REPROVE and RECLAIM studies was clin-
ical cure rate of CAZ-AVI compared with that of meropenem at
TOC (test-of-cure) visit in pre-defined analysis sets. In both stud-
ies, Non-inferiority was concluded if the lower limit of the two-
sided 95% Cl for the treatment difference was greater than -
12:5% in the primary analysis sets. As the Indian subset study
was not statistically powered to detect a difference in the sub-
group, we descriptively analysed the efficacy results in the Indian
population and compared them with the overall results in the
global trial. In addition, the study also analysed the safety of
CAZ-AVI in the Indian patients by monitoring the number and se-
verity of adverse events.

Results: In the REPROVE study, 90 patients across 4 centres from
India while the RECLAIM study comprised of 142 patients from 8
centers in India. The efficacy results from the Indian subset ana-
lysis are summarized in Table 1. The safety analysis set in the RE-
PROVE study included 78 Indian patients and in the RECLAIM
study included 125 Indian patients, results summarized in Table
2. Overall, efficacy and safety outcomes were comparable with
the global study.

Conclusions: The safety and efficacy outcomes in Indian popula-
tion treated with CAZ-AVI as part of the REPROVE and RECLAIM
studies were in line with the global trials. Although there are in-
herent limitations to this analysis due to the subgroup size, it
provides information on clinical efficacy and safety relevant for
the intended use of CAZ-AVI in Indian patients. CAZ-AVI showed
to be an effective option for critically patients with HAP and clAl
and may be considered a good alternative to carbapenems in
the ICU setting for the treatment of resistant pathogens.
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Table 1 (abstract P076). Clinical efficacy in Indian subset from
REPROVE and RECLAIM studies

Clinical Cure at TOC (%) in CE population

Clinical Cure at TOC in cMITT(%)

CAZ-AVI Meropenem CAZ-AVI Meropenem
REPROVE study

22/25 (88.0) 27/35 (77.1) 25/31 (80.6) 28/39 (71.8)
RECLAIM study

45/46 (97.8) 42/44 (95.5) 50/56 (89.3) 50/59 (84.7)

Table 2 (abstract P076). Summary of adverse events (AE) upto last
follow up visit (LFU) in REPROVE and RECLAIM studies

INDIAN POPULATION OVERALL POPULATION

REPROVE study

n (%) CAZ-AVI (n=36)  MER CAZ-AVI MER
(n=42)  (N=529) (N=529)
Any AE 23 (63.9) 33(786) 302 (74.6) 299
(74.2)
Any AE leading to death 0 0 26(64) 23 (5.7)
Any serious AE 0 0 75(18.5) 54(134)
Any AE leading to 0 0 16(4.0) 11(2.7)
discontinuation
Any AE of severe 0 0 66 (16.3) 51 (12.7)
intensity
RECLAIM study
n (%) CAZ-AVI + MTZ ~ MER CAZ-AVI+  MER
(n=62) (n=63) MTZ (N=529)
(N=529)
Any AE 44 (71.0) 35(55.6) 243 (45.9) 227
(429
Any AE leading to death  1(1.6) 0 8 (15) 5(09)
Any serious AE 1(1.6) 1(1.6) 42(7.9) 40(7.6)
Any AE leading to 101.6) 2(3.2) 14(2.6) 191.6)
discontinuation
Any AE of severe 101.6) 101.6) 30 (5.7) 36 (6.8)
intensity
P077
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Introduction: Adequate utilization of vancomycin is essential for
achieving therapeutic targets while avoiding clinical failure and de-
velopment of antimicrobial resistance.Our aim is to determine
whether there is a difference in vancomycin therapeutic blood level
between surgical and medical patients in intensive care unit (ICU)
post-therapeutic dose.

Methods: A retrospective study was carried out in ICU at a tertiary
health care center in Lebanon.Electronic health records of patients
admitted to ICU who have received vancomycin between 2012 and
2017were reviewed.The sample size was calculated to detect 30%dif-
ference in sub-therapeutic level of vancomycin in patients admitted
to medical compared to surgical ICU.Our power analysis estimated
the sample to be 40 patients per group for 3=0.8 and a=0.05.Trough
vancomycin levels below 15mg/I before the 4th dose were reported
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as sub-therapeutic. Descriptive analyses were conducted using num-
ber and percent.The Fisher exact test was used to compare outcomes
across the different ICU services.Statistical analyses were performed
using Statistical Analysis Software version 9.4.Statistical significance
was set at a two-sided p-value of 0.05.

Results: A total of 44 surgical ICU patients with mean age 54.5
+/-20.5 years and 41 medical ICU patients with mean age 60.6
+/-17.93 years were obtained.Sixteen out of 44 surgical patients
(36.3%) as compared to 8 out of 41 medical patients (19.5%) had
sub-therapeutic levels (p= 0.068). Eight out of 44 surgical patients
(18.1%) as compared to 17 out of 41 medical patients (41.4%)
had trough level >20 mg/L (p=0.017). Twenty out of 44 surgical
patients (45.4%) and 16 out of 41medical patients (39.02%) had
therapeutic levels.

Conclusions: Our study showed that a higher percentage of surgi-
cal ICU patients have a sub-therapeutic level. We also noted that
a statistically significant higher percentage of medical ICU pa-
tients had a supra-therapeutic vancomycin trough levels. Further
studies are needed to reach optimal dosage of vancomycin in
surgical ICU patient.
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Introduction: Obese ICU patients display various disorders likely
to impact drugs pharmacokinetic/pharmacodynamic (PK/PD) pa-
rameters. These phenomena make it hard to predict antibiotics
PK/PD behavior, and thus to choose the appropriate dosing [1,
2]. Our study aims to determine whether the doses of TZP used
to treat obese critically ill patients in ICU allow reaching an ef-
fective concentration, at the early phase of sepsis (24 hours after
initiation).

Methods: A prospective observational study was performed on 12
obese (BMI >30 kg/m?) patients treated with TZP in 5 ICU. TZP max-
imal and minimal concentrations and concentration at 50% of the
time between 2 administrations were determined and compared
with targets of 8 and 4 Minimal Inhibitory Concentration (MIC) of
Pseudomonas aeruginosa. Data such as treatment modalities, se-
quential organ failure assessment score, renal clearance and albumin
were collected.

Results: Zero patient achieved the target of 8 MIC during 50% of the
dosing interval. Four patients achieved the target of 4 MIC. The re-
sults are presented in Table 1. Several patients were treated using
standard dosing or without loading dose. Continuous infusion was
frequent.

Conclusions: TZP doses used in obese ICU patients do not reach tar-
gets to treat infections with resistant bacteria. It may exist room for
improvement in this setting. Considering the risks of underdosing or
toxicity, it seems preferable to use therapeutic drug monitoring to
adapt TZP dosing in this population. Higher SOFA was associated
with correct exposition, but doses used and renal function were dif-
ferent in these patients.

References
1) Roberts JA et al. Lancet Infect Dis. 2014 (6):498-509.
2) Taccone FS et al. Crit Care. 2010;14(4):R126.
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Table 1 (abstract P078). impact of factors likely to influence PK/PD
parameters on target achievement

C<4MIC C>4MIC p
value
Administration  intermittent/extended/ 0/0/8 1/1/2 0333
method continuous
Dosing Standard dose / Adjusted 5/2/1 1/1/2 1
Body Weight /other
Loading dose 4 4 0.208
SOFA at TZP Median [Q1; Q3] 71581 (n=8) 115[814] 0039
initiation (n=4)
SOFA at sepsis  Median [Q1; Q3] 7.5 [59] 12 [11;15]  0.031
peak (n=8) (n=3)
Albumin (g/L) Median [Q1; Q3] 23.7 [206; 21 [184; 0.905
252] (n=6)  33] (n=3)
Renal clearance  Median [Q1; Q3] 452 [39; 13.05 -
(ml/min) 100](n=5) (n=1)
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Introduction: Early administration of effective intravenous antimicro-
bials is recommended for the management of the patients with sep-
sis. Although Meropenem (MEPM) is one of the first-line drugs in
patients with sepsis because of its broad spectrum, the optimal dose
in the critical care settings especially during continuous renal re-
placement therapy (CRRT) has not been established since therapeutic
drug monitoring of MEPM has not been popular.

Methods: Eighteen critically ill patients who received CRRT were en-
rolled in this study. One gram of MEPM was administered over 1
hour, every 12 hours, and blood samples at 1, 2, 6, 9 and 12 hours
after administration were collected on day 1, 2 and 5. All samples
were stored at -80°C until analysis. The measurement of the blood
concentration of MEPM was performed using high performance li-
quid chromatography with ultraviolet detection (HPLC-UV).

Results: The patients were 66.2+15.0 years old, 8 were male, their
mean body weight was 71.7+20.8 kg, and their mean estimated cre-
atinine clearance was 36.2+20.0 mL/min. CRRT was provided at 22.5
+6.0 ml/kg/h. The peak concentration of the first administration of
MEPM was 51.0£14.8 p g/mL. All patients achieved time above mini-
mum inhibitory concentration (TAM)> 50%, if minimum inhibition
concentration (MIC) <4p g/mL. Seventy eight % and 60% of the pa-
tients achieved TAM>50%, if MIC <8u g/mL and <16u g/mL,
respectively.

Conclusions: One gram of MEPM every 12 hours was an appropriate
dose for the patients who received CRRT.
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Introduction: Augmented renal clearance (ARC) is defined as a cre-
atinine clearance (CrCl) greater than 130ml/min/1.73m2. In patients
with ARC, dose escalation may be appropriate to avoid sub-
therapeutic plasma concentration of many drugs. [1]

The East Lancashire Hospital Trust ICU retrospectively analysed ad-
missions for the development of ARC with the aim of characterising
those patients who develop ARC.

Methods: We conducted a single centre retrospective cohort study be-
tween 2014 - 2016. Daily CrCl was recorded. Patients with renal impair-
ment (serum creatinine levels >110mmol/l) or patients that underwent
renal replacement therapy were excluded. The prevalence of ARC was
determined, and multiple logistic regression was used to identify risk
factors for developing ARC.

Results: ARC was observed in 624/1337 (47%) admissions. ARC was
more common in males 56.9% compared to females 35.5% (p<0.001).
ARC was significantly associated with younger age (p<0.001). There
was no threshold phenomenon with age before which ARC was more
likely. ARC was associated with lower APACHE Il scores (p<0.001).
Conclusions: ARC is common in patients admitted to ITU. Our study
is consistent with previous reports that suggest ARC affects between
35%-65% of admissions. [1] ARC in ITU patients can potentially lead
to increased renal clearance of drugs and has been related to sub-
therapeutic levels of antimicrobials, anticoagulants and anti-epileptic
drugs. Research is needed to define the impact of ARC on drug clear-
ance and dosage in ITU.[2]

References
[1] Bilbao-Meseguer |, et al. Clin. Pharmacokinet. 57:1107, 2018
[2] Udy AA, et al. Intensive Care Med;39:2070-2082, 2013
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Introduction: Meningitis is one of the complications of severe traumatic
brain injury, and it is often associated with encephalitis (incidence from
1.3-4.8% to 10-20%). The aim of the investigation was to study the dynam-
ics of the concentration of meropenem in serum and cerebrospinal fluid
(CSF) with intravenous and intrathecal administration of meropenem.
Methods: In eight patients with bacterial meningoencephalitis blood
serum and CSF were studied prior to the administration of merope-
nem and 5-10 min, 1, 2.5 and 5 hrs after it. Antibiotic regimen: 2000
mg of vancomycin (1000 mg BID) and meropenem (2000 mg TID di-
luted in 100 ml of saline IV + 20 mg BID diluted in 5 ml of saline
bolus slowly intrathecally). Meropenem infusion was carried out for
30 minutes, 5 mins after it 5 ml of blood and 1 ml of CSF were sam-
pled. Prior to antibiotics administration blood and CSF were taken for
microbiological examination. To determine the concentration of anti-
biotics iquid chromatography/mass spectrometry was used. The sam-
ples were analyzed on an Agilent 1260 Infinity liquid chromatograph
coupled to a Sciex QTrap 6500 mass detector (Sciex, US).

Results: Microbial growth was not detected in blood samples. Acinetobac-
ter spp. was isolated in CSF (MIC of meropenem <8 mg/ml). Dynamics of
meropenem concentrations: time 0 1.9 mg/ml (significantly lower than MIC
- 8 mg/ml); directly after the infusion concentration of meropenem in-
creased to 55.3 mg/ml and then gradually decreased reaching 54 mg/ml
at 6 hrs. Concentration of meropenem in the CSF in all patients and at all
time points significantly exceeded the MIC for Acinetobacter spp.
Conclusions: Combined (intravenous+intrathecal) administration of
meropenem allows to achieve and maintain a constant concentration
of meropenem in CSF, significantly exceeding the MIC of the
antibiotic.
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Introduction: Inadequate empiric therapy for Hospital Acquired Pneu-
monia (HAP) and Ventilator Associated Pneumonia (VAP) is associated
with increased morbidity and mortality. Carbapenems are an attractive
choice for empiric therapy but there are concerns about overuse and
development of resistance. To better understand the benefits and risks
of using carbapenems in empiric treatment regimens for HAP and VAP,
we conducted a systematic review and meta-analysis.

Methods: This review was conducted according to PRISMA guidelines
and was registered (CRD42018093602). We included randomized
controlled trials comparing carbapenem versus non-carbapenem reg-
imens. Data were abstracted in duplicate. The primary outcome was
all-cause mortality. Secondary outcomes included mortality by pro-
portion of VAP and overall clinical response. We determined risk ra-
tios (RR) for each outcome using a random-effects model.

Results: Of 14,369 unique references, 20 trials enrolling a total of
5534 patients were included. For the primary outcome of mortality,
carbapenem use had a RR of 0.84 (95% Cl 0.74 - 0.96, p = 0.01) (Fig-
ure 1). When stratified by proportion of VAP (<33%, 33-66%, >66%)
RRs for mortality were 0.95 (0.77 - 1.17, p = 0.66), 0.78 (0.57 - 1.07, p
= .13), and 0.81 (0.66 - 0.99, p = 0.04), respectively (not shown).
Overall clinical response had a RR of 1.04 (0.99 - 1.09, p = 0.12) (Fig-
ure 2). Significant statistical heterogeneity was not found.
Conclusions: Carbapenem use for the treatment of HAP and VAP
may be associated with a mortality benefit, particularly in popula-
tions with a high prevalence of VAP. However, there were no differ-
ences in clinical response rates. Limitations of available data include
short-term patient follow up, high levels of potential bias, and
heterogenous definitions of clinical response. Additional high-quality
studies are needed to determine when the inclusion of carbapenems
in empiric regimens is warranted.
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Impact of piperacillin/ tazobactam versus amoxicillin/ clavulanate
as empirical treatment for Klebsiella pneumoniae bacteremia: a
propensity score matched analysis

CY Chan, HP Shum, WW Yan, MY Man

Pamela Youde Nethersole Eastern Hospital, ICU, Chai Wan, Hong Kong
Critical Care 2019, 23(Suppl 2):P083

Introduction: Klebsiella pneumoniae (KP) bacteraemia is associated
with high short-term mortality. As Extended-spectrum f-lactamases
(ESBL) producing KP is less common in our locality, either Piperacil-
lin/ Tazobactam (PIP-TAZO) or Amoxicillin/ Clavulanate (AMC) was
commonly given as empirical treatment. However, whether PIP-TAZO
could achieve a better clinical outcome as compared with AMC is
not clear.

Methods: Adults admitted into a regional hospital in Hong Kong with
KP bacteraemia from January 2009 to June 2017 were retrospectively
reviewed. Demographics, antibiotics, microbiology and outcomes
were identified and analyzed. Isolates resistant to either PIP-TAZO or
AMC were excluded. Cox regression analysis and propensity score
matching methods were used to determine predictors for 30-day
mortality.

Results: A total of 322 patients with KP bacteremia were identi-
fied. Forty-nine patients (15.2%) required critical care and 56
(17.4%) died within 30 days of hospital admission (Table 1).
Among all patients, 82 (25.5%) received PIP-TAZO while 240
(74.5%) received AMC. The unadjusted 30-day mortality was
higher in PIP-TAZO group (25.6%) as compared with AMC group
(14.6%) but patients in PIP-TAZO group were sicker. Propensity
score matching yielded 61 matched pairs (122 patients). Their
demographic and disease severity were well balanced (Table 2).
No significant difference in 30-day mortality was noted between
the matched cohorts (Fig 1). Cox regression analysis identified
only respiratory tract and gastrointestinal tract infection as inde-
pendent predictors for 30-day mortality while the use of PIP-
TAZO was insignificant.

Conclusions: With the help of propensity score matching analysis,
the apparently higher 30-day mortality among KP bacteremic pa-
tients received PIP-TAZO could be explained by their higher dis-
ease severity. This implies that the choice of empirical antibiotic,
is affected by disease severity, and does not affect 30-day
mortality.

Table 1 (abstract P083). Clinical characteristics and outcome
parameters of all recruited patients

Parameters Total Pip-Tazo Augmentin p-
(N=322) (N=82) (N=240) value

Septic shock 59 (183%) 29 (354%) 30 (12.5%) <0.001

Total SOFA score 3 (1-5) 4 (2-6) 2 (1-4) <0.001

(IQR)

ICU care 49 (15.2%) 26 (31.7%) 23 (9.6%) <0.001

30-day mortality 56 (17.4%) 21 (25.6%) 35 (14.6%) 0023

Table 2 (abstract P083). Clinical characteristics and outcome
parameters of matched cohort

Parameters Total Pip-Tazo Augmentin p-
(N=122) (N=61) (N=61) value

Septic shock 35 (28.7%) 16 (26.2%) 19 (31.1%) 0.689

Total SOFA score 4 (2-4) 4 (2-6) 4(2-7) 0.601

(IQR)

ICU care 27 (22.1%) 13 (21.3%) 14 (23.0%) 1.000

30-day mortality 30 (24.6%) 17 (27.9%) 13 (21.3%) 0529

Augmentin

Pip-Tazo

Cumulative Survival

Log-rank test p=0.402

o 10 20 30

Days from positive bacterial culture

Fig. 1 (abstract P083). Kaplan-Meier Survival Plot showing

L probability of survival between two patient groups (matched cohort)
/
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Ceftolozane-tazobactam in vitro activity in Pseudomonas
aeruginosa and enterobacterales isolates recovered in intensive
care units in Portugal. STEP study
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Introduction: Ceftolozane-tazobactam (C/T) is approved for compli-
cated urinary tract infections (cUTIs), including pyelonephritis, and in
combination with metronidazole for complicated intra-abdominal in-
fections (clAls). The aim of the STEP study was to assess the in-vitro
activity of C/T against clinical isolates prospectively collected from
patients with cUTI, clAls and lower respiratory tract infections (LRTI)
admitted ICUs in Portugal.

Methods: 396 Pseudomonas aeruginosa and 427 Enterobacterales
isolates collected in 11 Portuguese hospitals (June 2017-July 2018)
from patients with cUTIs, clAls and LRTI admitted at ICUs were in-
cluded. Antimicrobial susceptibility was evaluated by standard 1SO-
broth microdilution for C/T and 16 other antimicrobials and inter-
preted using EUCAST guidelines.

Results: Isolates were recovered from cUTI (22.7%), clAl (20.2%) and
LRTI (57.1%). Activity of C/T and comparators by resistance phenotypes
and source of infection in P. aeruginosa is shown in Table 1. The agents
more active in P. aeruginosa were tobramycin, amikacin and C/T (88.9/
88.9/86.4% susceptible, respectively). Activity of C/T in major species of
Enterobacterales is shown in Table 2. The agents more active in E. coli
were meropenem, colistin and ertapenem (98.3/98.3/98.3% suscep-
tible), while in Klebsiella spp. were colistin, amikacin and meropenem
(91.7/91.6/84.9% susceptible). Activity of C/T against ESBL-E. coli and
-Klebsiella spp. was 76.3/21.3% susceptible. As expected, C/T had scarce
activity against carbapenemase-phenotype.
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Conclusions: C/T exhibited good overall activity against E. coli, al-
though it might be affected in other Enterobacterales by local epi-
demiology, particularly due to carbapenemase producers. It was one
of the most potent agents against P. aeruginosa, in which the activity
was maintained regardless of the resistant phenotype. These results
reinforce that C/T represents a therapeutic option in ICU patients
with cUTIs, clAls and LRTI.

Table 1 (abstract P084). Activity of ceftolozane-tazobactam and
comparators by resistance phenotypes in P. aeruginosa

T PTZ CAZ MER
All P. aeruginosa (396) 86.4 64.1 57.8 755
"MDR (87) 86.2 51.7 414 793
XDR (92) 543 6.5 8.7 19.6
clAI-P. aeruginosa (80) 87.5 76.3 575 725
LTRI-P. aeruginosa (226) 87.6 59.7 553 75.7
cUTI-P. aeruginosa (90) 822 64.4 64.4 778

"MDR: Multi-drug resistant isolates; 2XDR: extremely drug resistant isolates;
3Ceftolozane-tazobactam (C/T), PTZ (Piperacillin-tazobactam), CAZ
(Ceftazidime), MER (Meropenem)

Table 2 (abstract P084). Antimicromial activity of ceftolozane-
tazobactam broken down by species and source of infection

C/T Susceptibility (%)

Al LTRI UTI
Enterobacterales (427) 69.7 516 732
E. coli (177) 94.4 64.7 935
Klebsiella spp. (132) 382 472 516
Enterobacter spp. (56) 61.1 56.5 26.7
Proteus spp. (25) 80.0 50.0 50.0
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A high C-reactive protein/procalcitonin ratio predicts Mycoplasma
pneumoniae infection
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Introduction: Differentiating Mycoplasma pneumoniae (MP) from
Streptococcus pneumoniae (SP) and viral etiologies of community-
acquired pneumonia (CAP) has important implications regarding em-
piric antibiotic therapy. We investigated parameters upon hospital
admission to predict MP infection.

Methods: All patients hospitalized in a tertiary care hospital
2013 - 2017 for CAP with confirmed etiology were analyzed
using logistic regression analyses and area under the receiver
operator characteristics curves for associations between demo-
graphic, clinical and laboratory features and the causative
pathogen.

Results: We analyzed 568 patients with CAP, including 47 (8%) MP;
152 (27%) with SP and 369 (65%) with influenza or other viruses.
Comparing MP and SP, younger age (OR 0.56 per 10 years, 95% Cl
0.42-0.73), lower neutrophil/lymphocyte ratio (OR 0.9, 0.82-0.99) and
elevated CRP/PCT ratio (OR 15.04 (5.23-43.26) for a 400mg/g cut-off)
independently predicted MP. With a ROC AUC of 0.91 (0.80 for the
>400mg/g cutoff), the CRP/PCT ratio was the strongest predictor of
MP versus SP. The CRP/PCT ratio also provided good discrimination
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between MP and viral infections (AUC 0.83; OR 5.55 for the >400mg/
g cutoff, 2.26-13.64).

Conclusions: In patients hospitalized with CAP, a high admission
CRP/PCT ratio predicts Mycoplasma pneumoniae infection and may
improve empiric management.

P086

Probiotics for the prevention of VAP and ICU-acquired infections in
multi-trauma patients: a preliminary study

G Tsaousi, G Stavrou, Z Aidoni, K Fotiadis, K Kotzampassi

Department of Surgery, Aristotle University of Thessaloniki, Thessaloniki,
Greece
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Introduction: The prophylactic use of probiotics has emerged as a
promising alternative to current strategies viewing to control nosoco-
mial infections in a critically-ill setting. However, their beneficial role
in VAP prevention remains inconclusive. Our aim was to delineate
the efficacy of probiotics for both VAP prophylaxis and restriction of
ICU-acquired infections in multi-trauma patients.

Methods: Randomized, placebo-controlled study enrolling 58 multi-
trauma patients, requiring mechanical ventilation for >10 days. Par-
ticipants were randomly assigned to receive either probiotic (n=28)
or placebo (n=30) treatment. A four-probiotic formula was applied
and each patient received two capsules per day from Day1 to Day15
post ICU admission. The content of one capsule was given as an
aqueous suspension by nasogastric tube, while the other one was
spread to the oropharynx after being mixed up with water-based lu-
bricant. The follow-up period was 30 days, while ICU stay and mortal-
ity were also assessed.

Results: The use of probiotics reduced notably the incidence of VAP
[32.1% vs 53.3%; p=0.001; RR placebo=3 (95%Cl 1.6-5.4)], central ven-
ous line infection [21.4% vs 40%; p=0.031; RR placebo=4 (95%CI 2-
7.9)], trauma-related infection [10.7% vs 26.6%; p=0.014; RR pla-
cebo=5.4 (95%Cl 2.4-11.9)] or sepsis [14.3% vs 30%; p=0.005; RR pla-
cebo=5.2 (95%Cl 2.3-11.4)] compared to placebo. Furthermore, fewer
patients in probiotics group presented an ICU stay > 30 days [7.1%
vs 40%; p=0.002; RR placebo=2.8 (95%Cl 1.7-4.1)], while no difference
in 30-day mortality rate was identified between groups (10.7% pro-
biotics vs 6.7% placebo).

Conclusions: The prophylactic administration of probiotics exerted a
positive effect on the incidence of VAP or other ICU- acquired infec-
tions and ICU stay in a critically-ill subpopulation being notorious for
its high susceptibility to infections, namely multi-trauma patients.
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Use of a C-reactive protein-based protocol to guide the duration
of antibiotic therapy in critically ill patients: a randomized
controlled trial
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Introduction: The rational use of antibiotics is one of the main
strategies to limit the development of bacterial resistance. In this
study we aimed to evaluate the effectiveness of a C reactive pro-
tein (CRP) based protocol in reducing antibiotic treatment time in
critically ill patients.

Methods: An open randomized clinical trial was conducted in two
adult intensive care units of a university hospital in Brazil (Clini-
calTrials.gov: NCT02987790). Patients were randomly allocated to:
i) intervention - duration of antibiotic therapy guided by CRP
levels, and ii) control - duration of therapy based on best
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evidences for rational use of antibiotics. In the CRP group, anti-
biotic suspension was recommended after five full days of anti-
biotic therapy when CRP levels had fell > 50% of peak value (if
peak > 100mg/L) or after three full days of antibiotic therapy
when absolute values had reached values < 35mg/L (if peak
<100mg/L). The primary outcome was days of antibiotic therapy
in the index infection episode.

Results: 130 patients were included: 64 in the CRP group and 66
in the control group. The median (Q1-Q3) age was 61 (51-68)
years, with SAPS 3 of 59 (50-70), without difference between
groups. In the intention to treat analysis, the median (Q1-Q3)
duration of antibiotic therapy for the index infection episode
was 7.0 (5.0-8.8) days in the CRP group and 7.0 (7.0-11.3) days
in the control group (p=0.011). In the cumulative suspension
curve of antibiotics, a significant difference in the exposure
time between the two groups was identified, with less exposure
in the CRP group (p=0.007). In the pre-specified per protocol
analysis, with 59 patients allocated in each group, the median
duration of antibiotics was 6.0 (5.0-8.0) days in the CRP group
and 7.0 (7.0- 10.0) days in the control group (p=0.011). Mortality
and relapse rates were similar between groups.

Conclusions: Daily levels of CRP may aid in reducing the time of anti-
biotic therapy in critically ill patients, even in a scenario of judicious
use of these drugs.
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Hemophagocytic lymphohistiocytosis in the University Hospital of
Infectious Diseases Cluj Napoca

L Herbel', D Miclaus', A Dicea', A Muntean', L Urian?, L Damian®, D
Dima? M Lupse”

1Umversity Hospital of Infectious Deseases, ICU, Cluj Napoca, Romania;
Oncology Institute, Hematology, Cluj Napoca, Romania; *University of
Medecine and Pharmacy, Rhumatology, Cluj Napoca, Romania;
“University of Medecine and Pharmacy, ICU, Cluj Napoca, Romania
Critical Care 2019, 23(Suppl 2):P088

Introduction: The Macrophage Activation Syndrome (MAS) or
hemophagocytic lymphohistiocytosis(HLH) is a life threatening
complication characterized by pancytopenia, liver failure, coagu-
lopathy and neurologic symptoms and is thought to be caused
by the activation and uncontrolled proliferation of T lympho-
cytes and well differentiated macrophages, leading to wide-
spread hemophagocytosis and cytokine overproduction [1,2].The
etiology is unknown, but is considered to have an infectious
trigger.The aim of our study is to evaluate the impact of HLH in
our 9 beds infectious diseases ICU, during 83 months period
(2012-2018).

Methods: A retrospective study based on electronic databases,
including all patients admitted in our ICU, that have matched at
least 5 out of 8 criteria for HLH diagnosis (1):fever; hepato-
splenomegaly; >2 cytopenia (Hb <9 g/dl, PLT</dl, PMN -N<1000/mmc);
hypertriglyceridemia>265mg/dl, fibrinogen<150mg/dl; hemophagocy-
tosis- bone marrow, spleen, and/or lymphnodes; NK activity reduced/
absent; ferritin level>500Ul/L; CD 25>2400. We have evaluated
the etiology established with cultures, serology, and molecular
methods, treatment with corticosteroids, IV immunoglobuline,
cyclosporine, etoposide and outcome (2).

Results: 2112 patients were admitted to ICU, 15 patients(0.71%)
met the criteria for HLH. The average length of stay in ICU was
15 days; 6 patients died (40%) without relation with the followed
treatment.

Conclusions: HLH is not a rare condition in infectious diseases ICU.
The etiology is more frequent established compared with literature
data. Treatment (corticosteroids, immunoglobuline, cyclosporine, eto-
poside) is not associated with increased survival
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Introduction: Irreversible hemorrhagic shock (IHS), a critical
condition associated with significant blood loss and poor re-
sponse to fluid resuscitation, can induce multiple organ fail-
ures and rapid death [1]. Determining the patients who are
likely to develop IHS in surgeries could greatly help pre-
operative assessment of patient outcomes and allocation of
clinical resources.

Methods: machine learning model of IHS is developed and
validated via porcine induced bleed experiment. 36 healthy se-
dated Yorkshire pigs first had one 20mL rapid blood draw dur-
ing a stable period, and then were bled at 20mL/min to mean
arterial pressure (MAP) of 30 mmHg. 10 subjects had IHS de-
fined as MAP<20mmHg. Arterial, central venous and airway
pressures collected at 250 Hz during the blood draw [Fig 1]
were used to extract characteristic sequential patterns using
Graphs of Temporal Constraints (GTC) methodology [2], and a
decision forest (DF) model was trained on these patterns to
determine subjects at high risk of impending IHS.

Results: In a leave-one-subject-out cross-validation, our method
confidently identifies 30% (95% Cl [15.6%, 44.4%)]) of the subjects
who are likely to experience IHS when subject to substantial
bleeding, while only giving on average 1 false alarm in 10,000
such predictions. This method outperforms logistic regression and
random forest models trained on statistically featurized data [Tab
1, Fig 2].

Conclusions: Our results suggest that by leveraging sequential
patterns in hemodynamic waveform data observed in pre-
operative blood draws, it is possible to predict who are prone to
develop IHS resulting from blood loss in the course of surgery.
Future work includes validating the proposed method on data
collected from human subjects, and developing a clinically useful
screening tool with our investigations.

Work partially funded by NIH GM117622.
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Table 1 (abstract P089). Comparison of model performances with 95%
confidence intervals in square brackets

Model TPR at low FPR TNR at low FNR AUC
(0.0001) (0.0001)

Logistic 0.1 [0, 0.201] 0462 [0.307, 0.616] 0.819 [0.696,

regression 0.943]

Random forest 0 [0, 0.048] 0.231 [0.097, 0.364] 0519 [0.364,
0.674]

GTC-DF 0.3 [0.156, 0.444] 0423 [0.269, 0.577] 0.810 [0.684,
0.935]
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Fig. 1 (abstract P089). An example 5-second segment of three

hemodynamic variables used in our models (Arterial Pressure (ART), Central
Venous Pressure (CVP), Airway Pressure (AIR)) extracted from one subject
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Fig. 2 (abstract P089). ROC curves of logistic regression (orange),
random forest (green) and GTC-DF (blue). False Positive Rates (FPR)
and False Negative Rates (FNR) in (b) and (c) are logarithmically
scaled to emphasize performance at clinically relevant low FPR and
FNR settings, respectively. FPR and TPR corresponding to 50%
sensitivity threshold for each model is marked with a red dot
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Introduction: The H,S and oxytocin(Oxy) systems are reported
to interact with one another [1]. H,S plays a major role in the
hypothalamic control of Oxy release during hemorrhage [2].
There is scarce information about Oxy receptor(OxyR) expres-
sion in the brain in general and what is there is ambivalent.
OxyR has been immunohistochemically(IHC) detected in the
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human hypothalamus but not in the hippocampus, in contrast
to rodents [3], which underscores the need for additional
characterization in relevant animal models. Thus the aim of
this study is to map the expression of the Oxy and H,S sys-
tems in the porcine brain in a clinically relevant model of
hemorrhagic shock (HS).

Methods: Anesthesized atherosclerotic pigs (n=9) underwent
3h of HS (MAP 40+/-5mmHgqg) [4], followed by 72h resuscita-
tion. IHC detection of Oxy, OxyR, the H2S producing enzymes
cystathionine-y -lyase (CSE) and cystathionine-f -syntha-
se(CBS) was performed on formalin fixed brain paraffin
sections.

Results: Oxy, OxyR, CSE and CBS were localized in the porcine
brain. Proteins were differentially expressed in the hypothalamus
(Fig 2), parietal cortex and cerebellum (Fig 1). Cell types posi-
tively identified were: magnocellular neurons of the hypothal-
amus, cerebellar Purkinje cells and granular neurons, and
hippocampal pyramidal and granular neurons of the dentate
fascia. Arteries and microvasculature were also positive for OxyR
and CSE.

Conclusions: Our results confirm the presence of Oxy and OxyR
in the hypothalamus similarly to the human brain. Novel find-
ings were: OxyR in the cerebellum and CSE expression in the
hypothalamus and cerebellum. The coexpression of OxyR and
CSE may link and help better understand neurochemical sys-
tems and physiological coping in hemorrhagic shock. Funding:
CRC1149
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Introduction: Septic shock is one of the main causes of intensive
care unit (ICU) admission, leading to mortality up to 50% of patients.
Acute kidney injury (AKI) frequently occurs and is associated to great
morbidity and mortality. Hemodynamic optimization may reduce the
incidence of AKI, but the use of vasopressors to increase mean arter-
ial pressure (MAP) could have deleterious effect on renal perfusion.
We aimed at investigating the effect of MAP and norepinephrine
(NE) on the incidence of AKI in septic shock patients

Methods: Retrospective study based on prospectively collected data
on digital medical records (Digistat) at our ICU. Adult patients with a
diagnosis of septic shock surviving at least 48 hours between 01/
2010 and 01/2015 were included. We collected data on
hemodynamic parameters, doses of vasoactive/inotropic drugs
hourly in the first 48h and clinical scores. Hemodynamic data were
analyzed individually as well as in their average, maximum and mini-
mum value and the AUCs were calculated.Patients were categorized
on the basis of NE dose (NE<0.5,0.5<NE<1,NE>1 mcg/kg/min). AKI
was defined according to KDIGO guidelines.

Results: 220 patients were included. Among these, 131 (59.5%) died
at day 60 and 134 (60.9%) developed AKI. Average MAP was lower in
patients who developed AKI (79 vs 83 mmHg, p= .005), even after
adjustment for the average dose of NE (mean difference 2.3 mmHg
[95% Cl 0.3-4.4]; p= .026). Conversely, different NE doses were not as-
sociated to a significant difference in the occurrence of AKI, while
MAP was significantly lower at higher doses of NE (83 vs 82 vs 77
mmHg, p< .001). The average MAP had a low predictive value on the
occurrence of AKI, but was significantly related to an increased risk
of AKI even after adjustment for other variables (OR 0.96, 95% Cl
0.93-0.99)

Conclusions: Average MAP in the first 48 hours in septic shock pa-
tients is significantly related to the occurrence of AKI, regardless of
the average dose of norepinephrine administrated
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Introduction: In patients with distributive shock, increasing mean ar-
terial pressure (MAP) to a target of >65 mmHg can improve tissue
perfusion. Patients unable to achieve the target MAP of >65 mmHg
despite adequate fluid resuscitation as well as catecholamines and
vasopressin standard care (SC), may benefit from the non-
catecholamine vasopressor angiotensin Il to increase MAP. This post-
hoc analysis examined whether patients from the ATHOS-3 study
with a baseline (BL) MAP <65 mmHg and treated with SC plus either
angiotensin Il (Ang ) or placebo achieved a MAP of >65 mmHg for 3
consecutive hours, without increasing the dose of SC therapy.
Methods: Patients were assigned in a 1:1 ratio to receive Ang Il or
placebo, plus SC. Randomization was stratified according to MAP
(<65 or >65 mmHg) at screening. In patients with BL MAP <65
mmHg, we evaluated whether patients achieved a MAP of >65
mmHg for the first 3 hours after initiation (MAP measurements taken
at hours 1, 2, and 3), without an increase in the dose of SC.

Results: Among 321 treated patients, 102 had BL MAP <65 mmHg
(Ang I, 52; placebo, 50). Median BL MAP (IQR) was 61 (57-63)
and 62 (59-64) mmHg for placebo and Ang Il groups, respect-
ively. Patients with BL MAP <65 mmHg who were treated with
Ang Il were more likely to achieve MAP >65 mmHg for 3 con-
secutive hours after initiation without an increase in SC dose
(67%, 95%Cl 53-80), compared with placebo-treated patients
(24%, 95%Cl 13-38, OR=6.52, p<0.0001).

Conclusions: In this post-hoc analysis of patients with BL MAP
<65 mmHg, patients receiving Ang Il plus SC were significantly
more likely to achieve a MAP >65 mmHg for the first 3 consecu-
tive hours after initiation than patients receiving SC only. This
suggests that administering Ang Il may help patients with
catecholamine-resistant distributive shock to achieve the consen-
sus standard target MAP.
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Norepinephrine synergistically increases the efficacy of volume
expansion on venous return in septic shock
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Introduction: Through reduction in venous capacitance, norepineph-
rine (NE) increases the mean systemic pressure (Psm) and increases
cardiac preload. This effect may be added to the ones of fluids when
both are administered in septic shock. Nevertheless, it could be
imagined that NE potentiates in a synergetic way the efficacy of vol-
ume expansion on venous return by reducing venous capacitance,
reducing the distribution volume of fluids and enhancing the in-
duced increase in stressed blood volume. The purpose of this study
was to test if the increase in Psm induced by a preload challenge
were enhanced by NE.

Methods: This prospective study had included 30 septic shock adults.
To reversibly reproduce a volume expansion and preload increase at
different doses of NE, we mimicked fluid infusion through a passive
leg raising (PLR). In patients in which the decrease of NE was
planned, we estimated Psm (using respiratory occlusions) at baseline
and during a PLR test (PLRygn). The dose of NE was then decreased
and Psm was estimated again before and during a second PLR
(PLRLow)-
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Results: NE dose decreased from 0.32[0.18-0.62] to 0.26[0.13-0.50] p
g/kg/min (p<0.001). The increase in Psm induced by PLRyg, (A Psm)
at the highest dose of NE was significantly greater than the A Psm
induced by PLR ., (35[20-43]% vs 14[8.8-20]%, p<0.001). The in-
crease in cardiac index induced by PLR.,, was significantly greater
than that induced by PLRyg, (p<0.001). A PsmHigh - A PsmLow was
moderately correlated with the diastolic arterial pressure at Baseline-
High (p=0.03, r=0.41) and with the NE-induced change in mean arter-
ial pressure (p=0.004, r=0.57).

Conclusions: NE enhances the increase in Psm induced by a PLR,
which mimics a fluid infusion. This suggests that it may potentiate
the effects of fluid in a synergetic way in septic shock patients. This
may decrease the amount of administered fluids and contribute to
decrease the cumulative fluid balance.
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Introduction: Arginine vasopressin (AVP) can be used in addition to
norepinephrine (NE) for NE-resistant septic shock. However, a sub-
group who will response to AVP is unknown. The purpose of this
study was to determine factors which could predict the response to
AVP in patients with NE-resistant hypotension.

Methods: This was a single-center, retrospective analysis of pa-
tients who administered AVP for NE-resistant hypotension in our
intensive care units (ICUs). Eligible patients were adult patients
who administered AVP in addition to NE due to hypotension
(mean arterial pressure (MAP) < 65) in our ICUs between August
2014 and December 2017. We divided all patients into two
groups by response to AVP; responders and non-responders. The
responders were defined as an increase of MAP > 10 mmHg at
1h after AVP initiation. We conducted univariate and multivariate
logistic regression analysis to evaluate the effect of variables on
AVP response.

Results: A total of 163 patients were included; 107 responders
(66%), 56 non-responders (34%). There was no significant differ-
ence for MAP at the time of AVP initiation (51 vs 52 mmHg; p =
0.40), initiation dose of AVP (0.028 vs 0.031 U/min; p = 0.67), and
dose of NE at the time of AVP initiation (0.18 vs 0.18 p g/kg/min;
p = 0.95). MAP at 1h after AVP initiation was significantly higher
in responders than non-responders (74 vs 55 mmHg; p < 0.01).
Responders were older (69 vs 66; p = 0.02) and had lower heart
rate (HR) (99 vs. 108; p = 0.01) and lactate (3.2 vs. 4.8 mmol/L;
p = 0.02) at the time of AVP initiation. The multivariate logistic
analysis revealed that HR < 103 (OR 2.56, 95% Cl 1.29-5.10, p < 0.01),
lactate < 3 (OR 3.11, 95% Cl 1.56-6.19, p < 0.01) and age > 63 (OR 2.16,
95% Cl 1.05-4.45, p = 0.04) were significantly associated with the
response to AVP.

Conclusions: HR, lactate levels and age before AVP initiation can pre-
dict the response to AVP in ICU patients with NE-resistant hypotension.

P095

The maximum norepinephrine dosage of initial 24 hours predicts
early death in septic shock

D Kasugai', A Hirakawa?®, N Jinguji®, K Uenishi®

"Nagoya university Gtaduate School of Medicine, Department of
Emergency and Critical Care, Nagoya, Aichi, Japan; *Fujita Health
University, Department of Disaster and Traumatology, Fujita Health
University, Toyoake, Japan; 3Fujita Health University Hospital, Department
of Emergency and General Internal Medicine, Fujita Health University
Hospital, Toyoake, Japan

Critical Care 2019, 23(Suppl 2):P095

Page 41 of 212

Introduction: The mortality of septic shock refractory to norepin-
ephrine remains high. To improve the management of this sub-
group, the knowledge of early indicator is needed. We
hypothesize that maximum norepinephrine dosage on the initial
day of treatment is useful to predict early death in septic
shock.

Methods: In this retrospective single-center observational study,
septic shock patients admitted to the emergency intensive care
unit (ICU) of an academic medical center between April 2011 and
March 2017 were included. Cardiac arrest before ICU admission
and those with do-not-resuscitate orders before admission were
excluded. The maximum dosage of norepinephrine initial 24
hours of ICU admission (MD24) was used to assess 7-day
mortality.

Results: One-hundred-fifty-two patients were included in this
study. Median SOFA score was 11 (9-13), and median MD 24 was
0.24 (0.16-0.38) mcg/kg/min. Vasopressin and steroid were admin-
istered in 58 (38 %) and 67 (44 %) cases. Nineteen patients (13
%) died within a week. Non-survivors had higher MD24, higher
SOFA score, and higher rate of vasopressin use. The higher MD24
predicted 7-day mortality (area under curve 0.797, threshold 0.60
mcg/kg/min, sensitivity 50 %, specificity 91%). After adjustment
of inverse probability of treatment weighing method using pro-
pensity scoring, MD24 higher than 0.6 mcg/kg/min was inde-
pendently associated with 7-day mortality (OR: 9.96, 95 %Cl: 2.56-
38.8, p < 0.001).

Conclusions: The maximum dosage of norepinephrine higher than
0.6 mcg/kg/min initial 24 hours was significantly associated with 7-
day mortality in septic shock, and may be useful in the selection of
higher severity subgroup.
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pulmonary haemodynamics in patients with septic shock - a strain
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Introduction: Septic shock is characterized by myocardial depres-
sion and severe vasoplegia. Right ventricle performance could be
impaired in sepsis. The effects of norepinephrine on RV perform-
ance and afterload in septic shock are not immediately evident.
The aim of the present study was to investigate the effects of
norepinephrine on RV systolic function, RV afterload and pulmon-
ary haemodynamics.

Methods: Eleven, volume-resuscitated and mechanically ventilated
patients with norepinephrine-dependent septic shock were included.
Infusion of norepinephrine was randomly and sequentially titrated to
target mean arterial pressures (MAP) of 60, 75 and 90 mmHg. At each
target MAP, strain- and conventional echocardiographic were per-
formed. The pulmonary haemodynamic variables were measured by
using a pulmonary artery thermodilution catheter. The RV afterload
was assessed by calculating the effective pulmonary arterial elas-
tance (Epa) and pulmonary vascular resistance index (PVRI).

Results: The norepinephrine-induced elevation of MAP increased
central venous pressure (38%, p<0.001), stroke volume index (7%,
p<001), mean pulmonary artery pressure (19%, p<0.001) and RV
stroke work (20%, p=0.045), while neither pulmonary vascular resist-
ance index nor Epa was affected. Increasing doses of norepinephrine
improved RV free wall strain from -19% to -25% (32%, p=0.003), tri-
cuspid annular plane systolic excursion (22%, p=0.010) and tricuspid
annular systolic velocity (17%, p=0.029). There was a trend for an in-
crease in cardiac index assessed by both thermodilution (p=0.079)
and echocardiography (p=0.054).

Conclusions: The RV function was improved by increasing doses of
norepinephrine, as assessed both by strain- and conventional echo-
cardiography. This is explained by an increase of RV preload. Pulmon-
ary vascular resistance is not affected by increased doses of
norepinephrine.
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Introduction: The potential role of peripheral perfusion as a tar-
get for fluid resuscitation (FR) in septic shock is unknown. We
aimed to determine if capillary refill time-targeted FR (CRT) is
superior to a lactate-targeted fluid resuscitation (L) regarding
fluid balances and evolution of tissue-perfusion variables.
Methods: Clinical RCT in 2 ICUs (sample size of 46 pts). Fluid
responsive septic shock patients were randomized into 2
groups with FR aimed at normalizing CRT or at normalizing or
decreasing lactate at rates >20%/ 2h during a 6h period.
Hemodynamic and perfusion variables were assessed at 2, 6
and 24h, as well as SOFA scores and fluid balances up to 72h.
Tissue perfusion variables were assessed in parallel (NIRS, sub-
lingual microcirculation, LiMON, lactate/pyruvate and central
venous-arterial pCO2 to arteriovenous 02 content difference
ratio)

Results: Eighteen patients (mean age 66 [42,74], APACHE Il 23
[14,30], SOFA 10 [7,12] have been included until now (8 in L
group and 10 in CRT group). Baseline lactate was 3.6 [3.1,5.0] vs
3.8 [3.0, 4.71 mmol/l; and CRT was 4.5 [2.5, 6.5] vs 4.5 [3.0, 6.0]
secs, in L and CRT groups, respectively. No differences between
groups were observed in macrohemodynamics at baseline. Re-
suscitation fluids at 6h were not different 1.00 [0.50,4.25] vs
1.13 [0.25,2.00] liters in L and CRT groups, respectively, with a
trend to less positive 24h fluid balance in CRT group 3.25
[0.55,4.65] vs 2.25 [0.81,4.58] liters. StO2 and ICG/PDR were not
different. The results of some perfusion related parameters are
shown in Table 1.

Conclusions: This preliminary results suggest that using CRT as a tar-
get for FR in septic shock appears to be feasible, and not associated
with impairment of tissue perfusion-related parameters as compared
to lactate-targeted FR.

Grant FONDECYT Chile 1170043

Table 1 (abstract P097). Hemodynamics and Tissue perfusion variables

Groups Baseline 6 hours

L/P ratio L 10.6 [6.4,20.9] 114 [80,12.7]
CRT 11.2 [9.3,14.5] 151 [120,25.2]

Cv-aC02/Da-vO2 L 1.1 [0.74.0] 0.8 [[0.8,1.5]
CRT 04 [0.2,041* 0.7 [02,1.1]

MEFI L 2.75[2.25,3.00] 2.75[2.75,3.00]
CRT 1.63 [0.94,2.50] 250 [0.88,2.63]*

P098

Efficacy comparison of angiotensin Il and vasopressin in a
norepinephrine-resistant hypotension pig model

S Li', J Wilkie!, H Jin', D Merrill>, M Frierson', L Johnson', D Zhou', R
Marsden', S Chen', A Seacat’, L Chawla', G Tidmarsh', J Rolke'

"La Jolla Pharmaceutical Company, San Diego, United States; ’Da Vinci
Biomedical Research Products, Inc, South Lancaster, United States
Critical Care 2019, 23(Suppl 2):P098

Page 42 of 212

Introduction: Shock patients often become resistant to catechol-
amines which often require the addition of a non-catecholamine
vasopressor. Preclinical studies suggest that in the presence of a-
adrenoceptor antagonism, the renin-angiotensin aldosterone system
exerts the major vasopressor influence. We sought to determine the
effects of Angll or Lypressin (LYP [porcine vasopressin]) on blood
pressure in a norepinephrine (NE)-resistant hypotension pig model.
Methods: Phentolamine (PHN), a reversible a-blocker that antago-
nizes the vasoconstriction by NE, was continuously infused to induce
hypotension. After NE-resistant hypotension was established, LYP or
Angll was then co-infused with PHN. Mean arterial pressure (MAP)
and heart rate were continuously recorded (Fig. 1).

Results: As shown in Fig. 2, PHN reduced MAP to 75.3+9.2% from
the baseline (100+13.8%) and blunted the MAP increase induced by
0.2pg/kg/min NE from 193+14.4% to 130.2+15.4%. Additional 0.3pg/
kg/min NE didn't further increase MAP (130+17.6%), indicating a
steady state of NE resistance. Angll at 80 (1x highest label dose), 160
(2x) and 320 (4x) ng/kg/min all significantly increased the MAP over
baseline (143.6+18.3, 158.3+13.5 and 168.5+14.4%, respectively) in a
dose-dependent fashion. Prior to PHN infusion, a 2.1-unit bolus of
LYP was administered which confirmed an increase in MAP. After
PHN infusion, LYP was administered at 0.07 (1x highest label dose),
0.21 (3x), 0.7 (10x) and 2.1 (30x) U/min resulting in no increase over
baseline MAP (76.9+14.7, 85.4+13.9, 98.8+14.1 and 93+9.7%,
respectively).

Conclusions: In a background of a-adrenoceptor blockade, at clinic-
ally comparable doses, the vasopressor effect of Ang Il was main-
tained while those of NE and LYP were attenuated. These data
suggest that the blood pressure effect of vasopressin-like peptides
may require a functioning a-adrenoceptor. Patients with shock who
are resistant to increasing doses of catecholamines may also have
vasopressin resistance potentially making angiotensin Il a preferred
vasopressor for these patients.
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min; maintaining dose 0.4 mg/min continuous infusion)
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Introduction: Impella CP® is a percutaneous left ventricular assist de-
vice (LVAD) that requires a heparin-dextrose purge solution to de-
crease risk of device thrombosis. The manufacturer recommends
heparin 50 units per mL, but supra-therapeutic anticoagulation has
been observed with this concentration. The purpose of this evalu-
ation was to observe the efficacy and safety of a low-dose heparin-
based purge solution (25 units per mL in dextrose 20%) as part of an
Impella CP® protocol.

Methods: A single site retrospective review was conducted for all
adults with the Impella CP® from January 2015 to December
2017.The primary outcome evaluated percentage of activated clot-
ting times (ACT) below therapeutic range, and safety was evaluated
by bleeding events, as defined by the Bleeding Academic Research
Consortium (BARC) bleeding criteria. Secondary objectives included
evaluating the incidence of device thrombosis and rate of heparin-
induced thrombocytopenia (HIT). Platelet trends following Impella
CP® implantation were characterized.

Results: A total of 18 patients were included. The percentage of acti-
vated clotting times (ACT) readings within goal of 160 to 200 sec-
onds was 49%, and 38% of readings were sub-therapeutic. No device
thrombosis was observed. Per BARC bleeding criteria, 22% (n=4) pa-
tients experienced class 3a bleeding and 39% (n=7) experienced
class 2 bleeding. Though four (22%) of patients were tested for HIT,
no patients were positive. Patients showed universal reductions in
platelet counts.

Conclusions: The use of a lower dose heparin concentration purge
solution was not associated with increased device thrombosis al-
though bleeding still occurred. The use of a low-dose anticoagulation
protocol of heparin 25 units per mL in dextrose 20% with supple-
mental systemic anticoagulation as needed may be a safe and effect-
ive alternative and warrants further evaluation.
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Introduction: Resuscitative Endovascular Balloon Occlusion of the
Aorta (REBOA) has been increasingly used for the management of
both traumatic and non-traumatic hemorrhagic shock. However,
there is limited evidence for its use in gastrointestinal bleeding (GIB),
especially in the ICU setting. We successfully treated a patient with
massive GIB using REBOA in the ICU. We will discuss the difficulty
performing the procedure and its countermeasure.

Methods: A case report.

Results: An 83-year-old woman was transferred to our hospital with
shock. Coffee grounds material was found in a nasogastric aspirate
after intubation and upper gastrointestinal endoscopy identified a pul-
sating large duodenum ulcer without active bleeding, for which an
elective procedure was planned. She was admitted to our ICU,
responded to initial resuscitation, and thereafter extubated. Her systolic
blood pressure (SBP) suddenly dropped to 40mmHg with massive
hematochezia at that night, and did not increase despite resuscitation
with blood products, crystalloid and norepinephrine. To buy time until
measures for stop bleeding, we planned to place REBOA in the ICU. Fol-
lowing the placement of a sheath in the left femoral artery, we tried to
place a 7 Fr intra-aortic balloon occlusion catheter, which unintention-
ally and repeatedly went into the right common iliac artery because
her left femoral artery was tortuous. After compressing the right lower
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abdomen, we managed to introduce REBOA in Zone 1. It took approxi-
mately 60 minutes to successfully place the catheter. The patient’s SBP
increased immediately after the balloon inflation and bleeding was
endoscopically controlled. Inflation time was 36 minutes and no com-
plications were observed.

Conclusions: Although REBOA could be a useful procedure for
massive GIB, it could be difficult to place the catheter without fluor-
oscopy. Caution should be exercised with placement when REBOA is
performed as a bedside technique in ICU.

Consent: Informed consent to publish has been obtained from the
patient
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Introduction: The natural components of the pomegranate fruit may
provide additional benefits for endothelial function and microcircula-
tion. We hypothesized that chronic supplementation with pomegran-
ate extract might improve glycocalyx properties and microcirculation
during anaerobic condition.

Methods: Eighteen healthy and physically active male volunteers
aged 22-28 years were recruited randomly to the pomegranate and
control groups (9 in each group). The pomegranate group was sup-
plemented with pomegranate extract for two weeks. At the begin-
ning and end of the experiment, the participants completed a high
intensity sprint interval cycling-exercise (anaerobic exercise) protocol.
The systemic hemodynamics, microcirculation flow and density pa-
rameters, glycocalyx markers, and lactate and glucose levels were
evaluated before and after the two exercise bouts.

Results: No significant differences in the microcirculation or glycoca-
lyx were found over the course of the study. The lactate levels were
significantly higher in both groups after the first and repeated exer-
cise bouts, and were significantly higher in the pomegranate group
relative to the control group after the repeated bout: 13.2 (11.9-14.8)
vs. 10.3 (9.3-12.7) mmol/L, p = 0.017.

Conclusions: Chronic supplementation with pomegranate extract has
no impact on changes to the microcirculation and glycocalyx during
anaerobic exercise, although an unexplained increase in blood lac-
tate concentration was observed.

P102

Identification of cells associated with VA-ECLS mortality by single
cell expression profiling

E Kort, M Weiland, E Eugster, E Grins, M Leacche, S Fitch, T Boeve, G
Marco, M Dickinson, P Wilton, S Jovinge

Fredrik Meijer Heart And Vasc Inst, Spectrum Health/Van Andel Inst,
DeVos Cardiovascular Research Program, Grand Rapids, United States
Critical Care 2019, 23(Suppl 2):P102

Introduction: Extracorporeal membrane oxygenation in adults in ac-
companied by high mortality. Our ability to predict who will benefit
from ECMO based on currently available clinical and laboratory mea-
sures is limited. The advent of single cell sequencing approaches has
created the opportunity to identify cell populations and pathophysio-
logical pathways that are associated with mortality without bias from
a priori cell type classifications. Identification of such cell populations
would provide both an important prognostic markers and key insight
into immune response mechanisms and therefore a possibility for ad-
vanced drug matching that may impact clinical response to ECMO in
these patients.
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Methods: Whole genome transcriptomic profiles were generated
from a total of 40,935 peripheral blood monocytes obtained from 37
patients at the time of cannulation for ECMO (Fig 1). Differential gene
expression analysis was performed with the Monocle package for the
R statistical analysis framework. Time-to-event data were analyzed in
a survival analysis with a log-rank test for differences.

Results: Genes encoding several members of the heat shock family
of proteins were up-regulated in cells from non-survivors. Notably,
these genes were expressed by a small fraction of cells (24% on
average). Nevertheless, the proportion of cells expressing these
genes was a significant predictor of survival to 30 days (p = 0.02 by
log rank test), with a particularly pronounced effect in the first 5 days
after initiation of ECMO support (Fig 2).

Conclusions: The proportion of cells expressing genes encoding mem-
bers of the heat shock proteins is predictive of survival on ECMO.
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Fig. 2 (abstract P102). Kaplan Meier curves for patients on VA-ECLS
stratified by proportion of HSP positive cells at time of cannulation
as measured by single cell RNASeq
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Introduction: High-risk pulmonary embolism is a life-threatening dis-
order associated with fatal outcomes. The estimated mortality of PE
complicated with cardiogenic shock is between 25% and 30%. The
diagnosis of PE in hemodynamically unstable patients remains a chal-
lenge for both intensivists and cardiologists since the clinical presen-
tation is variable and non specific. The aim of this study is to assess
the clinical features, electrocardiographic (EKG) and echocardio-
graphic findings associated with high risk PE, and to describe the
management and prognostic of this disease.

Methods: a single-center, cross-sectional descriptive study including
all patients admitted for PE confirmed by transthoracic echocardiog-
raphy or Computed tomography angiography complicated with car-
diogenic shock in the cardiology intensive care unit in the
Casablanca university hospital, from September 2011 to July 2017.
During the 6 years study period, 69 patients were included.

Results: Mean age was 55.5 years (+/- 8.3), females represented 71.3%.
All the patients were hemodynamycally unstable at admission, present-
ing with dyspnea stage Ill (41.7%) to IV (52.6%), and/or acute chest pain
(23.2%). Tachypnea, hypoxia, and signs of deep vein thrombosis were
respectively present in 59, 41, and 24 %. EKG abnormalities were repre-
sented by sinus tachycardia in 62.5%, S1Q3 pattern in 27%, RBBB in
19,6% and atrial fibrillation in 17.4%. Echocardiographic aspect of acute
cor pulmonale was found in all the patients, right atrial thrombus in 15
patients (21.7%), CT angiography was performed in 39 patients after
stabilization. Thrombolytic therapy was performed in 46 patients
(66.6%). The mortality rate of our serie was 41.8%.

Conclusions: High-risk PE is a severe disorder associated with high
mortality and morbidity, thus a multidisciplinary coordination be-
tween cardiologists, radiologists and intensivists is crucial for the
management of patients with high-risk PE.
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Introduction: Pulmonary embolism (PE) is one of the major causes of
mortality, morbidity and hospitalization in Europe. Haemodynamic
benefits of thrombolysis in high risk PE are undeniable, yet use of
thrombolytic agents in intermediate risk category is controversial
due to lack of evidence and fear of complications.

Methods: Single-centre retrospective study of 80 PE patients (pt)
treated with alteplase (rtPA) in a medical ICU from January 2015 to
November 2018 was performed. General data, risk category, PESI and
Qanadli score, Tnl, ECG and ABG were obtained. Primary outcome
was the complication rate, especially bleeding and secondary the
survival rate.

Results: PE comprised 8.7% (214/2457) of all admissions. 80 of
them (37.4%) received rtPA. F:M ratio was 51:29, mean age of
68.9y (26-90). 40% of pt were high risk, 54% intermediate (45%
high, 9% low) and 6% were in low risk category. Mean PESI was
139.3 suggesting overall high mortality risk. Mean Qanadli score
was 21.97 representing high clot burden. Fibrinolytic therapy was
applied during CPR in 11 pt with survival rate of 45%. 83% of pt
had elevated Tnl levels, and 62.5% had newly diagnosed DVT.
Majority of pt (43%) had no known predisposing conditions,
followed by immobility (21%) and cancer (15%). In ECG analysis
tachycardia and V1-V3 T wave inversion were the most common
findings whereas hypoxemia+ hypocapnia were the most promin-
ent features in ABG analysis. 8 pt (10%) had bleeding complica-
tions (none intracranial), 3 (3.7%) during rtPA, 5 (6.3%) in the first
36h and only 3 pt required transfusion. Mortality rate was 12%:
6% directly due to PE (all during CPR) and 6% due to late com-
plications (newly diagnosed cancer and infections).

Conclusions: In our experience, fibrinolytic therapy is safe and effect-
ive but in submassive PE should be applied after thorough assess-
ment of risks and benefits on individual basis aiming to patient
tailored precision medicine.
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Introduction: Blood clots of the main veins of the lower extremities
are the main cause of pulmonary thromboembolism (PE). Pulmonary
thromboembolism is recorded in 2-15% of autopsies. Floating blood
clots in the path from the legs to the pulmonary arteries are a severe
form of venous thromboembolism with high early mortality.

Aim of the study: Our surgical experience and prophylaxis of transi-
ent pulmonary thromboembolism are demonstrated in the study.
Methods: During the period from 2015 to 2018, 6 patients with pul-
monary thromboembolism have been on surgery at the RSCEMP. All
patients were female. The average age of patients was 56.2 + 34
years old. All patients came to us at an early stage with deep vein
thrombosis, mainly after the removal of uterine fibroids and inad-
equate hormone therapy. In all patients, hypoechoic loose thromb
were observed during the examination of the lower limb CDS, and
the floating atrial right thrombus was visualized on the echocardiog-
raphy. All operations were performed under the conditions of artifi-
cial blood circulation with sternotomy access. After connecting the
CPB pump, as a rule, the surgery is ended with a thromboembolect-
omy from the right atrium. On the next stage, inferior vena cava clip-
ping was performed through the retroperitoneal access (using the
original clip).

Results: Mortality rate was 0% during the hospital stay. In the long-
term period of 18 months, mortality was also not noted. The inferior
vena cava syndrome was developed in 2 patients. In 4 patients, post-
thrombotic syndrome was developed during long-term period.
Conclusions: Thrombo-embolectomy from the right atrium and infer-
ior vena cava clipping prevents massive pulmonary embolism and
prolongs the life of the patients. However it can aggravate the devel-
opment and course of chronic venous insufficiency.
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Introduction: Atrial fibrillation (AF) is the commonest arrhythmia in
critical illness and is associated with mortality. Systemic inflammation
and infection have been identified as triggers for fast heart rate and
development of new-onset AF (NOAF) during critical illness. It is un-
known, however, if patients with pre-existing AF (PEAF) who develop
a fast heart rate differ from patients with NOAF with regard to organ
function, biometric characteristics and disease severity.

Methods: This study was performed at a large inner-city University
Hospital between January 1st and December 31st 2017. Patients who
had fast AF during their critical illness were prospectively identified
by the research team. Fast AF was defined as patients with AF and a
heart rate above 110/minute. Biometric data, routine blood results,
previous medical history, treatment of AF and duration of fast AF
were collected. Patients with pre-existing AF (PEAF) were compared
with those who had no history of arrhythmias documented.

Results: Atrial fibrillation was new-onset in 49 patients (50.5%), and
pre-existing in the remaining 48 (49.5%). The APACHE Il score on ad-
mission was higher for NOAF patients compared to PEAF patients
(17.0 (13.5 = 21.5) vs 14.0 (11.0 - 17.0), p=0.005). In addition, a greater
number of NOAF patients were admitted with sepsis, though these
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differences were not significant. Patient with NOAF were significantly
younger than those with PEAF (67.0 (59.0 - 77.0 years vs 74.5 (66.5 -
79.0 years), p=0.008). Chronic cardiovascular comorbidities were
more frequent in patients with PEAF. Kidney function was worse in
patients with NOAF, platelet counts was lower and prothrombin
times higher.

Conclusions: As expected, patients with PEAF suffered more often
from cardiovascular comorbidities and were older. In contrast NOAF
patients were sicker and had worse clotting profiles and kidney func-
tion. Our results indicate that patients with PEAF differ with regard to
organ function and co-morbidities. Consequences for treatment re-
main unclear at this stage.
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Introduction: The purpose of the study was to evaluate whether a
restrictive strategy regarding dobutamine use was non-inferior to a
liberal strategy in patients undergoing cardiac surgery.

Methods: Clinical trial, randomised, unicentric, controlled, parallel-group,
non-inferiority trial. Patients were randomly assigned preoperatively to
two distinct dobutamine strategies: a liberal strategy, in which all patients
would receive dobutamine after weaning from CPB; or a restrictive strat-
egy, in which the use of dobutamine after CPB weaning would be guided
by hemodynamic evidence of low cardiac output. The primary outcome
was composite endpoint of arrhythmias (ventricular or supraventricular
tachyarrhythmias), acute myocardial infarction, stroke, and death from all
causes within 30 days after cardiac surgery.

Results: A total of 160 patients were included in the final analysis; 80
assigned to the restrictive strategy and 80 to the liberal strategy. The
use of dobutamine was lower in the restrictive group (67.1 vs. 100%, P
<0.001). The primary outcome occurred in 31.3% of the restrictive
group and 33.8% of the liberal group (P = 0.736). There were no signifi-
cant differences between the restrictive and liberal strategies regarding
the incidence of supraventricular or ventricular tachyarrhythmias
(23.8% vs. 27.5%, P = 0.587), cardiogenic shock (11.3% vs. 13.8%, P =
0.633), low cardiac output syndrome (13.8% vs. 15%, P = 0.822), acute
myocardial infarction (1.3% vs. 2.5%, P = 1,000), stroke, 5% vs. 0%, P =
0.497) and death from all causes (2.5% vs. 6.3%, P = .443).

Conclusions: The use of a restrictive strategy regarding the use of
dobutamine, based on a clinical scenario of reduction of the cardiac
index associated with signs of tissue hypoperfusion, is non-inferior to
a liberal strategy in patients undergoing cardiac surgery.
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Introduction: Coronary Artery Bypass Grafting (CABG) plays an im-
portant role in patients with left ventricular dysfunction and major
vessels disease, in this context it becomes necessary to design cost-
effective strategies like preconditioning with levosimendan.
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Methods: Two strategies are compared in terms of cost-
effectiveness: Preconditioning with levosimendan (n=15), compared
to standard care (n=117). Both strategies were used in elective CABG
with preoperative Left Ventricular Ejection Fraction less than 40%.
The adverse effects studied included: postoperative de novo atrial
fibrillation, low cardiac output (LCO), renal failure and prolonged
mechanical ventilation. The costs of adverse effects were evaluated.
Deterministic and probabilistic sensitivity analysis was performed,
and Monte Carlo simulations.

Results: Average cost on levosimendan group was €14,601.72 while
the average cost per patient without levosimendan was €18,401.71.
Mean ICU stay per patient was estimated at 2.47 and 5.18 days with
and without levosimendan use respectively. Patients with no complica-
tions represented 46.7% of the total in the levosimendan arm, as com-
pared to 27.4% in the non-levosimendan arm. Figure 1 shows, in the
cost-effectiveness plane, the cost and effectiveness pairs obtained as a
result of each Monte Carlo simulation. In all simulations, use of levosi-
mendan was less expensive and more effective. The variable incidence
of LCO does have an impact on the potential complications resulting
from it. Cost per patient in the base case was €14,601.73 ranging from
€13,264.27 and €14,103.12 with administration of levosimendan, as
compared to €18,401.71 for the base case, ranging from €16,899.89
and €17612.64. Low Cardiac Output, represents 6%-18% in the inter-
vention arm vs 25%-35% in the control arm.

Conclusions: Preconditioning with levosimendan, is a cost-effective
strategy preventing postoperative LCO in high-risk patients undergo-
ing elective CABG.

25000€
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Fig. 1 (abstract P108). Cost-effectiveness plane
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Introduction: Both the LEVO-CTS[1] and LICORN[2] trials evaluated
the role of levosimendan in preventing low cardiac output syndrome
in patients undergoing cardiac surgery. The studies were similar in
their design and recruited patients with preoperatively low LVEF
undergoing either isolated CABG or valve surgery combined with
CABG (Table 1). In both, a 24-hour levosimendan infusion was started
at induction of anesthesia. Neither study met the primary efficacy
composite enpoints, but both showed a clear tendency for better
outcome in patients undergoing a CABG compared to a valve pro-
cedure. We are currently evaluating the solidity of a co-analysis
based on shared end-points.
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Methods: We are planning a shared analysed of the data related to the
CABG settings and analyze the aggregated mortality data for both stud-
ies at 1 and 3 months by Cochran-Mantel-Haenszel odds ratio. Data
from individual studies would be analysed as fixed effect and Breslow-
Day test was used to evaluate homogeneity of the odds ratios

Results: In the placebo groups of the two studies, the mortality is
similar; 7.9% (22/279) in LEVO-CTS and 7.3% (9/123) in LICORN, cor-
roborating the working hypothesis that the two studies can be co-
analysed. In a preliminary combined analysis (Fig 1), 90-day mortality
was 7.7% (31/402) in the placebo group and 2.9% (12/407) in the
levosimendan group. Odds ratio was significantly in favor of levosi-
mendan (0.36; 95% confidence interval 0.18-0.72; p=0.0026, Fig. 1)
Conclusions: The LEVO-CTS and LICORN trials can be co-analysed in
their sub-setting of patients requiring isolated CABG surgery for mor-
tality at 1 and 3 months. A preliminary analysis on mortality reinforce
the hypothesis that, in isolated CABG surgery, levosimendan lowers
post-operative mortality significantly both at 1 and 3 months, when
started at the induction of anesthesia

References

[1] Mehta RH et al. N Engl J Med. 2017;376(21):2032-2042.
[2] Cholley B et al. JAMA. 2017;318(6):548-556

Table 1 (abstract P109). The designs of LEVO-CTS and LICORN studies

LEVO-CTS, LICORN,
N=849 N=335
Isolated CABG surgery 66.3% (563/849) 73.4% (246/
335)

Combined CABG & valve(s) OR
valve(s) only surgery

33.7% (286/849) 26.6% (89/335)

Preoperative LVEF limit for <35% <40%

enrollment

Dose of levosimendan 0.2 micg/kg/min for 1 h, 0.1 mic/kg/
followed by 0.1 for 23 h min for 24 h

Longest follow-up 90 days 180 days

or oL UCL _ pwalue

LEVO-CTS v i 025 [(X] 063 00016

LICORN v . i 065 022 188 0425

Combined —— 036 0.18 072 0.0026
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Fig. 1 (abstract P109). LEVO-CTS and LICORN CABG all-cause
mortality at 3 months (combined n=809)
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Introduction: Emergency medical system (EMS) -based ST elevation
myocardial infarction (STEMI) networks allows not only STEMI diagnosis
in the pre-hospital phase but also reduces treatment delays; treat your
fatal complications and the immediate activation of the catheterization
laboratory. The aim of study was to investigate the effect of out-of-
Hospital by Mobile Intensive Care (MICU) versus Hospital beginning
treatment in hospitalization length and survival of patients with STEMI
diagnosis
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Methods: Observational retrospective study on STEMI patients
managed by prehospital MICU and the Emergency Department
(ED) of Hospital Guadalajara (Spain) from January 2015-September
2018. Items compared were demographic variables, cardiovascular
risk factors, treatment, time to first medical contact to percutan-
eous coronary intervention (PCl), location of coronary lesions,
GRACE score, length in ICU and hospital stay and survival to dis-
charge and to 30 days.

Results: 360 were evaluated by STEMI, 219 (60.8%) by MICU. 280
(77,8%) male, mean age was 61.0 (RIC: 53.0-71.0) years old (Fig.1).
There were differences in P2Y12 inhibitor administration. Ticagrelor
was more frequent in patients admitted directly in hospital 94
(66.7%) Vs 82 (37.4%) (p=0.00) instead of Prasugrel by MICU physi-
cians 13 (9.2%) Vs 112 (51.2%) (p=0.00). Morphine was more adminis-
tered in MICU 49 (34.8%) VS 121 (55.3%) patients (p=0.00). Initial
attention of patients with STEMI by MICU reduced time to PCl, stay
length in ICU: 76.8 (37.4-191.0) Vs 44.8 (36.6-53.1) hours (p=0.02), and
was associates lower mortality at hospital discharge 13 (9.2%) Vs 8
(3.7%) (p=0.02) and to 30 days compared to those arriving directly
the hospital by themselves 15 (10.6%) VS 10 (4.6%) (p=0.02).
Conclusions: Around 40% STEMI patients still come to hospital
by their own. A STEMI out-and-in of Hospital network and MICU
based EMS with presence of physician allows to reduce the
time to PCl and decreases the mortality of patients with SCA-
CEST in Guadalajara.

All patients Emergency Deparment MICU ?
N =360 141 (39.2%) 219 (60.8%)

Gender (n/%)
Male

280 (77.8%) 114 (80.9%)
Female 22.29%) 27(19.1%)

5 5)
Age mediana /10K 61.0 (53.0-71.0) 610 33.0 - 69.0) 0,63
CRF (/%)

Hypertension 58 (41.1%) 93 (42.5%) 080

Diabetes 43 30.5%) 44201%) 0.02

Cholesterol 53 (37.6%) $1(37.0) 051

Obesity 23 (163%) 32 (14.6%) 0.66

Smoking 91 (64.5%) 142 (64.8%) 095
Oxygen(@/ %) 0.093

No 88 (62.4%)

Nasal canulla 49 (34.8%)

4(2.8%)

Oxygen Mask
ORB 0(0%)
0(0%)

ET
Autiplatelet loading dose
@/%)

Acetylsalicylic acid

354 (98.3%)
Acetylsalicylate L 6(1.7%

138 (97.9%)
321%)

48 (13.3%)
172 (47.8%)
Prasugrel 119 (33.1%)
265 (73.6%)
170 (37.2%)
56.0(44.0-76.0)

0.05
0.00
0.00
0.90
0.00

Clopidogrel
Ticagrelor

v Nitroglycerin (a/ %)
Morphyne (u/ %)

First medical contact o
reperfusion (min)

PCI Location (u /%)

0.005
017

LADA
LCA

RCA
Notposible
Death during PCI

8(22%)
1143 (1104-1182)
45.0 38.7-51.3)

GRACE Score (poits}
ICU Length (hours)

0.002
0.021

76.8 (37.4-191.0)

Hospital length (hours) 1163 (106.4-126.2) 1262 (115.2-159.6) 0.126

Hospital Mortality 21(5.8%) 13 02%) 0.028

Fig. 1 (abstract P110). Demographic, clinical and prognosis
characteristics of acute coronary syndrome groups. MICU: mobile
intensive care unit. CRF: cardiovascular risk factor; ORB: oxygen
reservoig bag; ET: endotracheal tube; PCl: percutaneous coronary
intervention; LMCA: left main coronary artery; LADA, left anterior
descending; LCA: left circumflex artery; RCA: right coronay artery.
ICU: intensive care unit.
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Introduction: Contrast induced nephropathy (CIN) is a complex acute
renal failure syndrome, which can occur after primary percutaneous
coronary intervention (PCl) and is an important cause of morbidity
and mortality in this subgroup of patients. The aim of our study was
to establish the incidence and predictors of CIN after primary PCl.
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Methods: We performed a retrospective analysis of STEMI patients
treated with primary PCl in the period from January until September
of 2017. CIN was defined as an absolute increase in baseline serum
creatinine of >0.5 mg/dL (44 umol/l) or >25% relative rise within 72
hours after primary PCl. We analyzed demographic characteristics,
risk factors, clinical status at hospital admission, laboratory parame-
ters, left ventricle ejection fraction and data regarding PCl procedure.
Results: The study included 729 patients, with an average age of
62.33 £ 11.78 years, 66.1% of the patients were males. An average of
175.67 £ 91.77ml of contrast medium per patient was utilized. CIN
developed in 11(1.5%) patients and overall intra-hospital mortality
was 8.4 %. In multivariate analysis, the independent predictors of CIN
were age>75 years (OR 6.434; 95% Cl (1.174 - 35.256); p=0.032), dia-
betes mellitus (OR 21.74; 95% ClI (2.672 - 176.891); p=0.004), Killip
class lll (OR 17.394;95% Cl (2.309 - 146.539); p=0.006), creatinine at
admission (OR 1.011;95% Cl (1.004-1.018);p=0.03), and hemoglobin
level at admission (OR 0.960;95%CI (0.925 - 0.996); p=0.029). Patients
with CIN had significantly longer length of hospitalization (10.63 +
7.86 vs. 5.79 + 5.89 days; p=0,007) and higher intra-hospital mortality
(27.3% vs. 8,1%; p=0.023). CIN was independent predictor of mortal-
ity (OR 12.485; 95% Cl (1.472-105.909); p=0.021).

Conclusions: In our study group of STEMI patients treating with pri-
mary PCl, the independent predictors of CIN were age >75 years, dia-
betes mellitus and higher Killip class at admission. CIN was the
independent predictor of mortality.
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Introduction: Left main coronary artery (LMCA) disease is a disease of
the main coronary branch that gives more than 80% of blood supply to
the left ventricle, it carries high mortality without surgical intervention;
[1] however the influence of LMCA surgery on morbidity ICU measures
needs to be explored. We aim to determine whether LMCA is definitive
risk factor for prolonged ICU stay as a primary outcome and whether
LMCA is definitive risk factor for early morbidity

Methods: Retrospective descriptive study with purposive sampling ana-
lyzing 398 patients underwent isolated coronary artery bypass surgeries
(CABG). Patients were divided into 2 groups those with LMCA disease as
group 1 (75 patients) and those with coronary arty disease requiring sur-
gery but without LMCA disease as group 2 (324 patients) then we will
correlate with ICU outcome parameters including ICU stay length, post-
operative atrial fibrillation, acute kidney injury, re-exploration, periopera-
tive myocardial infarction, post operative bleeding and early mortality.
Results: Patients with LMS had significantly higher diabetes preva-
lence (43.3% vs 29%, p=0.001). However, we did not find a statistical
significant difference regarding ICU stay, or other morbidity and mor-
tality outcome measures

Conclusions: Diabetes was more prevalent in patients with LMS. The
latter group showed similar outcome as those without LMS in this
study these findings may help in guiding decision making for future
practice and stratifying the patients care.

Reference
1) Gol MK, et al. Journal of cardiac surgery. 2000;15:217-22.
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Introduction: Multimorbidity in patients admitted for acute myocardial
infarction [AMI] is associated with higher risk for in-hospital mortality and
adverse clinical outcomes. We investigated to what extent an increasing
number of comorbidities affects the age-stratified excess risk of death
and other clinical outcomes among patients with myocardial infarction.
Methods: We analyzed nationwide administrative data of 174°803
admissions for an acute myocardial infarction between 2006 and
2016. We calculated multivariate regression models to study the as-
sociation of four comorbidities (chronic kidney disease [CKD], dia-
betes mellitus, heart failure [HF], and atrial fibrillation) and excess risk
of in-hospital mortality, length of hospital stay [LOS], and 30-day re-
admission and stratified the analysis for different age categories.
Results: The incidence of admissions for AMI increased continuously
during the observed decade without an increase in in-hospital mor-
tality, LOS, and 30-day readmission. Among admitted patients with
AM], there was a stepwise increase in risk for adverse outcomes for
each comorbidity. Compared to patients with no comorbidity, pa-
tients with 4 comorbidities had 6-fold increased risk for mortality (ad-
justed odds ratio [OR] 6.6, 95% confidence interval [Cl] 5.6 to 7.7)
and a similar risk for readmission (OR 1.0, Cl 0.9 to 1.2). The LOS was
5.3 days (Cl 5.1 to 5.5) in patients with no comorbidity and increased
by 2.5 days (Cl 2.4 to 2.5) with each additional comorbidity. These as-
sociations were stronger in younger compared to older patients. CKD
was the strongest predictor of in-hospital mortality and LOS, while
HF was the strongest predictor of 30-day readmission.

Conclusions: This study of nationwide admitted patients with AMI
found a stepwise increase in the risk for adverse outcome with in-
creasing number of comorbidities, particularly in the younger patient
population. Younger, multimorbid patients may thus have the largest
benefits from multidisciplinary treatments.

P114

Preferable quality of life on average 2 years after emergency ECLS
therapy

C Lahg], F Schroth!, V Zotzmann', T V\/engenmayer], B Schmid?, C
Bode', D Staudacher’

"University Heart Center Freiburg, Cardiology, Freiburg, Germany;
“University Emergency Center, Freiburg, Germany

Critical Care 2019, 23(Suppl 2):P114

Introduction: Certified cardiac arrest centers, sophisticated post car-
diac arrest care and prehospital ECLS teams aim to increase survivor
rates with a preferable neurological outcome after cardiac arrest.
Centers also provide emergency ECLS and ECLS pick ups for cardio-
genic shock patients before arresting. Few data answer the question
of the long-term quality of life after ECLS therapy.

Methods: In a retrospective single center register we included pa-
tients after emergency ECLS (eCPR and cardiogenic shock) between
10/2010 and 10/2017 discharged alive and performed a follow-up
after 2 years on average at 6/2018. In our center criteria to initiate
ECLS therapy in cardiogenic shock or under cardiac arrest are an ob-
served collaps, shockable rhythm, absence of frailty and severe co-
morbidities. All patients were requested to take part in a telephone
interview. Thus, we analyzed survival, CPC scores and SF36 scores.
Results: 97 patients with hospital survival after ECLS were screened. 44%
(N=43) had survived until 6/2018; 38 patients were not accessible; 16 had
ceased. 33 survivors (mean+SD; min-max; 53+17; 19-78 years, 8 women)
answered SF36 questionaires 29+15; 7-64 months after ECLS (45% cardio-
genic shock, 55% eCPR with shockable rhythm in 89%). The participants’
CPC scores were in median 1. The results of the SF36 were physical func-
tioning 84+21, physical role functioning 84+28, bodily pain 92+17, gen-
eral health 68423, vitality 65+26, social role functioning 83+28, emotional
role functioning 96+14 and mental health 81+22. Survivors who did not
take part at the SF36 had a CPC score of in median 2 (N=10, 5 personally
signed refusals, 3 language barriers, 2 vegetative states).

Conclusions: After emergency ECLS therapy and hospital survival
44% of our patients survived the following 2 years up to over 5 years
with a preferable neurological outcome and a general mentally and
physically satisfactory quality of life. A vague outcome in 39% limits
the results of our study.
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Introduction: Successful weaning from VA-ECMO requires the restor-
ation of a sufficient cardiac function to ensure an adequate tissue per-
fusion. Skin blood flow (SBF) is among the first to deteriorate during
circulatory shock and the last to be restored after resuscitation. SBF
would be a good predictor of successful weaning from VA-ECMO.
Methods: Patients with VA-ECMO, who required a first weaning at-
tempt, were included. Weaning procedure (WP) was performed by a re-
duction of VA-ECMO blood flow to 1 L/min for 10 minutes. The
weaning criterion was an aortic velocity-time integral (VTl) > 10 cm.
Successful weaning from VA-ECMO was defined as hemodynamic
stabilization and without the need to increase the vasopressor dose
during the next 24 hours. SBF, assessed by skin laser Doppler (Peri-
flux5000, Perimed, right index finger); perfusion unit: PU), together with
global hemodynamic parameters were obtained before and after 3 min
of weaning. Receiver operating characteristic curves (ROC) were gener-
ated to assess the ability and reliability of baseline parameters to pre-
dict a successful weaning.

Results: We studied 22 WPs in patients with VA-ECMO for pulmonary
embolism (n = 2), post cardiotomy (n = 3), acute coronary syndrome (n
= 14), myocarditis (n = 3). These were successful (SW) in 12 and unsuc-
cessful (NSW) in 10. At baseline, hemodynamic variables, lactate, ECMO
blood flow were similar in both groups (Table1). SBF was greater in SW
than NSW patients (Table1). During WP, Cl rose from baseline and was
similar in SW and NSW (p=0.1) (Table 2). VTls were higher in SW than
NSW (13 (12-14) vs 8 (6-8), respectively, p=0.03). SBF decreased in SW
and remained low in NSW (Table 2). From the ROC curves analyses,
baseline SBF had the highest area under the ROC curve with a
cut off > 34 PU (sensitivity 83%, specificity 92%) (Figurel).
Conclusions: SBF is a good predictor of successful weaning from VA-ECMO

Table 1 (abstract P115). Baseline clinical characteristic including SBF
between successful and unsuccessful weaning groups

Total patients Successful Unsuccessful p
(N=22) patients (N=12) patients (N=10)
Mean arterial pressure 68 (65-76) 76 (70-77) 68 (65-69) 02
(MAP)(mmHg)
Cardiac index (Cl) 16 (1.3-23) 14 (1.2-2.3) 1.5 (1.2-2.0) 0.2
(L/min/m?2)
Norepinephrine 0.21 (0.15-0.60) 0.18 (0.1-0.22) 0.3 (0.17-0.7) 0.2
dose (mcg/kg/min)
ScvO2 (%) 74 (65-77) 74 (70-77) 74 (65-75) 0.7
Lactate (mmol/L) 2(15-27) 2.1 (1.8-25) 2(1.8-25) 0.8
ECMO blood 282432 2.5(23-28) 28 (25-32) 02
flow (L/min)
SBF (PU) 22 (11-87) 100 (45-132) 11 (9-22) <0.01

Table 2 (abstract P115). Hemodynamic parameters and SBF during WP
between successful and unsuccessful weaning groups (*p<0.05 Before
WP vs During WP)

Successful Successful Unsuccessful Unsuccessful
patients (N=12) patients (N=12) patients (N=10) patients (N=10)
Before WP During WP Before WP During WP
MAP 76 (70-77) 73 (70-81) 68 (65-69) 71 (67-72)
(mmHg)
cl 13 (1.2-23) 2.1 (1.8-2.6)* 1.5 (1.2-20) 19 (1.5-26)*
(L/min/m?2)
ScvO2 (%) 74 (70-77) 70 (69-72) 74 (65-75) 68 (65-72)
SBF (PU) 100 (45-132) 58 (34-112)% 11 (9-22) 13 (10-21)
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Fig. 1 (abstract P115). Baseline parameters and VTl during WP to
predict successful weaning from VA-ECMO
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Introduction: Postoperative cognitive dysfunction (POCD) is de-
fined as a temporarily decline in cognition associated with sur-
gery. Long-term POCD (3 months after surgery) occurs in 10-
30% of cardiac patients and is associated with a higher morbid-
ity and mortality. Endo-CABG is a new minimally invasive endo-
scopic coronary artery bypass grafting (CABG) technique that
requires retrograde arterial perfusion which may be associated
with a higher incidence of neurological complications. The aim
of this study is to assess the incidence of POCD after endo-
CABG.

Methods: Sixty consecutive patients undergoing an endo-CABG
were enrolled. POCD was assessed following the recommenda-
tions of the “1995 statement of consensus on assessment of neu-
robehavioral outcomes after cardiac surgery”. A comparative
group of 60 patients undergoing percutaneous coronary interven-
tion (PCl) and a control group of 60 healthy volunteers were also
enrolled. Additional tests included the digit span test and digit
symbol-coding test. Patients were tested at baseline and at 3-
month follow-up. POCD is defined as a Reliable Change Index
(RCl) < -1.645 (significance level 5%), or Z-score < -1.645 in at
least two different tests.

Results: After enrolling 60 patients in each group, respectively 46
in the Endo-CABG-group, 44 in the PCl-group and 48 healthy
controls were analysed. Patients suffering from a CVA within
three months after their procedure were automatically classified
as having POCD (PCl: n= 1; Endo-CABG: n= 1). The total incidence
of POCD was not different between groups (PCl: n= 7; Endo-
CABG: n= 6, p=0.732).

Conclusions: Our results suggest that the risk of POCD after Endo-
CABG is low and comparable with the risk of POCD after PCI.
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Introduction: Traditional CABG via median sternotomy is associated
with major disadvantages such as a prolonged recovery time, a poor
cosmetic result, a significant risk of chronic post-sternotomy pain,
sternal instability, delayed bone healing and wound infection. There-
fore, a new minimally invasive endoscopic coronary artery bypass
grafting (Endo-CABG) technique to treat patients with single- and
multi-vessel coronary artery disease has been developed. Endo-CABG
combines a thoracoscopic technique via 3 thoracic ports (5 mm) and
a mini-thoracotomy utility port (3-4 cm) through the intercostal
space. Hence, all walls of the heart can be easily grafted. The aim of
this study is to discuss the short-term clinical results of endo-CABG.
Methods: From 01/2016 to 01/2018, data from 342 consecutive
patients undergoing an Endo-CABG at the Jessa Hospital,
Belgium, were prospectively entered into a customized database.
This database was merged with data from the Belgian Association
for Cardio-Thoracic Surgery (BACTS) and retrospectively reviewed.
Subgroup analysis is performed based on the European system
for cardiac operative risk evaluation (EuroSCORE). Data are pre-
sented as mean (SD) or number (%).

Results: Seven patients were excluded from the analyses because
of missing data. Up to 85% of the patients presented with multi-
vessel disease necessitating multivessel endo-CABG. A Y-graft
anastomosis was performed in 40% of the patients. Respectively
78%, 18% and 2% of the patients had a low risk, a moderate risk
and a high risk EuroSCORE. Mortality at 30 days was comparable
with the predicted EuroSCORE: 0% in the low risk group, 6,5% in
the moderate risk group and 25% in the high risk group. Graft
failure was present in 1.2% of all cases. The overall incidence of
in hospital revision was 7.3%.

Conclusions: Our results suggest that the Endo-CABG technique is a
safe and effective procedure to treat single- and multi-vessel coron-
ary artery disease without the need for a specific patient selection.
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Introduction: Rhabdomyolysis ( RML) post aortic surgery probably
affects the renal outcome adversely [1,2]. There is no robust data
regarding the same in literature.

Methods: Retrospective single center data review; prior approval
from Institutional review board. Patients were divided to two groups
Group 1- with RML ( CK above cut off levels 1050 U/Litre) and Group
2 without RML. The determinants of RML and the impact of the same
on outcome; predominantly renal function was evaluated. Chi-square
tests are performed for categorical variables whereas, student t tests
(un-paired ) are performed with continuous variables. Correlation is
performed between Creatine kinase and creatinine rise. P value 0.05
(two tailed) is considered for statistical significant level.

Results: Out of 33 patients, 21 patients (63.64%) developed Rhabdo-
myolysis ( GROUP RML) and 12 did not( GROUP NON RML). Demo-
graphic and intraoperative factors had no significant impact on the
incidence of RML. There was a significantly higher incidence of renal
complications including new postoperative dialysis in the RML group.
Other morbidity parameters were also higher in the RML group.
Conclusions: There is high prevalence of RML after aortic dissection
surgery - ldentification of risk factor and early intervention might
help to mitigate the severity of renal failure

References
1. Omar AS, et al. BioMed Res Int, 2016;2016:7497936
2. Anthony DG, et al. Crit Care Med.2011; 39:1992-1994.
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Introduction: Despite of the modern advances in cardiac surgeries,
cardiopulmonary bypass (CPB) is still widely used that is associated
with variant degrees of acute systemic inflammatory reaction where
leukocytosis emerges as an early sign [1]. We hypothesize that early
post operative leukocytosis (within 36 hours) could be associated
with post cardiac surgeries morbidity.

Methods: Single center retrospective observational study over three
years. We examined 1145 patients, out of these we recruited 924 pa-
tients underwent cardiac surgeries under CPB machine. Patients with
off pump cardiac surgeries, preoperative sepsis, recent steroid use,
renal failure, preoperative pneumonia, and emergently operated
were excluded from the study. Patients were divided into 2 groups
based on early white cell count (WBCs), group I: Control WBCs
<12000 cells/mL (304 patients) and group Il with WBCs > 12000
cells/mL (620 patients).

Results: Patients at group Il had significantly higher incidence of
acute kidney injury and ventilator associated pneumonia (180 vs 70,
20 vs 0 p= 0.03 and 0.00). The Length of mechanical ventilation and
the length of hospital stay were significantly higher in group Il (4.9
+38.1 vs 9.6+20 hours, and 10+11.9 vs 7.8+5.3 days with P-Value 0.00
and 0.000 respectively). Moreover, surgical re-exploration was signifi-
cantly higher in group Il (66 vs 20, P-Value 0.05).in the meanwhile pa-
tients in group Il had significant prolonged bypass time and aortic
cross clamp time (1174466 vs 110.£36.5 and 74136 vs 70+31
P=0.002 and 0.007) respectively.

Conclusions: Asymptomatic high WBCs post cardiac surgery had a
prevalence of 67% in our study and carries a significant increased
risk of morbidity intensive care stay. Further studies are needed for
validating and explaining these findings.

Reference
Lamm G, et al: J Cardiothorac Vasc Anesth 20:51-56, 2006
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Introduction: Transient thrombocytopenia is not unusual after aortic
valve replacement. The aim of the study was to investigate incidence
and risk factors associated with this phenomenon

Methods: In this study we retrospectively analyzed platelet counts
during the first five postoperative days, from patients who under-
went isolated aortic valve replacement from January 2015 to Novem-
ber 2018 in our Cardiothoracic ICU department. Group A consisted of
pts with nadir platelet count less than 60 x 109/L and Group B the
rest of the cohort. The following factors were compared between the
groups: age >75 years old, gender, pre-op platelet count less than
150x 109/L (and more than 80x 109/L), chronic renal failure(GFR <
60ml/min/1.73 m2), pre-op use of aspirin, pre-op use of clopidrogrel,
cardiopulmonary bypass time (CPB)>120 min, use of sutureless pros-
thetic valve, and transfusion with more than 3 red blood cell
units(RBC). Aspirin and clopidrogrel were stopped 5 days before the
procedure. Chi square test was used for the statistical analysis
Results: A total of 198 patients underwent isolated aortic valve re-
placement, during the study period. Platelet count < 60 x 109/L was
found in 28(14.1%) pts consisted group A mean aged 76.2+6.4 vs
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68.8+11.1. No correlation was found with gender (p=0.85), aspirin
use (p=0.06), clopidrogrel use (p=0.67) and CPB time>120
min(p=0.15) Statistical significant factors are shown in Table 1.
Conclusions: Postoperative thrombocytopenia after aortic valve re-
placement was associated with age >75, low pre-op platelets count,
chronic renal failure, and sutureless aortic valve. All patients with
thrombocytopenia were transfused with >3 RBC units

Table 1 (abstract P120). Statistical significant factors

Group A n=28 Group B n=170 p value
Age>75 n% 19(67.9%) 59 (34.7%) 0.001
Low pre-op PLT n,% 8(28.6%) 20(11.7%) <001
Chronic Renal Failure n% 8(28.6%) 20(11.7%) <001
Sutureless valve n,% 19(67.9% 35(20.6%) <001
Transfusion>3RBC n,% 28(100%) 7(4.1%) <001
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Introduction: We investigate whether central venous pressure (CVP)
pressure waveform signal can be informative in detection of slow
bleeding in post-surgical patients. We apply a novel machine learn-
ing method to analyze CVP datasets to characterize bleeding in a
porcine model of fixed rate blood loss.

Methods: Thirty-eight pigs were anesthetized, instrumented with
catheters, kept stable for 30 minutes, and bled at a constant rate of
20ml/min to mean arterial pressure of 30 mmHg. CVP waveforms
were extracted from inspiration and expiration phases of respiration
and statistically featurized. The proposed machine learning method,
Canonical Least Squares (CLS) clustering, identifies correlation struc-
tures that differ between subsets of observations. We extend it to su-
pervised classification. Both clustering and classification methods
yield human-interpretable models that reflect distinctive patterns of
correlations within CVP waveforms.

Results: We conducted three experiments to discover structure in
the physiological response to bleeding. First, we clustered respiration
cycles with full knowledge of blood loss. The color-coded cluster as-
signments are shown in the Figure 1. They are consistent with escal-
ation of bleeding. Second, we deployed clustering on only CVP
features without blood loss. Temporal structure was complemented
with some subject-specific clusters (Fig 2). Third, we ran CLS classifi-
cation to decide whether an observation came from before or after
the onset of bleeding (performance shown in the Table 1).
Conclusions: Our results show that the CVP waveforms carry infor-
mation about the physiologic status of the subject and indicate the
amount of blood lost. Clusters still correspond to bleeding status
even when no information about bleeding was available to the algo-
rithm. CLS clustering enables a detailed yet interpretable view of dis-
covered structures in complex waveform data.

Work partially funded by DARPA FA8750-17-2-0130 and NIH
GM117622.

Table 1 (abstract P121). Bleeding Classification Performance

Single cluster CLS Final CLS Random forest
AUC 70 +/- 13 86 +/- .06 89 +/- 07
TPR @ .10 FPR A7 +/- 19 67 +/- 15 76 +/- 17
TPR @ .01 FPR 22 4/-13 50 +/-.19 61 +/- 21
FPR @ .50 TPR 24 +/- 15 06 +/- .06 07 +/- .08
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Fig. 1 (abstract P121). CLS cluster assignments with 4 clusters
when blood loss is known
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Fig. 2 (abstract P121). CLS cluster assignments with 4 clusters
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Introduction: We aimed to evaluate impact of minimally invasive
thoracotomy (MIVT) versus sternotomy on patients (pts) receiving mitral
valve surgery.

Methods: A retrospective observational study. Between 18/01/05 and
04/05/17 and after propensity score matching we retained 340 pts (95
sternotomy and 245 MIVT) (Table 1). We used SPSS 25 for parametric
and non-parametric tests (p<0.05 = statistically significant).

Results: Hospital stay was 14 (4) days in the sternotomy group and
13 (4) days in the MIVT group, p=0.016.

On day (D) 1, ALT was higher in the MIVT group 30 +28.6U/L vs. 22.1
+19.0U/L, LDH was higher in the sternotomy group 533.5 +187.0 U/L
vs. 356.8+143.6U/L. Sternotomy gave lower thrombocyte counts 144.8
+46.3 vs. 157.6 £49.8 103/uL, p=0.031; lower PT 67.8+9.5 vs. 70.8 £11.0
%; and longer aPTT 39.748.2 vs. 374 +5.57sec. So, clotting is less
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activated in MIVT. Inflammation is activated, at D2 MIVT led to
higher white blood cell counts 10.9 (4.7) 10%*/uL vs. 9.5 (4.4) 10%/
uL; p=0.049, but a lower CRP 16.3 (9.4) mg/L vs 165.0 (67.0)mg/L,
p<0.001.

Urea levels on D1 and 2 were lower in the MIVT group, 0.4
+0.15 vs. 0.4 £0.17g/L and 0.4 £0.20 vs. 0.5 +0.25g/L; p=0.001
& p<0.001. In the MIVT group creatinine kinase was higher
701.0 (595.0) U/L vs 431.0 (237.0), p<0.001, probably due to
femoral cannulation and possible leg ischemia. We found no
difference in: cardiac biomarkers, creatinine, glomerular filtra-
tion rate need for transfusion or revision, bleeding, length of
ICU stay, cerebrovascular accidents, wound infections, pulmon-
ary complications, prolonged ventilation, atrial fibrillation or
need for dialysis.

Conclusions: We found no important differences in ICU outcomes
when we compared sternotomy and MIVT approaches for mitral
valve surgery.

Table 1 (abstract P122). Patient characteristics

Sternotomy MIVT p

n 95 245

mean age (SD) 720 (14.0) 68.0 (16.0) 0.044

Gender male (%) 37 (389) 117 (46.8) 0.225

Aortic clamp time (min) 61 (26) 87 (37) <0.001
Extracorporeal circuit time (min) 96 (34) 134 (42) <0.001
ICU stay (days) 14018 13(18) 0.366

Hospital stay (days) 14 (4) 13 (4) 0016
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Introduction: The Sheikh Khalifa Medical City (SKMC) Hospital is
an 800 bed hospital, which has offered palliative cardiac surgery
to babies with hypoplastic left heart syndrome (HLHS) for the
last decade. During this time, the service has developed, with
increasing patient numbers, increasing use of ECMO by the ser-
vice, and expansion of the cardiac ICU.

Methods: A retrospective notes review was conducted of all admis-
sions to the cardiac ICU since 2006. Patients with HLHS, who under-
went Norwood 1 surgery, were analysed. Population statistics,
surgical interventions, interstage events, and interstage mortality
were reviewed.

Results: Over the last decade, the number of patients with HLHS
who underwent Norwood 1 has increased. Interstage mortality
has decreased, and is currently 30-40%. Significant morbidity
was not seen at a rate higher than in the international litera-
ture. Discharge planning, and community access to allied health
professional services remained a concern.

Conclusions: The paediatric congenital cardiac surgical service in
the United Arab Emirates is relatively new (compared to some
services around the world). Interstage mortality in HLHS is im-
proving as a result of programme development, surgical pro-
gress and postoperative care. In the interstage period, there is
currently no home monitoring programme in place. Some pa-
tients were found to have had very extended hospital admis-
sions. Improved community support may reduce interstage
mortality further, as well as improve the social situation of
many of these patients.
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Introduction: Surgical revascularization in patients with multi-vessel
coronary artery disease still raises many questions. The aim of the
study was to analyze the single center results of off pump CABG in
patients with multivessel coronary disease.

Methods: This retrospective study analyzed 1020 patients with his-
tory of coronary artery disease who underwent off-pump CABG sur-
gery in 2013-2018 years at the Republican Research Center for
Emergency Medicine. The average age of the patients was 58.2+0.95
years. Women were 309 (30.3%) and men - 711(69.7%). Most pa-
tients(76.9%) had Il Class NYHA, and 12.3% and 10.8% patients IV
and Il class respectively. 283 patients had concomitant diseases: dia-
betes mellitus and COPD. The majority of patients were diagnosed
with unstable coronary artery disease (94.4 %); 5.6 % of patients
underwent surgery based on emergency indications or with acute
myocardial infarction.

Results: The mean surgery duration was 210+1.7 minutes. The
mean amount of bypasses (bypass index) was 3.2+0.2, in 840
(82.3%) cases LIMA was used as a preferred graft for LAD bypass,
in 30 (3%) patients with concomitant carotid and coronary artery
disease were performed simultaneous interventions. In 95 (9.3%)
cases due to the haemodynamical instability we turned on-pump.
Postoperative complications were observed in 112(10.9%) pa-
tients. We lined out the prevalence of cardiac complications, such
as heart failure and rhythm disturbances, observed in 87 (8.5%)
and 53 (5.1%) patients respectively. Hospital mortality rate was
2.8% (29/1020). The cause of mortality in all cases was acute
heart failure, due to the initial severity of the disease, and in
11(1.07%) cases an acute myocardial infarction was diagnosed.
Duration of postoperative period was 7.8 + 0.9 days.

Conclusions: Off-pump Coronary artery bypass grafting can be safely
performed with relatively low incidence of mortality and postopera-
tive morbidity.
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Introduction: One of the most harmful complications after cardiac
surgery with cardiopulmonary bypass is a syndrome of multiple
organ dysfunction (MODS). We consider that mid-regional pro-
adrenomedullin (MR-proADM) and mid-regional pro-atrial natriuretic
peptide (MR-proANP) plasma concentrations can be used as predic-
tors of MODS development and LOS in ICU.

Methods: Thirty six adult patients (mean age 60 years, 27 male) with
cardiovascular diseases undervent cardiac surgery with cardiopulmo-
nary bypass (heart valve(s) replacement - 20 (55.6%) patients, aorta
and it's branch surgery — 14 (38.9%) patients, valvular surgery and
coronary artery grafting — 2 (5.5%) patients). NYHA heart failure class
Il was in 3 (8.3%) patients, lll — in 27 (75%) patients, IV - in 6 (16.7%)
patients. In the dynamics levels of MR-proADM and MR-proANP were
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measured in the venous blood with the Kryptor compact plus analyzer
(Thermo Fisher Scientific, Germany) before 1 day and on the 1st and
6th days after surgery. All patients were divided into subgroups accord-
ing to the lengths of stay in the ICU and the development of MOD in
the postoperative period. The data are shown as median and 25th and
75th percentiles. The data were compared by Mann-Whitney U-test, p-
value of <0.05 was considered statistically significant.

Results: Levels of MR-proANP did not significantly change at the
study stages and did not have a significant difference between sub-
groups. The levels of MR-proADM increased in the first postoperative
day and remained elevated for 6 days. This increase was significantly
higher in subgroups of increased LOS in ICU and with MODS. The
data are shown in the Table 1.

Conclusions: MR-proADM can be used as predictor of MODS and
LOS in the ICU for adult patients underwent cardiac surgery with car-
diopulmonary bypass.

Table 1 (abstract P125). MODS development and LOS in ICU
prediction

Marker Presence of 1 day before 6 days after
) MODS surgery gery surgery
NoMODS | 0.62(0.39-140) | 1.5(0.51-2.74 0.93(0.57-1.86)
MR-proADM, nmol/L [ 5p¢ 0.75(0.48-1.08) | 5.8(1.65-19.93)* | 4.1(0.66-14.61)*
: NoMODS | 207 (47.31-446.5) | 204 (51.18-437.1) | 192(85.69-371.8)
MR-proANP. pmol/L mpg 254(107.3-420.8) | 293 (113.4-556.9) | 323 (106.1-max)
#p<0.05
Marker LOS in 1 day before 1 day after 6 days after
) ICU surgery surgery surgery
<24h 0.63(0.39-141) | 1.6(0.51-2.74) 0.97(0.57-1.86)
MR-proADM, nmol/L =23y 0.67(0.47-1.83) | 4.15(1.09-19.93)* | 247(0.61-14.61)*
) <24h 205 (47-446) 210(51.18-437) | 195(85.69-371.8)
MR-proANP, pmollL. —oap 241(79.57-420) | 250(113.4-556.9) | 243 (106.1-438.7)
#p<0.05
P126
Predictive factors of prolonged postoperative ICU stay aftercardiac
surgery

F Ampatzidou, R loannidis, A Dimaki, N Mihail, G Kechagioglou, G
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Introduction: Prolonged intensive care unit (ICU) stay after car-
diac surgery is associated with increased mortality and cost .The
aim of this study was to investigate factors influencing pro-
longed ICU stay.

Methods: Consecutive patients who underwent cardiac surgery from
June 2012 to October 2018 in our Cardiothoracic department, were
retrospectively investigated. Group A consisted of pts with pro-
longed stay defined as more than 3 days and group B the rest of
the cohort. The following characteristics and perioperative factors
were compared between the groups: smoking, diabetes, COPD,
REDO(re-operation), ejection fraction (EF)<50%, emergent proced-
ure, cardiopulmonary bypass time (CPB)>120 min, low cardiac out-
put syndrome (LCOS), acute kidney injury(KDIGO) and mortalityChi
square test was used for the statistical analysis.

Results: From a total of 3163 patients who underwent cardiac sur-
gery, 247 pts consisted group A mean aged 66.8+10.1 vs 65.2+10.6
and Euroscore Il 5.7£7.8 vs 2.1+3.1.No correlation was found with
smoking (p=0.28) and diabetes(p=0.67) Statistical significant factors
are shown in Table 1. Mortality was 20.2% for group A and 1.9% for
group B(p<0.01).

Conclusions: History of COPD, pre-op EF less than 50 %, redo and
emergent procedures, prolonged CPB time, postoperative AKI and
LCOS have statistical significant correlation with prolonged ICU
stay after cardiac surgery. Mortality in this group of patients is
higher.
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Table 1 (abstract P126). Statistical significant factors

Group A Group B p value

COPD n,% 51(20.6%) 426(14.6%) 0012
REDO n,% 20(8.19%) 60(2.1%) <0.01
EF<50% n,% 98(39.5%) 786(27%) <0.01
Emergent n,% 57(23%) 139(4.8%) <0.01
CPB n% 148(59.9%) 749(25.7%) <0.01
LCOS, n% 72(29%) 121(4.2%) <0.01
AKI'n% 146(58.9) 347(11.9%) <0.01
P127

Identifying coagulation thresholds associated with bleeding
complications in pediatric post-cardiotomy extracorporeal
membrane oxygenation

L Thalji', G Schears', K Bohman', D Kor', J Stubbs?, M Nemergut®
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Introduction: Hemorrhagic complications of extracorporeal mem-
brane oxygenation (ECMO) pose a major morbidity and mortality.
Optimal anticoagulation strategies balancing risks of bleeding and
thrombosis in children are poorly understood. We aimed to identify
factors associated with non-surgical bleeding in the first 12 ECMO
hours.

Methods: We evaluated all pediatric (<18 yrs) post-cardiotomy patients
requiring ECMO between Dec 2002-July 2017 stratifying them by pres-
ence/absence of surgical bleeding. Non-surgical bleeding was defined
as chest tube output >3cc/kg/hr during the first 12-hours not requiring
reoperation. Patient characteristics and coagulation parameters at vari-
ous time points after ECMO initiation were compared between groups,
and receiver operator characteristic (ROC) curves were constructed to
identify models and thresholds with optimal predictive performance.
Results: Amongst 117 patients, 63 (53.8%) were male, median
(IQR) age and weight were 47.4 days (7.3 - 394.2), and 4.0kg
(3.0 - 8.5). The 30 patients (25.6%) who experienced non-
surgical bleeding were younger (7.3 vs 109.5 days, p<0.001)
and smaller (3.3 vs 4.8kg, p<0.001). Operative and ECMO dura-
tions, and anticoagulant choices were comparable. Coagulation
parameter differences between groups are shown in Table 1.
Univariate ROC analysis revealed baseline kaolin thromboelas-
tography R-time to best predict bleeding [OR per 10min in-
crease 1.21 (1.06 - 1.37), p=0.004, AUC 0.76]. This persisted
across multivariable models, with adjustment for weight [OR
per 1kg decrease 1.70 (1.11 - 2.59), p=0.014] and the presence
of hypoplastic left heart syndrome [OR 5.09 (1.21 - 21.32),
p=0.026] producing the best predictive performance [OR per
10min R-time increase 1.26 (1.06 - 1.48), p=0.007, AUC 0.89],
Figure 1.

Conclusions: Deranged coagulation parameters, particularly kaolin R-
time may predict non-operative bleeding in pediatric ECMO patients.
These findings may guide therapeutic anticoagulation while avoiding
hemorrhagic sequelae in at risk patients.
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Table 1 (abstract P127). Baseline post-cardiotomy coagulation
parameters following ECMO initiation by bleeding status

Coagulation Bleeders (n=30) Non-Bleeders (n=87) P-value
Parameter

Activated Partial 150.0 (125.5-150.0) 107.0 (67.0-150.0) 0.006
Thromboplastin

Time (sec)

International 26 (1.7-3.0) 2.1 (16-2.8) 0419
Normalized Ratio

Activated Clotting ~ 422.0 (248.2-1067.5) 259.0 (160.0-506.0) 0.008
Time (sec)

Platelet Count 50.0 (38.7-81.2) 59.0 (40.0-82.0) 0.245
(x109/L)

Fibrinogen (mg/dl) 1065 (74.7-151.2) 139.5 (95.0-181.5) 0.029
Kaolin TEG: R-time, 54.4(28.0-87.3), 18.5(11.8-43.6), <0.001,
Alpha Angle, 13.9(2.6-34.6), 29.0(13.7-48.7), 0.002,
Max Amplitude 31.1(10.9-40.8) 424(29.9-52.4) 0.002
Heparinase TEG: 11.3(84-23.5), 94(7.2-14.2), 42.5(30.5-  0.041,
R-time, Alpha Angle, 31.9(20.8-43.9), 54.2), 45.6(37.9-54.9) 0.029,
Max Amplitude 36.3(22.9-49.1) 0016

ECMO = extracorporeal membrane oxygenation, TEG = thromboelastography,
R-time = reaction time. Values are median (interquartile range), p-values
calculated using the Wilcoxon Rank Sum test. Median baseline labs values are
shown, comparable findings were noted when evaluating labs at 4- and 8-
hours, and when evaluating maximum and minimum values for patients
within the initial 12 ECMO hours. No significant findings for TEG Lysis times

AUC: 0.89, p<0.001

True Positive
Sensitivity
o
1
o

0.00 |
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
1-Specificity
False Positive

Fig. 1 (abstract P127). Multivariable ROC curve for Kaolin
Thromboelastography R-time, adjusting for weight and the presence
L of hypoplastic left heart syndrome
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placement on device related morbidity and mortality in cardiac
surgery patients
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Introduction: Intra-aortic counterpulsation remains the most fre-
quently used mechanical assist device worldwide. We aimed to
evaluate intra-aortic balloon pump (IABP) device related morbidity
and mortality in cardiac surgery patients.

Methods: Single centre retrospective review of 402 cardiac surgical
patients treated with IABP counterpulsation between 2013 and 2018
in the University Hospital. Patient outcomes, complications and IABP
insertion technical characteristics were analysed. According to tip
position patients were divided into three groups: acceptable (at T2-
T4 vertebrae), malposition (T5-T6) or severe malposition (at T7 or
below).

Results: Median patient age was 67[IQR, 59-75] years, 289(71.9%)
were male, median EuroSCORE Il was 4.55[IQR, 2.5-10.9]%. Indications
for IABP treatment were: treatment before surgery in 44(10.9%),
prophylactic use in high risk 171(42.5%), hemodynamically unstable
patient before CPB in 5(1.3%), during off-pump CABG in 10(2.5%), fa-
cilitate weaning from CPB in 42(10.5%) and low cardiac output fol-
lowing surgery in 130(32.3%) patients. 327(86.3%) patients survived
to ICU discharge. In hospital mortality was 5.3% in elective IABP
placement group vs 26.4% in urgent IABP implementation group
(p<0.001). In 23(5.7%) patients due to severe aortoiliac disease IABP
was placed intraoperatively through ascending aorta. In remaining
379 patients percutaneous IABP placement was performed, balloon
position was acceptable in 134(35.4%), malpositioned in 172(45.4%),
severely malpositioned in 64(16.9%) and unavailable for 9(2.4%)
cases. In 340(89.7%) patients sheathless technique was used. Vascular
complications rate was 15(3.7%) and showed tendency to be lower
(2.65% vs 10.25%, p<0.05) when sheathless technique was used.
Conclusions: Elective balloon placement was associated with lower
morbidity and mortality. Sheathed insertion showed a tendency to
be associated with higher rate of vascular complications. Suboptimal
IABP tip position was not associated with higher morbidity or mortal-
ity rates.

P129

A cut-off point of cardiac troponin elevation indicating poor
prognosis for critically ill patients admitted in an intensive care
unit: a retrospective study

P Vasileiou, A Boultadakis, E Tsigou, E Boutzouka, T Katsoulas, G Fildissis
Timiou Stavrou and Noufaron, ICU, Attiki, Greece
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Introduction: Elevated cardiac troponin (cTn) level in patients (pts)
admitted in the intensive care unit (ICU) is multifactorial and has
been associated with a worse prognosis. The aim of the study was to
review the frequency and the main cause of cTn elevation and to cal-
culate a discriminating index.

Methods: We retrospectively assessed all pts admitted in our eight-
bed general ICU during a 6-month period with at least one measure-
ment of c¢Tn during their ICU stay. We recorded clinical characteris-
tics, the level of cTn on admission, the maximum cTn during ICU stay
and the possible causes of elevation. Variables are expressed as
mean = SD or as median and Interquartile Ratio (IR), according to the
normality of their distribution. Student’s O test or the Mann Whitney
U tests were used to compare the group of elevated cTn with the
group of normal cTn. The prognostic performance of elevated cTn
was evaluated by the Receiver Operating Characteristics (ROC) curve.
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Statistical analysis was performed using SPSS version 21.0 (SPSS, Inc.,
Chicago, lllinois).

Results: In 84 out of 92 pts that ¢cTn was measured at least once,
abnormal levels (>15.6 pg/ml) were found in 58 (69%) of them,
and the maximum cTn value was 633 (1718.25) pg/ml. The clin-
ical characteristics of the pts are depicted in Table 1. Sepsis was
the main cause of troponin elevation, which complicated by
Acute Kidney Injury (AKI) in 20 pts (34%). Maximum cTn, AKI and
the difference of maximum - admission c¢Tn (AcTn) differed sig-
nificantly between pts who survived and pts who died (p=0.029
and 0.001, respectively). The Area Under the Curve (AUC) was
0.753 and the optimal prognostic cut-off value of AcTn was 57
pg/ml with a sensitivity of 0.656 and a specificity of 0.833
Conclusions: Raised cardiac troponin values is a frequent finding in
ICU pts and sepsis is the driving cause. AKl and the difference be-
tween maximum and admission cTn measurements differ signifi-
cantly between pts who survive and pts who die. An elevation of cTn
during ICU hospitalization >57 pg/ml seems to be a threshold indi-
cating poor prognosis regarding both mortality and AKI.

Table 1 (abstract P129). Clinical characteristics of the pts

High cTn (n=58) Normal cTn (n=26) P value
Gender (Male) 29 9 0239
Age (years) 72 (16) 61 (33) 0.002
Mortality 32 (57.1%) 1 (3.8%) <0.001
APACHE I 24.27 £8.99 12.76 £5.62 <0.001
SOFA 9.71 £3.79 4.95 +3.35 <0.001
LOS 14(23) 309 0.004
P130

The prognostic role of NT-pro-BNP in septic patients with elevated
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Introduction: Sepsis is frequently accompanied with release of car-
diac troponin T (TnT) and NT-pro-BNP, but the clinical significance of
this myocardial injury and cardiac dysfunction remains unclear [1].
TnT is known to be an independent predictor of mortality, whereas
the prognostic role of NT-pro-BNP is uncertain.

Methods: We have prospectively enrolled 67 patients with sepsis in our
intensive care unit from June the 1st 2017 to June the 1st 2018. Subjects
with a clinically apparent cause of troponin release were excluded. High-
sensitivity cardiac troponin | (hs-cTnl), NT-pro-BNP, CRP and PCT and lac-
tate concentration in plasma were measured at admission

Results: Mean SOFA on admission was 6,1 points. 38.8% of patients
were women. Mean age ranged from 52 +7.8 years in men and 54.38
+9.2 years in women. 37.3% of patients were admitted in shock.
70.15% patients underwent noncardiac surgery. 30 days mortality rate
was 62.7% (42 pts). Average TnT 0.21+0.09 ng/dl. Average Nt-proBNP
238.8+72.4 ng/ml. TnT and NT-pro-BNP levels on admission were sig-
nificantly lower in survived patients. 0.11 vs 0.28 ng/ml, p=0.007 for
TnT and 194.4 pg/ml vs 272.3 pg/ml, p= 0.05 for NT-pro-BNP. There
was significant correlation between TnT level and PCT, APACHE-I,
SOFA, lactate and NT-pro-BNP values (p < 0.05). We've performed step-
wise multiple regression model, that included age, PCT, CRP, APACHE-II,
SOFA, lactate, TnT and NT-pro-BNP. Elevation of NT-pro-BNP was
founded to be the only independent predictor of mortality in septic pa-
tients with elevated HR 1.6 [1.15; 2.24], p= 0.013.

Conclusions: Elevated NT-pro-BNP is an independent predictor of un-
favorable prognosis in septic patients with elevated TnT level.

Reference
1. Fei Wang et al. Crit Care. 2012; 16(3): R74.
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The incidence and risk factors of acute kidney injury after left
ventricular asisst device implantation

A Ozdemirkan, H Sahinturk, F Atar, O Ersoy, P Zeyneloglu, A Pirat
Baskent University Faculty of Medicine, Anesthesiology and Critical Care,
Ankara, Turkey

Critical Care 2019, 23(Suppl 2):P131

Introduction: Cardiac surgery-associated acute kidney injury (AKI) is a
serious complication of cardiac surgery with an incidence of 5-42%.
The aim of the study was to evaluate AKI in the early postoperative
period after left ventricular assist device (LVAD) surgery and to com-
pare patients with and without AKI to determine incidence, risk fac-
tors and clinical outcomes.

Methods: In this retrospective cohort study, the medical records of
all patients aged between 18-75 years undergoing LVAD implant-
ation from January 2011 to December 2016 was reviewed. AKI was
defined according to KDIGO criteria.

Results: Out of 57 patients, 10 (18%) were female and the mean age
of the cohort was 44.6+16.1 years. Thirty six patients (63%) devel-
oped AKI following LVAD implantation. Duration of cardiopulmonary
bypass was longer in patients with AKI (162.5£58.2 vs 128.7+48.6,
p=0.039). Patients with AKI had lower mean blood pressures (54.9
+13.1 vs 62.8+6.9, p=0.013), higher frequency of norepinephrine
usage [16 (44%) vs 3(14%), p=0.020), and higher cumulative fluid bal-
ance on the postoperative first day (1.4+0.6 L vs 1.2+0.9L, p= 0.042).
The frequency of prolonged mechanical ventilation among patients
with AKI was higher when compared to those without AKI [21 (58%)
vs 5 (24%), p= 0.012]. Logistic regression analysis revealed duration
of cardiopulmonary bypass, mean blood pressure and cumulative
fluid balance on the postoperative first day as independent risk fac-
tors for AKI (OR:1.013, Cl 95% 1.000-1.025, p:0.045; OR: 0.929, Cl 95%
0.873-0.989, p:0.021; OR: 1.001, Cl 95% 1.000-1.001 respectively). Hos-
pital mortality (58% vs 24%, p=0.012) and 30-day mortality (39 % vs
5%, p= 0.005) were significantly higher in patients who had AKI.
Conclusions: AKI develops in 63% of patients after LVAD surgery.
Risk factors for occurance of AKI includes longer duration of cardio-
pulmonary bypass, lower mean blood pressures and higher cumula-
tive fluid balance on the postoperative first day.

P132

Early inotropic therapy in patients after venoarterial
extracorporeal membrane oxygenation implantation - a single
center experience
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Introduction: Venoarterial extracorporeal membrane oxygenation
(VA-ECMO) increases afterload. This can negatively impact left ven-
tricular (LV) output in case of decreased LV-function resulting in in-
creased filling pressures, pulmonary edema, LV-distension or even
stasis in the pulmonary circulation. If positive inotropic agents should
be used is discussed controversial in literature.

Methods: Here, we report data of VA-ECMO-patients, treated with
dobutamine, levosimendan, suprarenin or no inotropic agens, in re-
spect of 30-day survival. All data were collected retrospectively (10/
2010 to 10/2018) at a single center, all patients with a survival below
24 hours were excluded. While treatment of VA-ECMO patients is
strongly guided by standard operation procedures at our institution,
no recommendation on positive inotropic therapy could be made.
Results: A total of 232 VA-ECMO patients were evaluated, of which
47 patients were treated with levosimendan within 48 hours after
cannulation. 30day survival in the whole cohort was 41.9%. A total of
99 patients did not receive any positive inotropic therapy at 24 hours
after implantation (survival 48.0%). Survival was best in the
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levosimendan plus dobutamine group 50%, followed by dobutamine
mono-therapy 46.2% and levosimendan mono 41.2%. Survival with
suprarenin mono was 33.3%, suprarenin plus levosimendan 25.0%
and suprarenin plus dobutamine 18,8%. Pooling data, we found no
evidence that levosimendan and/or dobutamine (survival 45.8%,
n=83, p=0.882) improves survival over no inotropic therapy (Fig 1).
Therapy with any combination including suprarenin however re-
sulted in poor survival (27.7%, n=65, p=0.009). Adjustment for lactate
levels or eCPR did not change the results.

Conclusions: This retrospective analysis of 232 VA-ECMO patients
shows no evidence that early inotropic therapy improves outcomes
in VA-ECMO patients. This conclusion is obviously biased by retro-
spective design. Until randomized data are available, suprarenin how-
ever should be avoided.

30 day survival after va-ECMO implantation

100 —— pooled levosimendan/dobutamine
—— no inotropic agent
T 801 —— pooled suprarenine
5 60
(]
@ 40-
o
[
o 204
p=0.0017
c 1 1
0 240 480 720

Hours after implantation

F

g. 1 (abstract P132). 30 day survival after va-ECMO implantation
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Introduction: Positive fluid balance is associated with poor outcome
in septic shock. The objective of the present study was to
characterize non-resuscitation fluids in early septic shock.

Methods: Consecutive patients >18 years of age were screened
for inclusion criteria during a 4-month period in 8 ICUs in
Sweden and in Canada. Inclusion criteria were septic shock per
SEPSIS-3 definition within 24 hrs of ICU admission. A maximum
of 30 patients per center were included. Type, indication and
volume of non-resuscitation fluids were recorded during the
first 5 days of admission. Fluids other than colloids, blood prod-
ucts and crystalloids given at rate > 5ml/kg/h were considered
to be non-resuscitation fluids. The study was registered on Clini-
calTrials.gov (NCT03438097). Data are presented as median
(interquartile range).

Results: A total of 201 patients were included between March 1st
and June 30th 2018 (see Table 1 for demographics). Patients re-
ceived 7886 (4051-12670) milliliters (ml) of non-resuscitation fluids
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and 3450 (2000-5625) ml of resuscitation fluids during the obser-
vation period. Non-resuscitation fluids consisted of vehicle for
drugs 2418 (1289-4655) ml, glucose 1485 (0-3124) ml, crystalloids
at a rate of < 5 ml/kg/h 600 (0-2000) ml, enteral nutrition 334 (0-
1609) ml, enteral water 270 (0-995) ml and parenteral nutrition 0
(0-0) ml. Vehicles were mainly used for administration of vaso-
active drugs and antibiotics, and total volumes were 455 (185-
900) ml and 560 (125-1100) ml, respectively. Daily volume and
type of fluid are presented in Figure 1. At day 2 and onwards
non-reuscitation fluids represented the major part of total daily
volume (Figure 1).

Conclusions: These recent data suggests that non-resuscitation fluids
is the major source of fluids in septic shock already at day 2 after ad-
mission to the ICU. Strategies aimed at reducing this source of fluids
may reduce positive fluid balance.

Table 1 (abstract P133). Patient characteristics

Number of patients 201
Female sex, n. (%) 71 (35)
Age, years, median (interquartile range) 69 (59-77)
Weight, kg, median (interquartile range) 78 (60-90)
Alive at 30 days, n. (%) 130 (64.6)
RRT, n. (%) 48 (239)
Mechanical ventilation, n. (%) 135 (67.1)
Surgery, n. (%) 58 (289)

Mechanical ventilation and RRT (renal replacement therapy) at any time during
the study period. Surgery as a cause of sepsis or for source control

3 Enteral water

3 Parenteral nutrition
1 Enteral nutrition

mm Crystalloids (<5 ml/kg/h)
—

|

—=

4000 L2 Glucose solution
Vehicle
N Resuscitation fluid
n=191

= 3000
E
£
3 2000
o
>

1000

Day

Fig. 1 (abstract P133). Median daily volume and type of fluids.

Data for type of fluid each day are presented as percent of total
daily volume. Please note that sum of the median daily volume does
not equal sums of median non-resucitation and resuscitation fluids
over the whole observation period as described in results because of
the skewed distribution of data. Number of patients are (n)
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Introduction: Aim was to compare different fluid hydration regi-
mens, standard fluid replacement method and targeted fluid re-
placement before declamping of anastomotic renal vessels, on
early graft function during live related renal transplantation
(LRRT). Primary outcome of study was serum creatinine (creat) on
first postoperative day

Methods: 40 consenting patients undergoing LRRT were random-
ized. In Group S- patients received intravenous fluid according to
standard guidelines for intraoperative fluid infusion using
Holliday-Segar rule. Patients in Group T- received intravenous
fluids at start of vascular anastomosis to achieve a CVP of > 15
mm Hg at de-clamping of vessels. Serum creat, blood urea,
serum electrolytes and urine output were measured in postopera-
tive period. Hemodynamic parameters including blood pressure,
CVP, cardiac output and cardiac index were compared in both
groups

Results: Difference in serum creat on first post-operative day,
2.04 (0.73) and 2.31 (1.19) [Mean (SD)] in Group T and S, re-
spectively, were statistically insignificant. Total urine output on
first post-operative day was significantly more in Group T as
compared to Group S (P value-0.03). Graft diuresis time and
graft turgidity after vascular de-clamping were significantly bet-
ter in Group T. Total volume of crystalloids infused during intra-
operative period was significantly less in Group T (P value-
<0.001)

Conclusions: Serum creat on first post-operative day was similar
in patients receiving fluid according either to standard practice
or according to focused infusion prior to de-clamping of vascu-
lar anastomosis despite intervention group receiving signifi-
cantly less intravenous fluid intraoperatively. Graft turgidity
score and diuresis time were significantly better with focused
infusion
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A retrospective analysis of intravenous (IV) fluid and medication
administration in a United Kingdom district general Intensive Care
Unit (ICU)
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Introduction: We aimed to ascertain the extent and make-up of
fluid overload in critically ill patients and to identify whether de-
livery of more concentrated medications could reduce this. Posi-
tive fluid balance is associated with increased mortality [1]. A
recent study has shown that the predominant component of fluid
overload was from IV medications and maintenance fluid [2].

Methods: We reviewed 20 sequential patients admitted to our ICU
with an APACHE Il score of greater than 15 and a length of stay
(LOS) greater than 72 hours. The patients’ electronic admission sum-
mary was interrogated to establish: length of stay (LOS) fluid balance
at 72 hours, total volume administered as IV medications, total vol-
ume administered as maintenance fluid and total fluid administered
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as bolus fluid. Predicted reduction in volume resulting from administra-
tion of the most concentrated format of IV medications received in the
first 72 hours LOS was calculated for each patient. The percentage re-
duction in total IV fluid administration was then calculated.

Results: 90% of patients had a positive fluid balance at 72 hours
LOS. Median fluid balance at 72 hours was positive 4170.5 mls. IV
medications (median 2423 mls) and maintenance fluid (median
3362.5 mls) represented a greater proportion of intravenous fluid ad-
ministration than bolus fluid (median 1900 mls). Use of the most con-
centrated format of IV medications gave a predicted median volume
reduction of 687.75 mls and a median percentage reduction in total
IV administration of 11%.

Conclusions: The proportion of patients with a positive fluid balance
and the breakdown of IV fluid administration reflect that seen in re-
cent studies [2]. By administering medications in the highest concen-
tration possible, reductions in fluid administration can be made. A
shift away from using maintenance IV fluid in the acute phase of crit-
ical illness may lead to reductions in fluid overload.
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Introduction: Fluid overload(>10% of admission BW) has been asso-
ciated with increased complications & organ dysfunction [1]. The aim
of this study was to study the incidence &effects of intraop fluid
overloads [IFO] on the incidence of prolonged ICU stays (>72 hr); 90
day mortality&periop complications in patients undergoing major ab-
dominal surgery

Methods: A prospective, observational study was done on1,680 pa-
tients admitted to the general SICU from Jan 2014 - Dec 2017 after
major abdominal surgery. study data included patients'demographic
data; admitted & preop serum alb, Hb & creatinine up to 72 hrs; ASA
physical status; surgery type & urgency; anesthesia type & duration;
type & amount of intake & output; perioperative complications; sep-
tic shock on ICU admission; ventilator days, ICU & hospital LOS, APA-
CHE Il score on postop day 1, 90 day mortality.

Results: Incidence of IFO was 15.2%. Patients with IFO had signifi-
cantly longer anesthetic times, lower preop & admitted serum
alb; higher preop Hb, fluid balances; longer ICU & hospital LOS.
Significantly higher combined general & neuraxial block & septic
shock on ICU admission were seen in the IFO pts. Significantly
higher periop complications (e.g. CHF, serious cardiac arrhythmias,
intraabdominal hypertension, wound infection, anastomosis leak-
age) were found in IFO patients esp in septic shock patients. AKI
was the most organ dysfunction (28.8%) found in IFO & 17%
needed RRT from fluid overload. IFO was a significant predictor
of prolonged ICU stay (OR 9.78; 95% Cl 3.28 -10.9, p<0.001) &
who had intraop fluid balances>130 mL/kg were significantly as-
sociated with higher 90-day mortality.

Conclusions: IFO had a high impact in critically ill patients undergo-
ing major noncardiac surgery in terms of prolonged ICU stay, increas-
ing periop major complications, and mortality. Care should be taken
to prevent IFO.
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Introduction: In children less than 30 kilograms, maintenance
fluids are routinely added to the resuscitation requirements cal-
culated using Parkland’s or other formulae. The contribution of
this component for fluid resuscitation in children can add a sig-
nificant quantity to total estimated fluid requirements. For ex-
ample, in a child who is 10 kilograms with a 25% burn, the
maintenance fluid requirement is 1000 mls per 24 hours and
the resuscitation component per Parkland’s will be 4 x 10 x
25%=1000 mls. Hence, the maintenance requirement can ex-
ceed the resuscitation requirement in this child if the burn sur-
face area is less than a 25 % burn. The contribution of
maintenance fluids to the total fluid requirements in small chil-
dren with thermal injuries is under-recognised and not fre-
quently studied.

Methods: To understand the contribution of maintenance fluids
to the total fluid requirements in children less than 30 kilo-
grams who need resuscitation for thermal injuries of different
sizes, we numerically simulated 1. children who had similar
weights but different burn sizes and 2. Children with similar
burn size but different weights. The results are as shown in Fig-
ure 1 and 2.

Results: 1. The contribution of maintenance fluids is greatest in
smaller children with a smaller burn. 2. In bigger children and
larger burns, as the total burn fluid requirements are higher,
the proportion contributed by maintenance fluids to the total
fluid requirements is smaller. 3. Decreasing the quantity of
maintenance fluids (like in other areas of intensive care) may
help decrease fluid overload, particularly in smaller children
and smaller burns

Conclusions: Understanding of the contribution of maintenance
to the total fluid requirements in children is important for ac-
curate fluid management.

Fiuid intake al 24 howrs fram start of resuscialion (mikg ™ burs)

Bum (% So%y soace ared,

Fig. 1 (abstract P137). Total fluid requirements for different
L Burn sizes
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Introduction: Accurate quantification of fluid in resuscitation of thermal in-
juries is important for benchmarking, comparing and improving outcomes.
In adults, it is usually expressed as mls/kg/%TBSA. In children, maintenance
fluids are added to the resuscitation requirements. This is kept constant
and the resuscitation component is titrated to meet pre-defined end point-
s—usually urine output. Maintenance fluids are not uniformly stratified
across the weight ranges. We propose that quantification of fluids in mls/
kg/%TBSA in children does not accurately capture fluid needs for resuscita-
tion due to the maintenance component of the fluid requirement.
Methods: We conducted this retrospective study in children admit-
ted to a single-center Burns Intensive Care Unit (BICU) between Janu-
ary 2010 and December 2014. Children <30 kilograms with TBSA
>15% admitted within 8 hours of their injury were included. OE (Ob-
served to expected ratio) and fluid in mls/kg/% TBSA were calculated
as shown in Figure 1.

Results: There were 33 children in the cohort with half requiring in-
vasive mechanical ventilation in the BITU and nearly a quarter requir-
ing inotropic support. The demographic details are as shown in
Table 1. The OE ratio at the end of 24 hours in the cohort was 1.01
(0.68-1.36). The total fluid given was 6.9 (6.1, 8) mls/kg/ % TBSA. The
Titrated resuscitation component was 4.2 (3.7, 5.6) mls/kg/TBSA. Total
fluid (which included the maintenance fluid) had a poor correlation
with OE ratio R2=0.34 (Fig 2). Exclusion of the maintenance fluid had
a better correlation with the OE ratio R2=0.75

Conclusions: To capture differences in the titratable resuscitation com-
ponent rather than differences in the maintenance requirements, fluid
should be quantified in children by excluding the maintenance compo-
nent when expressed as mls/kg/%TBSA.

Table 1 (abstract P138). Patient details

Age (Years) 22(14,32)
Weight (Kilograms) 13.8 (12, 15.3)
TBSA (%) 27 (17-90)
Hours at admission 6 (598)

Scald [N(%)] 26 (78%)
Flame [N(%)] 7 (21%)

LOS/%Burns 0.52 (0.36, 0.80)

Total fluid input at 24 hours noted = Calculated Maintenance + Titrated Resuscitation (Observed)

Total fluid estimated at 24 per Parkland’s formula calculated = Calculated Maintenance + Calculated Resuscitation

(Expected)

Observed: Expected ratio (OE ratio) = Calculated Maintenance + ed Resuscitation

Caleulax tenance + Estimated Resuscitation
Correlation of Total fluids given at 24 hours expressed as mis/kg/% TBSA with OE ratio
Correlation of the Titrated resuscitation fluid (Total fluids at 24 hours-Maintenance needed at 24 hours) with O ratio

Fig. 1 (abstract P138). Fluid Calculations
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Introduction: Dynamic arterial elastance (Eadyn; pulse pressure vari-
ation/stroke volume variation; PPV/SWV) is a dynamic parameter of ar-
terial load that can be continuously monitored. Previous study
proposed that Eadyn was able to predict mean arterial pressure
(MAP) responsiveness after fluid challenge [1-5]. The objective of this
study was to assess whether the Eadyn was able to predict MAP re-
sponsiveness in acute respiratory distress syndrome (ARDS) patients
ventilated with low tidal volume.

Methods: We performed a prospective study of diagnostic test accur-
acy in adult ARDS patients with acute circulatory failure and fluid re-
sponsiveness. All patients are continuously monitored blood pressure
via arterial line connected with Flotrac® transducer and Vigileo®
monitor. Once the attending physicians decided to load intravenous
fluid, we recorded PPV/SVV and also other hemodynamic parameters
before and after fluid bolus. MAP responsiveness was defined as an
increase in MAP > 10% from baseline after fluid challenge.

Results: Twenty-three events were included. Nine events (39.13%)
were MAP-responsive. Cardiac output, heart rate and stroke volume
were similar in both MAP-responder and MAP-nonresponder group.
Baseline MAP, diastolic blood pressure (DBP) and pulse pressure (PP)
were significantly different after fluid challenge in MAP-responder
group. Eadyn of preinfusion phase was failed to predict MAP
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responsiveness after fluid challenge (area under the curve = 0.603,
95%Cl = 0.38-0.798).

Conclusions: One of the arterial load parameters such as Eadyn de-
rived from non-calibrated pulse contour analysis method was unable
to predict MAP responsiveness in ARDS patients with low tidal vol-
ume ventilation.
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Introduction: Fluids administration remains a cornerstone treatment
for patient in shock state. Increase in Mean Systemic Filling Pressure
(Pmsf) with minimal variation of Central Venous Pressure (CVP),
should follow volume load in fluid responders (FR). Our aim is to test
the hypothesis that in FR septic shock patients, fluid load will deter-
mine a significant increase in Pmsf but not in CVP.

Methods: We prospectively included all mechanically ventilated pa-
tients with diagnosis of septic shock with invasive hemodynamic
monitoring (transpulmonary thermodilution VolumeView-EV1000 Ed-
wards©). We collected hemodynamic and metabolic data and Pmsf
with the inspiratory holds technique, before and after a fluid chal-
lenge (FC) of 500 ml of ringer lactate in 10 minutes). FR was defined
as an increase in cardiac output (CO)>15%.

Results: 13 measures were obtained in 11 patients. In 8 case we ob-
served FR. We found a significant increase in Pmsf after a FC (mean
difference(md) 16.9+21.5 mmHg, p=.015). CVP increased significantly
(md 2.5£2.4 mmHg, p=.002). Pmsf increased significantly in non-FR
(md 27+£10mmHg, p=.013) but not in FR while CVP was higher after
FC only in FR (md 2.4+2.1mmHg, p=.008). Venous return gradient
(Pmsf-CVP) globally increased after FC (md 14£22 mmHg, p=.03), but
only in non-FR such increase was significant (md 24+12 mmHg,
p=.03). No correlation was found between the variation CO and ven-
ous return gradient. We did not find any improvement in metabolic
parameters after the fluid challenge.

Conclusions: Pmsf and combined CVP variations do not correlate
with FR in our cohort of septic shock patients. Inspiratory holds may
not be adequate to infer Pmsf in such context. Further studies are
warranted to investigate the effect of FC on Pmsf in this field.
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Introduction: Cardiac function is known to be negatively impacted by
sepsis. Stroke volume (SV) change in response to Passive Leg Raise (PLR)
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is an effective method to predict fluid responsiveness (FR) or cardiac re-
sponse to preload expansion. We have previously shown that fluid re-
sponsiveness is a dynamic state, changing frequently over a 72 hour
monitoring period.

Methods: FRESH is a currently enrolling prospective randomized con-
trolled study, evaluating the incidence of FR and patient centered out-
comes in critically ill patients with sepsis or septic shock
(NCT02837731). Patients randomized to PLR guided resuscitation were
evaluated every 6-12 hours over the first 72 hours of care and classified
as FRif the SV increased > 10% when measured with non-invasive bior-
eactance (Starling SV, Cheetah Medical). The time of first FR was noted.
Results: A total of 608 PLR assessments were performed in 86 patients
over a 72 hour monitoring period. 56 % were female, and the average
age was 61 years. PLRs were evaluated over time, with time O repre-
senting initial fluid resuscitation (Figure 1). When individual subjects
were evaluated over time, 100% of subjects who became FR only after
24 hours showed evidence of LV/RV dysfunction (Figure 2).
Conclusions: Fluid responsiveness or preload dependence frequently
changes for septic shock patients over the first 72 hours of care. Evidence
suggests it is beneficial to periodically perform an assessment of preload
responsiveness to guide fluid administration, as preload dependence is a
dynamic and changing state. Preload dependence provides additional in-
formation beyond fluid responsiveness. Those patients who remain pri-
marily fluid non-responsive (preload independent) are more likely to
demonstrate ECHO confirmed LV/RV dysfunction, as the delay in return
to cardiac function may be related to underlying cardiac deficits. Further
evaluation may be indicated in preload independent patients.

Fluid Responsive PLR Time Series
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L Fig. 1 (abstract P141). Fluid Responsive PLR Time Series
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Introduction: Fluid resuscitation is one the main management in pa-
tients with septic shock. Large amount of fluid may be needed in
surgical septic shock patients. The aim of this study was to compare
the effect of 20% vs 5% albumin in addition to crystalloid solution in
the early phase of septic shock resuscitation in surgical septic shock
patient undergoing major surgery for source control on perioperative
outcome.

Methods: This prospective observation study was done in consecu-
tive surgical septic shock patients (age > 18 yrs) undergoing surgery
for source control who received only crystalloid solution, 5% albumin
or 20 % albumin in addition in crystalloid solution in the early period
of shock resuscitation (12 hours after shock detection) and admitting
to the general surgical ICU during October 2016-September 2018.
Study data included patient demographic data, co-morbidities, ASA
physical status, diagnosis, type and duration of operation, Type &
amount of fluid used, fluid intake/output in the first 72 hrs, time to
reverse shock, incidence of early postoperative complications (AKI,
ARDS, intraabdominal hypertension), shock reversal time, ICU & hos-
pital LOS), 28 & 90 day mortality

Results: There were no statistical significant different in the demo-
graphic data & comorbidity in the 3 groups (180 patients). Significant
more patients in the 2016 received only crystalloid resuscitation. No
allergy was found in the albumin groups. Patients who received co-
administration of albumin solution had significant less shock reversal
time, fluid balance, incidence of AKI, ARDS, intraabdominal hyperten-
sion, ICU length of stay & 28 days mortality. Patient who receive 20%
albumin had significant less shock reversal time, fluid balanced, ab-
dominal hypertension & ICU length of stay.

Conclusions: Hyperoncotic 20% albumin could be used as a safe
additional resuscitation fluid to crystalloid solution in surgical septic
shock patient with less shock reversal time & less complications from
positive fluid balance.
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Introduction: Hydroxyethyl Starch (HES), a synthetic colloid, has been
used as a volume expander, and is associated with renal impairment
in patients with sepsis. However, a small dose of HES (6%, 130/0.4)
has sometimes been used in acute ischemic stroke. Therefore, we in-
vestigated whether a small dose of HES was linked with renal deteri-
oration in patients with acute ischemic stroke.

Methods: A consecutive 524 patients with acute ischemic stroke
within 7 days from onset were included between January 2012 and
May 2016 (Fig 1). We collected admission serum creatinine (SCr), esti-
mated glomerular filtration rate (eGFR), and renal function was
assessed using KDIGO definition of acute kidney injury on hospital
days 5 to 9 as to patient’s hospitalization period. Proportion of pa-
tients with good functional outcome [(mRS) 0-2] at 90 days were
compared between HES group and controls.

Results: Among the included patients (mean age, 68.6; male, 56.5 %),
81 patients (15.5 %) were treated with HES (median cumulative dose,
1450 mL). Initial SCr was lower (0.87 + 0.43 vs. 1.15 + 1.15, P < 0.001)
and initial eGFR was higher (86.91 + 24.27 vs. 7455+ 29.58, P <
0.001) in HES group compared with controls (Table 1, 2). The rate of
acute kidney injury (AKI) was not different between HES group and
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control (4.9 % vs. 8.1 %, P = 0.320) (Fig 2). Moreover, use of HES de-
creased followed-up SCr (0.81 + 0.47, P= 0.001) and increased
followed-up eGFR (97.02 + 27.90, P < 0.001) similar to control group
(SCr, 1.05 = 0.97, P = 0.001; eGFR, 80.35 + 3291, P < 0.001). HES
treatment did not lead to better functional outcome after 3 months
of acute ischemic stroke (58.5% vs.64.3%, P = 0.279).

Conclusions: HES did not negatively affect renal outcome in patients
with acute ischemic stroke if HES was used with a small dose.
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Table 1 (abstract P143). Baseline characteristics of study population

Characteristic Total HES Yes HES No p

(n =524) (n=81, 155 %) (n=443, 84.5 %) value
Age, years (mean + SD) 686 + 130 648+ 147 693 £+ 125 0.004
Gender (male), n (%) 296 (56.5 42 (51.9 %) 254 (57.3 %) 0.360

%)
Initial NIHSS*, median 429 5(3-9 3(1-9) 0.03
(IQR)
Discharge NIHSS*, 2 (0-5) 4 (1-7) 2 (0-4) 0.008
median (IQR)
Previous stroke 115219 13 (16.0 %) 102 (23.0 %) 0.163
history, n (%) %)
Body mass index, m2 233 +33 235+ 30 233 +33 0457
Total Fluid balance 367 £295 421 +299 357 +£292 0.072
(L/hospital day)
Table 2 (abstract P143). Differentiation of initial and follow up
laboratory finding
Values Total (N HES Yes (n=81, HES No P

=524) 15.5 %) (n=443, 84.5 %) value

Initial SCr (mg/dL), mean £ 1.11 + 0.87 + 043 115+ 1.15 <0.001
SD 107
F/u SCr (mg/dL), mean + 101 £ 081 £ 047 1.05+ 097 0.001
SD 091
Initial eGFR (mL/min/1.73 7646 £ 8691 £ 2427 7455+ 2958 <0.001
m2), mean + SD 29.15
F/u eGFR (mL/min/1.73 8293+ 9702 +2790 8035+ 3291 <

m2), mean + SD 3273 0.001

Increased SCr (mg/dL), n 163 (31.1 24 (29.6 %) 139 (314 %) 0.755
(%) %)
Increased SCr (> 0.3) (mg/ 40 (7.6 4 (49 %) 36 (8.1 %) 0.320
dL), n (%) %)

Exchided patients (N=704)
Patients hospialized within S days (N= 189)

Patients received manitol treatment additionally (N=7)

Nofollowed up renal function (SCx, eGFR) at less than 7 days (N=369)

Noinformation on fluid balance (nput and output fluid vohme difference) at less than 7
days (N=139)

Nofollow-up mRS at 90 days (N=7)

Inchuded patients
(@=524)

HES No
(N=443)

Fig. 1 (abstract P143). Flow diagram of patients selection
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Renal function deterioration, n (%)
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Fig. 2 (abstract P143). Baseline renal function and alteration of
renal function in HES treatment (N= 81)
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Introduction: Venous return and systemic perfusion are determined
by pressure and volumes within the Venular Network. Mean Systemic
Filling Pressure (MSFP) is crucial for venous return and volaemic sta-
tus, and as such it is a useful parameter in physiology and clinical
settings alike. We tested whether: Near Infra-Red Spectroscopy (NIRS)
could be effective at measuring MSFP both in healthy individuals
and in conditions with a rise in interstitial pressures; after an occlu-
sion pressure is relieved, the decrease in venular blood volume could
allow calculation of T (time constant) and thus Venous Resistances
(Rv). In order to verify these hypotheses we used a forearm NIRS
probe on healthy individuals at rest and during different degrees of
Maximal Voluntary Contraction (MVC).

Methods: 10 healthy subjects volunteered in the study that took
place at Sant’Andrea Hospital in Rome (ltaly). All subjects had venular
pressures and volumes assessed via a NIRS probe positioned on the
forearm using a pressure-cuff in steps of 5 mmHg from 0 to 50
mmHg, at rest and at 10% and 20% MVC. For each patient MSFP, un-
stressed Volume (Vu) and stressed Volume (Vs) were measured. A
temporary 30 mmHg occlusion was obtained and volume time
course was calculated upon release, to derive T.

Results: P-V relationship was found to have a 3-slopes shape reflect-
ing venular network changes. We measured Vu, Vs, and obtained
MSFP values of 6.74 + 1.83 mmHg, p<0.001; during exercise no
changes in Vu and Vs were noted but MSFP values rose; value was
found to be 2.9 + 0.1 sec at rest and 0.9 + 0.03 sec after exercise,
reflecting a reduction in Rv.

Conclusions: NIRS measurements on healthy subject may have impli-
cations in the clinical assessment of critical care patients where
changes in interstitial pressure are possible.
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Introduction: In the pathogenesis of multiple organ dysfunction syn-
drome (MODS) important role plays the development of hepatic dys-
function. A known method for assessing hepatic blood flow is
reohepatography (RHG). However, it requires the analysis of a large
number of parameters of the rheogram curve.

The aim of this study was to develop a method for assessing arterial
hepatic blood flow based on the RHG in patients with MODS after
abdominal surgery.

Methods: 55 patients in the department of anesthesiology and inten-
sive care unit were included in a prospective study (36 men and 19
women, age 60.1 £ 16.1 years, weight 78.5 + 13.9 kg.). All patients
were divided into two groups: group 1 - patients after orthopedic
and trauma surgery (n = 28), group 2 - patients after abdominal sur-
gery with MODS (n = 27). Patients in the groups did not have statis-
tical differences by sex, age, body weight, height. RHG was carried
out using the “Reo-Spectr” (Russian Federation).

Results: We have compared the RHG indicators between the groups
(Table 1). We have developed a method for assessing hepatic arterial
blood flow, which consists in determining the area under the arterial
part of RHG curve using the Simpson’s rule. Its normal values range
from 43.2 mQ *s to 49.0 mQ *s. The method is non-invasive, can be
applied at the patient’s bed. Its advantage is simplicity, it can be
used for rapid diagnosis and monitoring the effectiveness of treat-
ment. Area under the RHG curve in the group 1 were 46.1 + 8.1 mQ
*s and 20.0 £ 16.8 mQ *s in the group 2 (p <0.05).

Conclusions: Patients after abdominal surgery with MODS have im-
paired hepatic blood flow, which may be associated with liver pathology
caused by main surgical disease (obstructive jaundice) and hemodynamic
disorders caused by acute cardiovascular failure. The method we devel-
oped allows us to determine disorders of hepatic arterial blood flow in
the early stages before signs of liver dysfunction appear.

Table 1 (abstract P145). Comparison of RHG indicators between
groups, * — p<0.05

RHG indicators Group 1 Group 2

fast blood filling time, s 0.08+0.02 0.06+0.02*
time of slow blood filling, s 0.13+£0.02 0.09+0.03*
time of the ascending part of the wave, s 0.2+0.03 0.15+0.04*
total systole time, s 0.46+0.03 0.36+0.13*
time of the catacrots, s 0.72£0.04 0.57£0.21%
rheographic index, units 1.09+0.39 0.63+047*
maximum speed of fast filling, Q /s 1.1£0.18 0.62+0.37*%
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Introduction: Non-invasive pulse oximetry hb-monitoring (SpHb) has
been validated predominatly in the peri-operative setting and with
controversial results. Monitoring of SpHb in parallel with arterial and
central-venous hb-monitoring is part of the CLIMATE-database. The
CLIMATE-studies investigate clinical examination, arterial and central-
venous blood gas analysis, circulating blood volume, perfusion index,
SpHb (Radical-7; MASIMO; USA) and transpulmonary thermodilution.
The CLIMATE-II study comapred SpHb with arterial (Hb_art) and
central-venous Hb (HB_cv).

Methods: A total of 240 datasets were recorded within 24h in 30 pa-
tients of a general ICU (8 datasets per patient). Primary endpoint: Accur-
acy, precision and trending capacities of SpHb compared to Hb_art and
Hb_cv (RapidPoint; Siemens; Germany). Statistics: IBM SPSS 25.
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Results: Age 65+/-12 years; mechanical ventilation 240/240, vaso-
pressors 156/240 (65%) of measurements.

SpHb was poorly correlated with Hb_art (r=0.306; p<0.001) and
Hb_cv (r=0.312; p<0.001), while Hb_art and Hb_cv were strongly cor-
related (r=0.949; p<0.001). SpHb (9.60+/-1.11g/dL) overestimated
Hb_art (8.83+/-1.64g/dL; p<0.001) and Hb_cv (9.07+/-1.69g/dL;
p<0.001). This resulted in bias, lower (LLOA) and upper (ULOA) limits
of agreement of 0.77, -2.17 and 3.71g/dl for SpHb vs. Hb_art and
0.53, -2.47 and 3.53g/dL for SpHb vs. Hb_cv. Percentage error values
were 31.9 and 32.1%. Trending analysis (subtraction of two subse-
quent values) did not demonstrate a correlation of Delta-SpHb with
Delta-Hb_art (r=0.31; p=0.654) and Delta-Hb_cv (r=0.094; p=0.171),
whereas Delta_Hb_art and Delta-Hb_cv were significantly associated
(r=0.543; p<0.001). 4-quadrant-plot concordance for Delta-SpHb was
poor vs. Delta_Hb_art (59%) and vs. Delta-Hb_cv (59%).

Conclusions: In mechanically ventilated ICU patients SpHb provided
a moderate bias, but inacceptable precision and trending compared
to Hb_art and Hb_cv.
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Clinical examination, LIMON, MASIMO and thermodilution for
haemodynamic monitoring: the prospective CLIMATE-I study
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Introduction: There is a lack of studies comparing the use clinical
examination to apparative haemodynamic monitoring. Therefore, the
CLIMATE-studies compared clinical examination including recap-time
(RCT), circulating blood volume (CBV; LiMON; Pulsion; Germany), per-
fusion index (MASIMO; USA) and transpulmonary thermodilution
(TPTD; PiCCO; Pulsion; Germany).

Methods: The CLIMATE-l study compared Pl with clinical findings
and parameters of more invasive technologies. Primary endpoint:
prediction of a cardiac index (Cl) < 2.5mL/min/sqgm by non-invasive
parameters. A total of 240 datasets were recorded within 24h in 30
patients (8 datasets per patient). Each dataset included clinical exam-
ination (RCT), infrared measurements of the surface temperatures on
forehead, forearm, finger and great toe (Thermofocus; Technimed;
Italy), CBV (only 1st measurement), perfusion index (Pl; MASIMO) and
data from TPTD. Statistics: IBM SPSS 25.

Results: Age: 65+/-12 years; mechanical ventilation 240/240, vaso-
pressors 156/240 (65%) of measurements. In univariate analysis
(p<0.001 except as indicated) Pl had a stronger association to flow
(Spearman-correlations with PI: stroke volume index: r=0.456; cardiac
index Cl: r=0.294) than to preload (CVP: r=0.214; p=0.001; GEDVI:
r=0.254; SVV: r=-0.349). The strongest associations of Pl were found
with clinical markers as finger tip temperature (FTT; r=0.610) and RCT
(r=-0.402). In multivariate analysis (R=0.607), P| was independently as-
sociated with FTT (p<0.001; T=7.859) and SVI (p<0.001; T=6.591), but
not with CVP, GEDVI, SVV, Cl, CBV and RCT.

Among the non-invasive technologies only FTT (ROC-AUC=0.681;
p=0.028) and RCT (AUC=0.688; p=0.023) predicted Cl < 2.5mL/min/
sgqm. Pl (AUC=0.446; p=0.512) was not predictive.

Conclusions: FTT and RCT are strongly associated with Pl and predict
a Cl < 2.5L/min/sgm. Pl did not predict a Cl <2.5L/min/sgm.
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Introduction: Subjective right ventricle (RV) assessment is common
and guidelines suggest its utility in adequately trained clinicians. This
has never been assessed in a robust manner. We compared subjective
assessment of RV size and function in ICU patients by Intensivists with
advanced echo qualifications vs RV free wall strain (RVfwS) assessed by
speckle tracking echo, and conventional methods.

Methods: 52 Intensivists reviewed 2D loops from 80 critically ill patients.
Inclusion criteria: mechanically ventilated with PaO2:FiO2 <300. Exclusion
criteria: congenital heart disease, cardiac surgery, unable to perform RVfwS
(19 patients, feasibility 80%). Echo measures included RV size: end diastolic
area (EDA) and RV dimensions; RV function: fractional area change (FAC), S,
TAPSE, RVfwS. Binary (normal vs abnormal) and ordinal analysis (normal,
mild/moderate or severe) was performed for RV size and function.

Results: 80 patients: 54% male, median 68years (59-73); P ratio 174 (132-
208); PEEP 10 (7-12); APACHE Il 80.5 (26); median ventilation time 6 days
(3-9). Fair agreement was seen in subjective assessment vs objective mea-
sures with binary assessment of RV size and function. Ordinal data analysis
showed poor agreement with RVfwS (Figure 1) and RV dimensions. If one-
step disagreement was allowed the agreement was good (Table 1, 2). Sig-
nificant overestimation of severity of abnormalities was seen comparing
subjective assessment with RV EDA and TAPSE, s’ and FAC. There was no
difference in agreement values when accounting for clinician echo experi-
ence, perceived expertise (at level of cardiologist) or type of qualifications.
Conclusions: Relatively low levels of agreement were seen with sub-
jective assessment vs objective measures of RV size and function
assessed by echo. It seems prudent to avoid subjective RV assessment
in isolation and a combination of objective and subjective measures
should be used.

Table 1 (abstract P148). Agreement of RV size assessment

Data Parameter Agreement (B-score) Weighted (one step Bias
i |
type Unweighted (exact disagreement allowed) (p value)
agreement required)
Binary RV end diastolic area 0.26 <0.001
RV dimensions 0.29 - 0.06
Ordinal RV end diastolic area  0.26 062 <0.001
RV dimensions 0 0.59 0.06
Table 2 (abstract P148). Agreement of RV function assessment
Data Parameter Agreement (B-score)  Weighted (one step Bias
type Unweighted (exact disagreement allowed)  (p value)
agreement required)
Binary RV free wall strain  0.27 - 035
TAPSE 027 - <0.001
S 029 <0.001
Fractional 031 <0.001
Area Change
Ordinal RV free 0.14 06 0.16
wall strain
TAPSE 028 0.64 <0.001
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Fig. 1 (abstract P148). Subjective RV function and size assessment vs
objective measures
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Predicting hypotension episode with numerical vital sign signals in
the intensive care unit
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Introduction: Even short periods of hypotension are associated
with increased morbidity and mortality. Using high-density nu-
merical physiologic data, we developed a machine learning
(ML) model to predict hypotension episodes, and further char-
acterized risk trajectories leading to hypotension.

Methods: A subset of subjects with 1/60Hz physiological data was ex-
tracted from MIMIC2, a richly annotated multigranular database.
Hypotension was defined as >5 measurements of systolic blood pressure
< 90 mmHg and mean arterial pressure < 60 mmHg, within a 10-minute
window. Derived features using raw measurements of heart rate, respira-
tory rate, oxygen saturation, and blood pressure were computed. Ran-
dom Forest (RF), K-Nearest Neighbors (KNN), and Logistic Regression
models were trained with 10-fold cross validation to predict instantan-
eous risk of hypotension using features extracted from the data leading
to the first episode of hypotension (cases) or ICU discharge in subjects
never experiencing hypotension (controls). For a given subject, risk trajec-
tory was computed from the collation of instantaneous risks.

Results: From a source population of 2808 subjects, 442 subjects met
our definition of hypotension, and 724 subjects without hypotension
comprised the control group. 204 features were generated from the
four vital signs. The area under the curve (AUC) for Random Forest clas-
sifier was 0.829, out-performing Logistic Regression (AUC 0.826) or K-
Nearest Neighbors (AUC 0.783) (Fig 1). Risk trajectories analysis showed
average controls risk scores <0.3 (<30% risk of future hypotension),
while the hypotension group had a rising risk score (0.45 to 0.7) in the
8 hours leading to the first hypotension episode, and significantly
higher scores leading into subsequent episodes (Fig 2).

Conclusions: Hypotension episodes can be predicted from vital sign time
series using supervised ML. Subjects developed hypotension have an in-
creased risk compared to controls at least 8 hours prior to the episode.
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Fig. 1 (abstract P149). Comparison of performance of three
different supervised machine learning algorithm with receiver
operating characteristic (ROC) curve
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Fig. 2 (abstract P149). Risk evolution over the last 8 hours before
the episode in the ICU. On the x-axis, time O is the time for
hypotension episode (case: red) or time of discharge or end of

monitoring (control: blue)
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Introduction: In critically ill patients or in patients undergoing major
surgery, monitoring of CO is recommended[1-3]. Less-invasive ad-
vanced hemodynamic monitoring with PWA is increasingly used in
perioperative and critical care medicine. In this study, we evaluate
the measurement performance of an uncalibrated pulse wave ana-
lysis (PWA) device (MostcareUp, Vygon, Ecouen, France) compared
with cardiac output (CO) assessment by pulmonary artery thermodi-
lution (PATD) in patients after cardiac surgery.

Methods: In patients after cardiac surgery, we performed seven sets
of PATD measurements to assess PATD-CO. Simultaneously, we re-
corded the PWA-CO and compared it to the corresponding PATD-CO.
To describe the agreement between PWA-CO and PATD-CO we used
Bland-Altman analysis showing the mean of the differences and
95%-limits of agreement and calculated the percentage error.
Results: We included 17 patients in the analysis. The bias between
PWA-CO and PATD-CO was 0.01 L*min-1. Upper and lower 95% limits
of agreement were +1.40 L*min-1 and -1.38 L*min-1. The percentage
error was 28.1%.

Conclusions: PWA-CO estimated with using the MostcareUp device
shows good agreement with pulmonary artery thermodilution-
derived CO in patients after cardiac surgery.

References

1. Cecconi et al. (2014) Consensus on circulatory shock and hemodynamic
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Introduction: Non-invasive continuous blood pressure monitoring de-
vices have been investigated, however, these devices did not have suf-
ficient accuracy and precision. We developed a continuous monitor
using the photoplethysmographic technique and tested the accuracy
and precision of this system to ensure it was comparable to conven-
tional continuous monitoring methods used for critically ill patients.
Methods: The study device was developed to measure blood pressure,
pulse rate, respiratory rate, and oxygen saturation, continuously with a
single sensor using the photoplethysmographic technique. Patients
who were monitored with arterial pressure lines in the ICU were en-
rolled. The physiological parameters were measured continuously for
30 minutes at 5-minute intervals using the study device and the con-
ventional methods. The primary outcome variable was blood pressure.
Results: Pearson fs correlation coefficient between the conventional
method and photoplethysmography device were 0.993 for systolic
blood pressure, 0.985 for diastolic blood pressure, 0.998 for mean
blood pressure, 0.996 for pulse rate, 0.995 for respiratory rate, and
0.963 for oxygen saturation. Percent errors for systolic, diastolic and
mean blood pressures were 2.4% and 6.7% and 6.5%, respectively.
Percent errors for pulse rate, respiratory rate and oxygen saturation
were 3.4%, 5.6% and 1.4%, respectively.

Conclusions: The non-invasive, continuous, multi-parameter monitoring
device presented high level of agreement with the invasive arterial blood
pressure monitoring, along with sufficient accuracy and precision in the
measurements of pulse rate, respiratory rate, and oxygen saturation.
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Introduction: Evidences have shown that perioperative goal directed
hemodynamic management using oesophageal Doppler monitoring
(ODM) can improve patient outcomes. The ODM is considered minimal
invasive device. The authors compared the trending, accuracy and pre-
cision of non-invasive stroke volume measurement based on bioreac-
tance technique and pulse wave transit time (PWTT) with ODM.
Methods: Ten patients who underwent abdominal surgery under
general anesthesia were included for repetitive measurement of
stroke volume on five minutes interval after anesthesia. The ODM,
bioreactance and PWTT based stroke volume measurement were
monitored in each patient. The correlation of stroke volume between
bioreactance and PWTT with ODM were analyzed using Pearson cor-
relation coefficient. The Bland and Altman analysis was performed to
evaluate the accuracy and precision of PWTT and bioreactance
against ODM.

Results: The total data sets of 227 were included for analysis. The re-
sults demonstrated the correlation coefficient of 0.75 (p<0.001, 95% Cl
0.62-0.78), a bias of 0.28 ml (limits of agreement of -30.92 - 31.38 ml)
and the percentage error of 46.72% between ODM and bioreactance
(Fig 1) and the correlation coefficient of 0.48 (p<0.001, 95%Cl 0.44-
0.72), a bias of -0.18 ml (limits of agreement of -40.28 - 39.92 ml) and
the percentage error of 60.25% between ODM and PWTT (Fig 2).
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Conclusions: Stroke volume measurement using bioreactance tech-
nigue had strong correlation with ODM while PWTT had moderate
correlation. Both devices had small bias with wide limits of agree-
ment and percentage error compared with ODM. Therefore, these
devices are not interchangeable with ODM. However, using trends in
stroke volume to guide treatment might still be acceptable.

Reference
1. Abbas SM, Hill AG. Anaesthesia 2008;63(1):44-51.
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Fig. 1 (abstract P152). Comparison between oesophageal Doppler
and bioreactance technique for stroke volume measurement, Bland
and Altman Plot (left panel), regression line and data (right panel).
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Fig. 2 (abstract P152). Comparison between oesophageal Doppler
and pulse wave transit time for stroke volume measurement, Bland
and Altman Plot (left panel), regression line and data (right panel).
SV = stroke volume, OED = oesophageal Doppler, PWTT = pulse
wave transit time
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Introduction: Hemorrhage is the most common cause of trauma
deaths and the most frequent complication of major surgery. It is
difficult to identify until profound blood loss has already oc-
curred. We aim at detecting hemorrhage early and reliably using
waveform vital sign data routinely collected before, during, and
after surgery.

Methods: We use waveform vital sign data collected at 250 Hz
during a controlled transition from a stable (non-bleeding) to a
fixed bleeding state of 93 pigs. These vital signs include airway,
arterial, central venous and pulmonary arterial pressures, venous
oxygen saturation (SvO2), pulse oximetry pleth and ECG heartrate,
continuous CO, and stroke volume variation (LiDCO). We used
Gated Recurrent Units (GRU), Long Short-Term Memory (LSTM)
and dilated, causal, one-dimensional convolutional neural
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networks presenting time windows drawn from the raw vital
signs as inputs during training.

Results: Our GRU model reaches Area Under ROC (AUC) at a
clinically relevant False Positive Rate (FPR) <1% of 0.7469 and
True Positive Rate of 0.5639, thus achieving an operationally
relevant performance for a real-world clinical application
(Table 1). However, outside of the very low FPR range (cf.
ROCs in Fig. 1 and 2), our models appear inferior to a refer-
enced Random Forest (RF) classifier.

Conclusions: Our work demonstrates the applicability of deep
learning models to diagnose hemorrhage based on raw, wave-
form vital signs. Future work will address why the RF classifier
can address the greater homogeneity of subjects when they
bleed compared to an apparently wide dispersion of their sta-
tuses when being stable.

Reference
This work is partially supported by NIH GM117622.

Table 1 (abstract P153). Experimental results (superslow bleeding subjects)

Model AUC  AUC@FPR<1% TPR@FPR=0.1% TNR@FNR=1%
Support Vector 0.8936 0.5306 0.0132 = 0.0631 +
Machine 0.0012 0.0038
Logistic Regression 0.8445 05132 0.0062 + 0.0484 +
0.0014 0.0083
Naive Recurrent Neural 09015 0.6077 0.0439 + 0.0583 +
Network (NRNN) 0.2558 0.2875
RF on statistical 09705 0.6386 0.1456 + 06386 +
features (baseline) 03242 0.1972
Long Short-Term 09263 0.7010 0.3289 + 0.0981 +
Memory (LSTM) 0.1357 03140
Gated Recurrent 0.9449 0.7469 03832 + 02227 +
Unit (GRU) 0.2267 0.2881
Dilated, causal 09360 05390 00163 + 0.1564 +
convolution 03763 0.1991
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Fig. 1 (abstract P153). ROC (TPR vs. FPR)
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Fig. 2 (abstract P153). ROC (TNR vs. FNR)
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Introduction: We sought to assess feasibility of myocardial contrast
perfusion echo (MCPE) in the critically ill and if MCPE could aid cor-
relation of clinical acumen in detecting type 1 myocardial infarction
[acute MI]. Diagnosis of acute Ml in ICU is difficult and inappropriate
intervention can be harmful.

Methods: Single centre, prospective, observational study. Critic-
ally ill adult patients with Troponin | >50ng/L and acute MI be-
ing considered were included. Exclusion criteria: poor echo
windows (2pts), known ischaemic heart disease, contrast
contraindications.

MCPE analyses flow in the myocardium. After transient microbubble
destruction (‘flash’), combined replenishment rate and plateau inten-
sity estimate myocardial blood flow in ‘region of interest’ (ROI) (Fig-
ure 1).

Ischaemia assessed by angiography (22pts), nuclear imaging (1pt),
MRI (3pts), CTA (3pts) or normal repeat echo in stress induced cardio-
myopathy (14pts). 2 cardiologists and 6 intensivists, blinded to out-
come, analysed history, ECG, Troponin and 2D echo images to
estimate likelihood of MI.

Results: 40 patients (28 female), age 65 years (IQR 44-73) with
Troponin 1987 ng/L (400-4384). 6 had acute ischaemia (15%).
MCPE analysis was feasible in 415/640 segments (68.8% [IQR 50-
81]). No adverse events seen. Regional wall analysis and global
longitudinal strain (GLS) were both abnormal, but no significant
difference seen in acute MI group vs none. Significant difference
was seen in MCPE assessment (3.3 vs 2.4dB/s, p=0.050). A myo-
cardial blood flow 2.8dB/s had 67% sensitivity and 88% specificity
vs acute MI. Clinical acumen had mild agreement with outcomes
(r2 0.1, p=0.054; AUC 0.74); however, combining clinical acumen
with MCPE analysis correlation improved (r2 0.3, p=0.03; AUC
0.87) (Figure 2).

Conclusions: MCPE is feasible in the critically ill and showed better
correlation with presence of acute Ml vs clinical acumen alone.
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Fig. 1 (abstract P154). Myocardial contrast perfusion
echocardiography (MCPE)
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Fig. 2 (abstract P154). Receiver operating curves for detection of
type 1 myocardial infarction
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Introduction: Many instances of significant bleeding may not
occur in highly monitored environment, contribution in the delay
in recognition and intervention. We therefore proposed a non-
invasive monitoring for early bleeding detection using photo-
plethysmography (PPG).

Methods: Fifty-two Yorkshire pigs were anesthetized, stabilized
and bled to hemorrhagic shock, and their invasive arterial blood
pressure (ABP), and PPG data were collected [1]. Time series of
vital signs were divided into data frames of 1 minute updated
every 30 seconds and beat to beat features were computed. The
final feature matrix contained 18 ABP features and 85 PPG
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features. A supervised machine-learning framework using Least
Absolute Shrinkage and Selection Operator regularized logistic re-
gression model was constructed to score the probabilities for
hemorrhage of each data frame. Data in stabilization was set as
negative and data in bleeding was set as positive. Model per-
formance was evaluated by receiver operating characteristic
(ROC) area under the curve (AUC) with leave-one-out cross valid-
ation, and its precision was assessed with activity monitoring op-
erative characteristic (AMOC).

Results: Two different models were proposed using ABP and PPG
features separately. Figure 1 showed the PPG model could clas-
sify the hemorrhage with AUC = 0.89, where the AUC of ABP
model was 0.91. Figure 2 showed the PPG model could detect
the hemorrhage on average 15.5 minutes (equals to 320 ml
blood loss) if the false alarm rate of 1/100 was tolerated, whereas
the average detection time of ABP model were 12.5 minutes at
same threshold of false alarm rate.

Conclusions: We proposed a novel non-invasive bleeding detec-
tion approach using PPG signals only. This method potentially
can improve the identification of hemorrhage with in patients
and environments where invasive monitoring is unavailable.

Reference
1. Gomez H, et al. J Surg Res 2012.
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Introduction: In our experience, most central venous catheters in ICU
patients can be placed without using Trendelenburg position (TP) if
ultrasound is used before and during the procedure, thereby avoid-
ing unwanted side effects of TP.

Methods: We conducted a prospective observational single centre
study from 28/02/2018 till 08/06/2018 in 30 consecutive mixed
ICU patients who needed central venous catheterization using
real-time ultrasound guidance. Ultrasound was used pre-
procedural to determine the appropriate location for
catheterization and the size of the vessel in various non TP posi-
tions. If deemed necessary the physician could adjust the bed
position to optimize ultrasound vessel visualization and patient
comfort. We registered the angle of the upper body position
using a digital protractor.

Results: Baseline characteristics are shown in Table 1, catheter
and procedure characteristics are shown in Table 2. The median
angle of bed position was 26°. No patients were positioned in
neutral or TP. All procedures were successful with a mean of 1.3
punctures per patient, and a maximum of 3. The median proced-
ure time was 12.5 minutes. No major complications occurred in
any of our patients.

Conclusions: Central venous catheterisation in moderate upright
position is feasible and can be done safely when using real-
time ultrasound by well-trained physicians. We recommend per-
forming clinical assessment and pre-procedural ultrasound to
choose the optimal puncture site and position in order to attain
an optimal ultrasound visualisation of the vessel and patient
comfort.

Table 1 (abstract P156). Patient demographics
Yes 53% (16/30)
Yes 47% (14/30)

No 47% (14/30)
No 53% (16/30)

Hemodynamic support

Mechanical Ventilation

Gender Male 73% (22/30)  Female 27% (8/30)
Median Inter quartile range

pa02/Fi02 193 121-264

Age (years) 705 63.5-76

SOFA score at the day of the procedure 8 7-1

Table 2 (abstract P156). Catheter+ procedure characteristics

internal jugular vein 53% (16/  subclavian vein 40% (12/
30) 30)

Catheter position

7french central venous
catheter: 60% (18/30)

Median

Catheter properties 12french dialysis catheters:

37% (11/30)
Inter quartile range

Number of 1 1-2

punctures
Angle of positioning ~ 26° 22°-35°
€

Minimal venous 7.7 mm 55mm -11.7mm
diameter (mm)
Procedure time 12.5 min 10 min -15.5min

(minutes)
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Introduction: Once a central venous catheter (CVC) has been
inserted, its position should be confirmed and complications ex-
cluded. Ultrasound is commonly used to aid insertion but the extent
to which it is used in confirmation of site and exclusion of complica-
tions is not known for the UK.

Methods: We conducted a telephone survey contacting all critical
care units in England. The nurse in charge or an Advanced Critical
Care Practitioner was asked to provide information about what con-
stituted usual practice for most CVC lines inserted in their ICU. If they
were busy a call back was arranged. If this failed then a further call
was made to that ICU.

Results: 147 of the 190 ICU contacted provided information (77%).
94.6% used ultrasound to confirm the position of the guide wire dur-
ing insertion. This could include exclusion of a wire in the subclavian
vein or visualisation as far caudally as possible. 95.2% of units used a
chest X-ray. 65.3% used waveform analysis from the line. 42.9%
would use ultrasound to look for the catheter tip and/or to exclude
pneumothorax. 35.4% used a blood gas taken from the line.
Conclusions: There is still a great dependancy on the chest x-ray to
confirm position and exclude complications following CVC insertion.
USS is used, mostly as an adjunct in confirming position and exclud-
ing complications. The use of USS is very dependant on an operator
being available. There were several comments that practice during
the day was different to those at night. During the day there was
more likely to be a skilled operator, able to use USS for confirmation
of line site and placement.

Reference
American Society of Anaesthesiologists Task Force on Central Venous Access.
Anaesthesiology 2012; 116: 539-75;
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Introduction: The aim of this study was to evaluate the feasibility right
brachiocephalic vein central vein cannulation (CVC) using high fre-
quency linear ultrasound probe via an oblique needle trajectory [-3].
Methods: A retrospective analysis of 10 patients presenting to
tertiary-care emergency department who required CVC for vasopres-
sor administration was carried out. All central venous cannulation
into the right brachiocephalic vein was performed with ultrasound
guidance using the high frequency linear probe. Right brachiocepha-
lic vein was visualised in its long axis. The needle was positioned just
beside the centre of ultrasound probe 15 degrees below the coronal
plane and 10 degrees angle to the ultrasound probe and advanced
just behind the clavicle.

Results: The mean puncture time taken to perform this procedure,
calculated from the needle piercing the skin until to the aspiration of
blood from the brachiocephalic vein through the needle, was 23 +
6.8s. No procedure-related complications were detected.
Conclusions: The oblique needle trajectory of right brachiocephalic
vein CVC in adult is feasible and able to visualised well the anatom-
ical structure, hence avoid complications.

References

1. Breschan, et al. Br JAnaesth 106 (5): 732-7 (2011)

2. Byon HJ, et al. Br J Anaesth 111 (5): 788-92 (2013)
Al R

3. Klug W, et al. Saudi J Anaesth. 2016;10(2):143-148.24.
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Introduction: Central venous cannulation, a routine procedure on inten-
sive care units, is associated with a low complication rate. As a consequence,
the routine use of chest X-ray (CXR) or ultrasound (US) to assess these com-
plications is under discussion. Our aim was to identify risk factors for central
venous catheter (CVC) placement associated complications that can help
decide whether or not follow-up using CXR and/or US is indicated.
Methods: Multicenter prospective, observational study. Consecutive
critically ill adult patients who underwent CVC placement. Either the in-
ternal jugular vein or subclavian vein was cannulated. Complication
rates were determined. Predicting factors were obtained through a
questionnaire filled in by physicians after placing a CVC. If the question-
naire was incomplete or data was missing, analyses were performed
using the available data. Patient characteristics were duplicated if a pa-
tient recieved more than one CVC. Outcomes were iatrogenic pneumo-
thorax and malposition. Pneumothorax was detected using US,
whereas CXR was used to determine CVC malposition.

Results: We included 756 CVC insertions in 727 patients. Median age
was 68 (IQR: £ 15.0) years and men outnumbered women more than 2:1
(519 vs. 239). Mechanical complications were identified in 4.8 (n=36) of
all CVC placements:11 pneumothoraces and 26 malpositions. Clinically
relevant complications occurred in 1.2% (n=9) of the cases. Risk factors
for CVC-placement related complications are shown in Table 1. US-
guidance, insertion site, and setting were predictive for complications.
Conclusions: The overall CVC placement associated complication rate
is low and multiple risk factors associated with the occurrence compli-
cations were identified. A complication rate this low, strongly suggests
that routine post-procedural diagnostics is superfluous. Therefore, we
suggest, provided that uneventful execution of the procedure is as-
sured, post-procedural diagnostics are only necessary in selected cases
with (multiple) risk factors.

Table 1 (abstract P159). Peri-procedural factors and the outcomes of
CVC placement they correspond with

No complications Complications Total p

(N=719) (N=37) (N=756) value
US-guided vs. 247 (56.0%) vs. 20 (76.9%) vs. 267 (57.2%) 0.036
Landmark technique 194 (44.0%) 6 (23.1%) vs. 200
(N) (42.8%)
1JV-cannulation vs. SV- 691 (96.1%) vs. 33 (89.2%) vs. 724 (95.8%) 0.042
cannulation (N) 28 (3.9%) 4 (10.8%) vs. 32 (4.2%)
Elective insertion vs. 477 (66.3%) Vs. 15 (40.5%) vs. 492 (65.1%) 0.001
Emerency insertion (N) 242 (33.7%) 22 (59.5%) vs. 264

(34.9%)

Numbers in between brackets indicate percentages of total amount of CVCs in
that category. P values portraying correlation of predictive factors and positive
outcomes. If the questionnaire was incomplete or data was missing, analyses
were performed with the available data. It was unclear in 289 cases if US-
guidance or the landmark technique was used to insert the CVC. CVC: central
venous cathteter; US: ultrasound; 1JV: internal jugular vein; SV: subclavian vein
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Introduction: The use of ultrasound for subclavian vein cannulation
(SCV) has developed poorly due to the difficulty of visualizing this vein
via the classical infraclavicular approach. We explored the feasibility of
ultrasound-guided subclavian vein catheterization via a supraclavicular
approach

Methods: Prospective study conducted over six-month period in inten-
sive care unit. After approval of the ethics committee, we included pa-
tients over 18 years of age and requiring central venous access.
Exclusion criteria were: hemostasis disorders, puncture area infections
and cervico-thoracic vascular malformations The procedure consisted
of catheterization of the VSC with a supraclavicular approach under
ultrasound guidance using an ultrasound in plane approach (Fig 1 and
2). Data collection included clinical and ultrasound data: SCV depth,
diameter and length, catheterization time, number of needle redirec-
tion, cannulation success and complications.

Results: Thirty four patients were included. age: 57 + 15 (Mean + SD),
60% of whom were male. The success rate of SCV catheterization was
97% (one failure). The depth of the SCV was 11 £ 4.5 mm and its diam-
eter was 11 £ 3.5 mm. The puncturable length of the SCV was 33 +
7mm and the puncture angle was 36 + 15 °. The time required to ob-
tain an adequate ultrasound image was 25 + 9 seconds. The interval
between the beginning of the puncture and the insertion of the guide-
wire into the vein was 42 + 29 sec. The total catheterization time was
69 + 33 seconds. The number of needle redirection 0.8 +/- 1.2 redirects.
The quality of the ultrasound image was excellent or good in 87.5% of
cases. An arterial puncture was observed in two patients

Conclusions: This preliminary study demonstrated the feasibility of the
subclavian vein cannulation via the supraclavicular approach. More
study are required to confirm its safety and to compare this approach
to the infraclavicular acces using ultrasound.

Fig. 1 (abstract P160). Probe positioning in the supraclavicular
fossa during ultrasound guided subclavian vein cannulation via
L supraclavicular approach
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Fig. 2 (abstract P160). Ultrasound image of the subclavian vein
L after cannulation and insertion of the guidewire
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venous catheters in emergency situations
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Introduction: In intensive care unit, we are confronted to place venous
catheters in urgent situations. Although the femoral site is preferred, it re-
mains difficult to handle in case of abdominal pelvic surgery or ventral
position. In addition it does not allow to develop a diagnostic approach.
The purpose of our study was to see if ultrasound guided cannulation of
the internal jugular vein could be an alternative to the femoral one.
Methods: It was a prospective, monocentric, observational, and compara-
tive study conducted in the anesthesia resuscitation department of the Mili-
tary Hospital Main Instruction of Tunis over a period of 12 months. There
were 118 patients, 58 in the group “guided femoral vein catheterization
(FVQ)" and 60 in the group “guided internal jugular vein catheterization
(LVQ)". The rate of failure and complications (mechanical, infectious and
thrombotic) was compared; the number of punctures and access times
too. The threshold of statistical significance was chosen at 0,05.

Results: The failure rate was 10.3% for FVC, compared to 8.3% for UVC (p =
047, (p >0.05)). The risk of hematoma was 3.4% for FVC, 1.7% for UVC (p =
0.5).No case of pneumothorax was noted, 2 malpositions of the UVC were
reported.Catheter-related infection was 6.9% for FVC, 3.3% for UVC (p = 0.3).
Venous thrombosis was 20.7% for FVC, 10% for UVC, (p = 0.08). The number
of attempts and the access time were lower for JVC (respectively 1.3 + 04
and 204s + 463 vs 1.9 + 0.7 and 256.5s + 904 for the FVC, p <0.0001).
Conclusions: The failure rate and complications were comparable be-
tween the 2 groups, but the ultrasound-guided internal jugular cath-
eter appears to be faster to insert and requires fewer punctures, so it
could be an alternative to the femoral one in emergency situations.
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Association(NYHA) functional classification in congestive heart
failure
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Introduction: Lung ultrasound B-lines, a comet-like reverberation arte-
facts arising from water-thickened interlobular septa, indicate extravas-
cular lung water which is a key variable in heart failure management
and prognosis. Aim of this study is to measure the correlation between
lung ultrasound B-lines and NYHA functional classification.

Methods: This is a 6 months prospective study on congestive heart fail-
ure patients conducted in 2 urban emergency departments in Malaysia.
Following enrolment, patients had their functional capacity categorised
based on NYHA classification, followed by Point of Care Ultrasound
(POCUS) lung scan using a 12MHz linear probe. The scanning was per-
formed by trained emergency physicians. The longitudinal scan done
at the recommended 6 zones of both left and right lungs and the total
number of B-lines identified were summed up as the comet score.
Comet Score of 0, 1, 2 and 3 were categorised based on amount of B-
lines of less than 5, 5-15, 15-30 and more than 30 B-lines respectively.
Results: Hundred and twenty-two patients were analysed (69
males(56.6%) and 53 females(43.4%)) ranging from 24 to 88 years old.
Comet Score of 1,2 and 3 were found to be statistically significant with
presence of paroxysmal nocturnal dyspnoea, elevated jugular venous
pressure, lung crackles, bilateral pitting oedema and chest radiographic
findings. A moderate correlation between NYHA classes with Comet
Score 1,2 and 3 (rs= 0.77 (P<0.01)) was documented.

Conclusions: Our study demonstrated a moderate correlation between
NYHA classes and lung ultrasound B-lines. Lung ultrasound may be a
potential tool to objectively determine the functional capacity in pa-
tients with congestive heart failure and monitor its changes in response
to treatment and disease progression.
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Introduction: Point of Care Ultrasound (POCUS) is a tool of increasing
utility in the management of the critically ill patient. Guidelines exist for
training and accreditation in POCUS [1, 2] however the widespread use
of POCUS has been hampered by a lack of mentors. Online communica-
tion with end-to-end security, such as WhatsApp ™ are increasingly used
in medicine as a communication aid [3]. Some individuals are using such
communications to share POCUS images for review- the overall senti-
ment around these tools is unknown.

Methods: An online survey of POCUS users was conducted via Twitter
™. The question was “in situations where an expert opinion on an ultra-
sound is not immediately available, is it acceptable to get an expert re-
view via an online medium such as WhatsApp, and would you be
happy to be that expert?”

Results: 304 votes were received. Voters were a mix of POCUS users
from the USA, Europe, and Australia. 58% said the medium was ac-
ceptable, and that they would be happy to provide expertise. 34%
voted “no”, with 8% voting “other” (Fig 1).

Conclusions: In this international survey of POCUS users, 58% were
happy to provide and receive mentorship using remote software such as
WhatsApp. Distance mentorship for POCUS training should be explored.

References

1. Volpicelli G, et al. ICM 2012; 38(4):577-591.

2. Via G et al. J Am Soc Echocardiogr. 2014 Jul,27(7):683.e1-683.e33
3. NHS England.https://t.co/E9fXW9agnD (last checked 27th Nov)
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Introduction: Point of care, focused ultrasound offers safe, non-invasive
imaging for immediate evaluation, resuscitation and guidance of thera-
peutic procedures in the critically ill patient [1]. Our previous research
showed all critical care professions within our institution support a clinical
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effectiveness trial of nurse-led scheduled ultrasound [2]. A description of
the development and refinement of INSIGHT - a feasibility and clinical ef-
fectiveness randomized controlled trial.

Methods: A modified Delphi exercise was used to select the most
beneficial ultrasound windows and imaging questions to ask for each
window in scheduled inter-professional ultrasound. 260 nurses, 46 doc-
tors and 6 physiotherapists from critical care were given the same infor-
mation regarding potential utility of each window. The windows and
associated questions were individually ranked; each window and ques-
tion tested against three further criteria; and filtered by ease of training
to level 1 standard; clinical usefulness; time of practical delivery and ap-
plicability across an inter-professional group.

Results: The Modified Delphi exercises and prioritization exercise
ranked ease of adoption by training; feasibility within the time frame
and clinical usefulness to develop a core INSIGHT scan of 5 domains,
each with set binary questions (Tables 1 and 2)

Conclusions: We have developed a research intervention that will allow
us to test the effectiveness of inter-professional scheduled whole body as-
sessment of critically ill patients by ultrasound. We now plan to conduct a
clinical effectiveness trial with an internal pilot to confirm feasibility.

References
(1) Beaulieu Y&Marik P. 2005. Chest 128: 1766-81.
(2) Hare N, et al. 2014. Intensive Care Medicine 40 (conference abstract).

Table 1 (abstract P164). Results from the first stage of the Delphi
exercises: 10 windows across the whole body were found to be useful.
These are ranked in order of importance (1-10). A subsequent prioritization
exercise by ease of adoption by training showed number of scans required
for each window to reach level one standard (ranked 1-10). Time taken to
scan each window (ranked 1-10) and clinical usefulness of each window
(ranked 1-10). Total added up for each window and sums helped identify 5
key windows for use in the trial

Number of scans to Clinical Final

level 1 standard (1-10)

Windows
(ranked 1-10)

Time to complete
ultrasound usefulness
window (1-10) (1-10)

Bladder/ 1 1 1 4
pelvis 1

Sub-costal 6/3 3/4 4/2
cardiac 4/

Sub-costal

VC 3

17/12

Central veins 2/8 6/7 3/7
5/Lower limb
veins 8

16/30

R hemi- 5/4 2/5 5/6
diaphragm 6/L
hemi-diaphragm 7

18/22

Cerebral 10 8 8 35
doppler 9

Apical Cardiac 2 7 10 9 28

Parasternal 9 9 10 38
cardiac 10

Table 2 (abstract P164). Final choice of windows (subcostal cardiac/
IVC, right hemi-diaphragm/right lower lobe/subphrenic assessment,
abdominal ultraosund using bladder as acoustic window, left
hemidiaphragm, central veins - internal jugular/subclavian/femoral. The
questions that are required to be answered when scanning each
window (outcome of Delphi exercises) are identified

Ultrasound window Questions

1. Sub-costal cardiac and IVC Heart visible;effusion;RV vs LV size; IVC patency

2. R hemi-diaphragm effusion;consolidation;abdo fluid;diaphragm moving
3. Abdominal ultrasound urine in bladder;catheter;free fluid surrounding
4. L hemi-diaphragm effusion;consolidation;abdo fluid;diaphragm moving

5. Major central veins
(L/R JV/SCV)

Vein visible;depth;AP diameter
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Introduction: The central venous pressure (CVP) remains a helpful
variable at the bedside for hemodynamic management of critically-ill
patients. Moreover, transthoracic echocardiography (TTE) is currently
the first-line tool for evaluating the hemodynamic conditions in such
patients. We sought to assess the ability of TTE to estimate and to
track changes in CVP in critically ill patients.

Methods: In 31 patients (25 mechanically ventilated and four with atrial
fibrillation), concomitant TTE examination and CVP measurement (in-
ternal jugular catheter) were performed before and after a passive leg
raising test (n=10) or the infusion of 500-mL of saline (n=21).

Results: After pooling all values, CVP was only correlated to the end-
expiratory inferior vena cava (IVC) diameter and the respiratory variations of
the IVC diameter (r=040 and r=-0.26, respectively, p<0.05). At baseline, an
end-expiratory IVC diameter <14 mm predicted a CVP <10 mmHg with a
specificity of 100% (95%Cl: 81-100%) but a sensitivity of 29% (95%Cl: 8-
58%). An end-expiratory IVC diameter >26 mm predicted a CVP >10
mmHg with a specificity of 100% (95%Cl: 77-100%) but a sensitivity of 0%
(95%Cl: 0-20%). The respiratory variations of the IVC diameter could predict
neither a CVP <10 mmHg nor a CVP >10 mmHg (AUC=0.683, p=0.08). Rela-
tive changes in CVP were weakly correlated to relative changes in S/D ratio
and in velocity-time integral (VTI)-systolic filling fraction of the supra-
hepatic vein flow (r=044 and r=043, respectively, p<0.05). The concord-
ance rate between changes in CVP and S/D ratio or changes in VTl-systolic
filling fraction was 48% and 55%, respectively.

Conclusions: In critically-ill patients, TTE cannot reliably estimate CVP
or track changes in CVP induced by a passive leg raising test or fluid
administration. However, an end-expiratory IVC diameter <14 mm or
>26 mm can predict a CVP <10 mmHg or >10 mmHg, respectively,
with a specificity of 100%.
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Introduction: The objective was to investigate the accuracy of lung
ultrasonography in the quantification of lung water in critically ill pa-
tients by using transpulmonary thermodilution technique as the gold
standard for the determination of extravascular lung water level (ELWI).
Methods: Prospective study of 20 consecutive, fully mechanically venti-
lated patients who required hemodynamic monitoriztion with EV1000,
were included. ELWI was determined using the transpulmonary thermodi-
lution technique, a value above 10 ml/kg was considered as the presence
of pulmonary water . Semiquantitative ultrasound assessment of lung
water was performed by determining the ultrasound B-line, defined as
the total number of B-lines detectable in an anterolateral lung ultrasonog-
raphy examination, < 3 B-lines was considered as absence of pulmonary
water and >4 B-lines was considered as the presence of lung water.
Results: Good correlations was found between the presence of more
than 3 B-line and ELWI; < 3 B-lines, Kappa < 0 (no agreement) (p=
0.06); >3, Kappa 1 (good agreement) (p <0.0001). Sensitivity 58.3%
(95% Cl: 27 to 84), specificity 100%, positive predictive value 100%,
negative predictive value 61.5% (95% Cl: 31 to 86), (p= 0.006).
Conclusions: More than 3 B-lines by ultrasonography agreed with
transpulmonary thermodilution technique. For the entire population:
>3 B-lines by ultrasonography has a good positive predicted value.
Lung ultrasonography examination may provide a reliable, simple and
bedside lung densitometry in the intensive care setting.
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Introduction: Capillary refilling time (CRT) has been widely used in
clinical settings. However, CRT measurement conditions, including
pressing strength and time, are not standardized. Search for optimal
strength and time for CRT measurement seems to be needed.
Methods: We developed a novel device, which can adjust pressing
strength and time, and can precisely measure CRT using an electric
actuator and strength and color sensor. CRT was in 31 healthy adults
using the device under conditions of pressing strength 1, 3, 5 and 7
N, and pressing time 1, 2, 3,4,5 and 6 s.

Results: There was a significant difference in CRT for pressing
strength but not for pressing time (two-way ANOVA: power
P<0.001, time P=0.97). There was a significant difference in CRT
between pressing strength of 1 and 3 N but not for 3, 5 and 7 N
(P=0.16). Thus 3 N seems to be needed for the pressing strength.
To search for optimal pressing time, the plots from the color sen-
sor during nail bed compression were analyzed. We found two
phases in the color sensor plots. In the initial part of compres-
sion, the plots changes rapidly (rapid phase) and then the slope
of plots reduces (slow phase). The pressure release during the
rapid phase could destabilize the measurement. The longest
period of the rapid phase was 1.9999 s among all the study sub-
jects. Thus, a pressing time of 2 s seems to be needed to obtain
stable CRT measurements.

Conclusions: On our study for the investigation of standard pressing
time and strength for CRT measurements, pressing the nail bed with
3-7 N and 2 s appears to be optimal.
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Introduction: Pancreas transplantation is associated with a high rate
of early graft thrombosis. Current postoperative monitoring lack tools
for early detection of ischemia, which could precipitate a graft-saving
intervention. We are currently exploring the possibility of ischemia
detection with microdialysis and CO,-sensors in the organ tissue or
on the surface in a porcine model.

Methods: In anesthetized pigs, CO,-sensors and microdialysis cathe-
ters are inserted into the parenchyma or attached to the surface of
the pancreas. PCO, is measured continuously and lactate is sampled
with microdialysis every 15 min. Ischemia is induced by sequential ar-
terial and venous occlusions for 45 minutes, with 120 minutes of re-
perfusion in between.

Results: PCO, increased and decreased in response to ischemia and
reperfusion within minutes. Lactate increased and decreased with
the same pattern, but with a considerable delay as compared to
PCO,. An example is depicted in Figure 1. The values are presented
in Table 1 (n=3).

Conclusions: Preliminary data suggest that PCO, increase and de-
crease within minutes in response to ischemia and reperfusion in
the pancreas and seem to correlate well with lactate measured
with microdialysis both intraparenchymally and on the surface of
the organ.
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Table 1 (abstract P168). Tissue and surface lactate and PCO2 in
response to ischemia and reperfusion, results from 3 pigs

Parenchymal Surface Parenchymal  Surface
lactate (mmol/L)  lactate PCO, (kPa) PCO, (kPa)
(mmol/L)
Baseline 1.1+£02 25+0.6 7.8+4.6 10.2+9.6
Max after 8.0+0.2 7.8+09 18.1+4.5 18.9+13.2
arterial
occlusion
Baseline after 1.8+0.6 32408 8.7+£2.9 10.1+£7.0
reperfusion
Max after 49425 64 +37 15.848.2 15.5+7.7
venous
occlusion
Values shown as mean+SD
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Fig. 1 (abstract P168). Ischemia detected with CO2-sensors (PCO2)

and microdialysis (lactate), in the parenchyma and on the surface of
L the pancreas. Example from one pig
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Validation of automated software for analysis of the sublingual
microcirculation in clinical and experimental settings
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Introduction: Reliable automated handheld vital microscopy (HVM)
image sequence analysis is a prerequisite for use of sublingual micro-
circulation measurements at the point-of care according to the
current consensus statement. We aim to validate a recently devel-
oped advanced computer vision algorithm [1] versus manual analysis
in a wide spectrum of populations and contexts.
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Methods: Our collaborators were invited to contribute raw data of
published or ongoing institutional review board approved work. In-
clusion criteria were use of the Cytocam HVM device, manual analysis
with the AVA software, and image quality as independently assessed
by Massey score of <10 in >50% of recordings in a random subset of
each study. 233 subjects from 11 studies were included, covering
clinical and experimental populations, major shock forms and inter-
ventions to recruit the microcirculation (Table 1).

Results: 2,599,710 red blood cells were tracked by the algorithm across
150,163 frames in 1462 measurements in real time. A good to excellent
correlation was found between algorithm-determined and manual capil-
lary density (p<0.0001, r 0.6-0.9, Figure 1). Capillary perfusion was classi-
fied using space-time diagram derived red blood cell velocity (RBCv),
yielding good correlation with manual analysis for functional capillary
density und proportion of perfused vessels. Microcirculatory alterations
during disease and interventions were equally detected by the algorithm
and manual analysis. Change in flow short of severe abnormality was
reflected in absolute RBCv but not microcirculatory flow index.
Conclusions: We demonstrate the validity of automated software for
HVM image sequence analysis across broad populations, disease condi-
tions and interventions. Thus, microcirculatory assessment at the bedside
may finally complement point-of-care evaluation of disease severity and
treatment response in critically ill patients and during surgery.

Reference
1. Hilty et al, ICMx 2018,6(suppl 2):40;172-173.

Table 1 (abstract P169). Our study population covers a wide range of
major patient populations, clinical conditions associated with specific
microcirculatory abnormalities, as well as interventions to recruit the
microcirculation

Substudy (A-K) | A, healthy B, adult C DandE, Fand G, H, Iand J, K, LVAD
volunteers | cardiopulmo- | adult and porcine adult ICU implantation
Measurements nary bypass pediatric experimental
(subjects) (CPB) perioperative | setup
n= 1462 (233) n=150(40) | n=143(24) |n=544(58 n=388(27) n=537(84) | n=211(12)
Populations Healthy Elective surgery Experimen- | General ICU population
volunteers tal setup
Clinical Hemo- Hemo- Hypo- Obstructive
conditions dilution: dilution: volemia: shock: post-
associated with Induction of Hemodilution | Post cardiac implantation
specific CPB group (G) surgery group | pericardial
microcir- (H)
culatory Distributive (septic) shock or peripheral Cardiogenic
abnormalities vasodilation shock or low
Induction of | LPS-induced | Sepsis group | cardiac
anesthesia (C | septic shock | (I) output : Pre-
and D) group (F) implantation
timepoint
Interventions Local Peripheral vasodilation Increase in Resolution of
to recruit the microvas- cardiac tamponade:
microcir- cular output: Post
culation reactivity: Volume evacuation of
topical challenge (J) | pericardial
application tamponade
of ACh and
NG

ICU, intensive care unit; LVAD, left ventricular assist device; CPB,
cardiopulmonary bypass; LPS, lipopolysaccharide; ACh, acetylcholine;
NG, nitroglycerin

A heatty vouurtears 8 cargopumonary bypass C: poroperatve O: pericperatve € peroperatne

F sepus expermertal 41U volume chalienge K:LvAD

B 0 il (S

TVD (manual) {mm mm

G: hemodiston expenmental K. 1 ICU postoperative, sepsis

TVD (aigorithm) [mm mm %)

Fig. 1 (abstract P169). A good correlation was found between

algorithm-determined and manually measured capillary total vessel
density (TVD). Substudy indices (A-K) correspond to Table 1. Dashed
lines represent identity lines. TVD, capillary total vessel density; ICU,

intensive care unit; LVAD, left ventricular assist device
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Validating the point of care microcirculation (POEM) score to
characterize sublingual microcirculatory flow
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Introduction: In 2016, Naumann et al introduced the POEM score as
a real-time, point-of-care score to assess sublingual microcirculation
[1]. Our study aimed to determine the reproducibility of the POEM
score.

Methods: Two expert operators used a sidestream darkfield (SDF)
videomicroscope (Cytocam, Braedius, Netherlands) to separately ac-
quire four high-quality video clips and assign a POEM score to each
image in 20 adult mechanically ventilated patients. Each operator
was blinded to the other’s images and analysis. Video clip scores and
acquisition times were recorded.

Results: Of the 20 patients enrolled in this study, 45% (n=9) required
vasopressors. We categorized POEM scores 4-5 as “normal” and
POEM scores 1-3 as “impaired.” (Fig 1). With only one instance of
interrater disagreement (i.e, a single image scored as 3 versus 4),
Cohen’s kappa (0.86) confirmed a strong correlation between inter-
preters. The mean time to complete a study session was 9 minutes.
Conclusions: The present inability to quickly characterize the quality
of sublingual microcirculation as either normal or impaired at the
point of care limits real-world clinical application of this resuscitative
endpoint. The rapidly obtained POEM score appears to be reprodu-
cible between bedside interpreters. Future studies should assess the
effect of POEM score-guided resuscitation.

Reference
1. Naumann DN et al. Crit Care. 2016; 20:310.

Fig. 1 (abstract P170). Microcirculatory images for two
L different subjects
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Introduction: We hypothesize that marathon runners have different
microcirculatory response to passive leg raising (PLR) evaluated be-
fore and after marathon.

Methods: Eleven healthy marathon runners with a training volume
of at least 5 h per week for a minimum of 2 years volunteered for
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the study. PLR were performed two times: 24 hours prior to their par-
ticipation in the Kaunas Marathon (distance: 41.2 km) and directly
after finishing the marathon. The systemic hemodynamic and micro-
circulatory measurements were obtained before and after PLR. Sys-
temic hemodynamic parameters were measured using impedance
cardiography (Niccomo, Medis, Medizinische Messtechnik GmbH,
Germany). Sublingual microcirculatory images were obtained using a
Cytocam-IDF device (Braedius Medical, Huizen, The Netherlands) and
analyzed using standardized published recommendations.

Results: The median age of participants was 32 years. We found no
significant difference in proportions of hemodynamic responders be-
fore and after marathon (64% vs 55%, p=0.819). Also we did not find
differences between PLR induced changes of total vessel density
(TVD) and proportion of perfused vessels (PPV) of small vessels be-
fore and after marathon. Correlations between changes of sroke vol-
ume and changes of TVD or PPV of small vessels during PLR were
not significant.

Conclusions: Marathon running did not change microcirculatory
responsiveness.
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Correlation between perfusion index and lactate level in critically
ill patients
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Introduction: Macrocirculation and microcirculation are the key com-
ponents to determine organ perfusion. Early detection of tissue hy-
poperfusion would guide us to actively manage and lead to the
better outcome. Presently, we commonly use serum lactate as a rep-
resentative of global tissue perfusion but it needs blood sampling
and obtains intermittent data. Perfusion index(Pl) based on analysis
of pulse oximetry signal is noninvasive continuous monitoring for
peripheral tissue perfusion. Previous studies have shown correlations
between Pl and microcirculation parameters in critically ill patients,
however, there is still few data. We aim to investigate the correlation
between Pl and serum lactate level in critically ill patients

Methods: A prospective observational study was performed. All pa-
tients who had signs of tissue hypoperfusion and serum lactate level
> 2 mmol/L were enrolled and received hemodynamic resuscitation
based on standard clinical practice of KCMH. Pl was measured by
Masimo Radical-7°Pulse CO-Oximeter® and recorded values simultan-
eously with serum lactate at 0, 2, 6 and 24 hours during resuscitation
Results: Of the 42 critically ill patients (Table 1), we found significant
correlation between Pl and lactate level at 0 and 2 hours (r=-0.397,
p=.009 and r=-0.311, p=.045 respectively). The change in PI also sig-
nificantly correlate with lactate clearance at first 6 hours of resuscita-
tion (r=0.444, p=.003 at 0-2 hour and r=0.370, p=.017 at 2-6 hours)
(Fig 1). 24 patients(57%) had lactate clearance > 10% within 2 hours,
whereas 18 patients(42.8%) had not (Table 2, Fig 2). The cut-off value
of increasing in PI<0.86 predicted patients who were not lactate
clearance at 2 hours with sensitivity of 88.9% and specificity of
54.2%.(AUC 0.699, 95%Cl 0.54-0.86, p=.029)

Table 1 (abstract P172). Patients characteristics

Age, mean+/-SD (years)

67.07+/-11.52

Gender M35 (83.30%), F 7(16.67%)
Baseline SOFA score, median(IQR) 3.5(2-6)

Postoperative care 36(85.71%)

Sepsis 3(7.14%)

Combined 3(7.14%)

Mechanical ventilator, median(IQR)(hrs) 17.5 (13.25-48.75)

ICU length of stay, median (IQR)(day) 2(2-4)
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Conclusions: Pl may has value as an adjunct continuous monitoring for
peripheral tissue perfusion in early resuscitation period by using concur-
rently with serum lactate. Increasing of Pl< 0.86 within 2 hours after re-
suscitation prompt us to do further management with our patients.

Table 2 (abstract P172). Comparison of parameters between lactate
clearance group and lactate non-clearance group

Variables Lactate clearance Lactate non-clearance p
N= 24 (57%) N= 18 (42.8%) value
A PI (0-2 hr), median (IQR)  1.05 (0.07-2.35) 0.17 (-0.38-0.60) 029*
ScvO2 at 2 hour(%), 71.28 (8.55) 66.85 (10.76) 213
mean(SD)
Pv-aCO2 at 2 hour 6.1 (4.2) 6.2 (7.0) 806
(mmHg), median(IQR)
Baseline SOFA score, mean 3.83(4.72) 4.72(3.64) 384
(SD)
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Fig. 1 (abstract P172). Relationship between change in Pl and
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Fig. 2 (abstract P172). Comparison of the change in Pl between
lactate clearance group and lactate non-clearance group
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Introduction: Increased serum lactate is a frequent triggering factor
for initiation of bolus fluid treatment (BFT). The aim of this study was
to investigate the clinical utility of monitoring acute changes in
serum lactate levels for assessing the response to BFT.

Methods: This is a prospective observational study in critically ill
adult patients, including patients who received either 1 L crystalloids
or 500 ml colloids within 30 to 40 min after lactate measurement.
Cardiac index (Cl) and serum lactate levels were measured before
and after BFT. Patients with base-line levels of lactate <2mmol/L
(Group 1), and patients with lactate >2mmol/L (Group 2) were ana-
lyzed separately. Responders to BFT were considered those who had
an increase in Cl >15%.

Results: We assessed 69 critically ill patients who received BFT. The
patients’ mean age was 69+16 years, and the APACHE Il score 22.7
+8. Thirty-four patients had a baseline lactate value of <2 mmol/L,
and 35 had >2mmol/L. Group 1: Fifteen patients (44%) responded to
BFT (%dCl:37% =+ 14). A statistically significant increase in lactate
levels was observed in these patients (from 1.39 mmol/L £0.3 to 1.65
mmol/L +0.4, p<0.01) after the end of BFT. Lactate levels remained
unchanged in non-responders (1.41 mmol/L +0.4 versus 1.56 mmol/L
+0.5, p=0.11). Group 2: Twelve patients (34%) responded positively
to BFT (%dCl: 29% +8) but had no significant changes in lactate
levels (3.6 mmol/L +0.4 versus 3.8 mmol/L +0.5, p=0.32). Changes in
lactate were also not observed in non-responders (3.9 mmol/L +0.4
versus 4.1 mmol/L +£0.5, p=0.66).

Conclusions: Acute changes in lactate levels cannot be used for
assessing responses to BFT. An increase in lactate levels can be ob-
served in BFT responders likely because of a washout phenomenon.
We did not observe any significant decrease in lactate concentration
secondary to hemodilution effect in non-responders.
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Mitochondrial oxygen availability and regional saturation during
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Introduction: Clinical measurement of mitochondrial oxygen tension
(mitoPO,) has become available with the COMET system [1]. A ques-
tion with any novel technique is whether it is feasible to use in clin-
ical practice and provides additional information. In elective cardiac
surgery patients we measured cutaneous mitoPO, and tissue oxy-
genation (StO,).

Methods: Institutional Research Board approved observational study
in patients undergoing cardiopulmonary bypass (CPB). mitoPO, mea-
surements were performed on the left upper arm (COMET, Photonics
Healthcare B.V.) by oxygen-dependent delayed fluorescence of 5-
aminolevulinic acid (ALA)-induced protoporphyrin IX [2]. Priming of
the skin was done with ALA (Alacare, Photonamic GmbH) applied the
evening before surgery. StO, measurements (INVOS, Medtronic) were
done in close proximity to the COMET sensor.

Results: At the time of writing 28 of 40 patients were enrolled and
mitoPO, measurements were feasible in this clinical setting. mitoPO,
appeared sensitive with a high dynamic range. For example, high-
dose vasopressor therapy decreased mitoPO, and blood transfusion
increased a low mitoPO, but not a high mitoPO,. In the example in
Figure 1, mitoPO, is clearly dependent on CPB flow and the restored
cardiac circulation is able to maintain good cutaneous oxygenation
after CPB even before returning of cellsaver blood. StO, had the ten-
dency to provide relatively stable values within a small bandwidth
and little response to even major hemodynamic changes.
Conclusions: mitoPO, shows the effect of interventions on mito-
chondrial oxygenation and provides additional information com-
pared to standard monitoring and StO,.

References
1. Ubbink R et al. J Clin Mon Comput 31:1143-1150, 2017
2. Mik EG. Anesth Analg 117:834-846, 2013
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Fig. 1 (abstract P175). Example of mitoPO2 and StO2 during CPB
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Introduction: The aim of this study is to describe the impact of frailty
in cardiopulmonary arrest (CPA)

Methods: A descriptive, observational and retrospective study was
carried out from January 2015 to June 2018. We analyzed inter-
consultations to ICU for CPA in this period. Age, sex, Clinical
Frailty Scale(CFS), causes, limitation of CPR and outcomes were
determined.

For statistical analysis of the data, quantitative variables are
expressed as means +/-standard deviation; qualitative variables as
percentages. The statistic analysis was made by using Chi scuare test.
Multivariate analysis was performed using a logistic regression
model.

Results: We analyze 106 patients, 18 of them were excluded.
Frailty divide patients in 2 categories: prefrail and frail (PF-
F)(CFS>3) and non-frail (NF)(CFS<4). The univariate analyses re-
vealed no statistically significant difference between groups in
age (mean PF-F age=75.98 years +/- 11.28; mean NF age=72.37
years+/-9.58; p=0.15) (Table 1). Most of patients were men
(68.2%). Men were significant more likely to be frail (59% PF-F
men vs 88,9% NF men OR 5.56 (CI95% 1.51-20.48) p=0.01). Main
CPA causes were respiratory 46,6%; coronary heart disease (CHD)
17%; other causes 18,2%; unknow causes 18,2%. Patients suffer-
ing from CHD were significant less likely to be frail OR 0.28
(C195% 0.08-0.97) p=0.04. CPR were stopped in 19.3%, patients
who were limited were significant more likely to be frail (27.9%
vs 0%; OR 2 (ClI95% 1.01-2.63) p=0.04). 94.3% died. Patient that
did not survive to discharge were significant more likely to be
frail (98.4% vs 85.2% OR 10.43 (Cl95% 1.11-98.35) p=0.04). Multi-
variate analysis included several variables. Only frailty was statisti-
cally significant (OR 11.35 (Cl95% 1.03-125.52) p=0.04
Conclusions: Assessing frailty could predict patient mortality in CPA.
It may help clinicians in decision-making

Table 1 (abstract P176). Univariate analysis

CFS>3 CFS<3 OR

Variable Total (N=88) (ne2?) {omt) icas% Pualue
Age 7598(DE11,28) | 72,37 (DE9.58) 1,03(0,95-1,07) 015
Sex - - -
Men €8.2% 59% 28,9% 5,56 (1,51-20,28) 0,010
Woman 31,8% a1% 111%
cFs 2,85 (DE 0,46 5,87 [DE 1,55)
CPR cause - - -
Respiratory 46,6% 50,8% 37% Referencia
Coronary heart disease 17% 11,5% 29,6% 0,28 (0,08-0,57) 0,026
Others 182% 18% 18,5% 0,71{0,2-2,54) 0538
Unknow 18,2% 15,7% 14,8% 0,57 (0,25-3,69) 036
Do Not Reanimate order 31,8% 39,23 14,8% 0.27 (0,08-0,27) 0,025
CPR limitation 153% 27,5% 0% 2(1,012,63) 0,026
Exitus Hospital 54,3% 98,4% 85.2% 10,43 (1,11-98,35) 004
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Introduction: While there is increasing evidence for the importance
of chest compressions for the outcome of cardiopulmonary resuscita-
tion (CPR), recommendations for ventilation strategies during CPR
are rather poor. Although continuous ventilation at 10 breaths per
minute and the avoidance of hyperventilation is suggested after in-
tubation, the guidelines provide no information regarding the imple-
mentation of differentiated ventilation strategies (DVS) [1]. The
present survey was designed to determine the DVS used in the pre-
hospital setting by German emergency physicians (GEP) during CPR
Methods: An anonymous web-based questionnaire encompassing 10
questions was sent to GEP during September and October 2018. The
EP were asked to specify the ventilator model, their preferred VS dur-
ing CPR and the initial set of ventilator parameters, i.e.: volume- vs.
pressure-controlled ventilation, respiratory rate, tidal volume, max-
imum and minimum pressure limits.

Results: 61 % of the questionnaires were completed (151/247). 95 % of
respondents had preclinical access to respirators with the ability to per-
form DVS. 75 % of the participants chose volume-controlled, 19 %
pressure-controlled ventilation modes during CPR. 6 % of participants
indicated that they were performing manual ventilation. 53% chose a
non-guidance-compliant ventilation with respiratory rates > 12/min.
The corresponding group characteristics are shown in Table 1.
Conclusions: Despite the possibility of preclinical implementation of
differentiated VS, GEP predominantly use volume-controlled ventilation
modes. In contrast to the current guidelines, 53 % of GEP hyperventi-
late the patients under the CPR. Future studies are necessary to evalu-
ate the influence of prehospital DVS on outcome of preclinical CPR.

Reference
[1] Perkins GD et al. Resuscitation 123:43-50, 2018

Table 1 (abstract P177). Prehospital ventilation strategies during
cardiopulmonary resuscitation

Volume controlled Pressure controlled

ventilation ventilation

Respiratory <10/min 1(1 %) -
Rate

10-12 52 (46 %) 15 (54 %)

/min

> 12 /min 61 (53%) 13 (46 %)
Tidal Volume < 400 ml 10 (9 %) 5(18 %)

400 - 600 103 (90 %) 21 (75 %)

ml

> 600 ml 1(1 %) 2 (7 %)
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Introduction: Traumatic asphyxia is a rare condition in which breath-
ing and venous return is impaired due to a strong compression to
the upper abdomen or chest region, and induces swelling, purplish
red appearance, and petechiae around the face and neck. To our
knowledge, there are no reports describing details of traumatic as-
phyxia including the clinical course and the therapeutic reactivity
from cardiac arrest. We focused on cardiac arrest among all traumatic
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asphyxia patients treated at our hospital, and investigated their clin-
ical features and therapeutic reactivity.

Methods: Sixteen cases of traumatic asphyxia involved with our hos-
pital between April 2007 and March 2018 were reviewed by using
the pre-hospital activity record, medical record, and Hyogo prefec-
tural inspection record. These patients were divided into three
groups. The first group had already cardiac arrest at the time of res-
cue from the trapped place (Group A; 6 cases). The second group be-
came cardiac arrest after the rescue (Group B; 5 cases). The third
group did not experience cardiac arrest (Group C; 5 cases).

Results: All cases had abnormal findings in skin or conjunctiva (Table
1). Total mortality rate reached 56%, but among 11 cases of Group A
and B who resulted in cardiac arrest, there were 10 cases with Injury
Severity Score 16 or more and Abbreviated Injury Scale in the chest
3 or more. They had pneumothorax, flail chest, pericardial
hematoma. Seven of them restored spontaneous circulation, and two
cases achieved neurologically full recovery.

Conclusions: There are some cases of traumatic asphyxia whose
therapeutic reactivity is very good even after cardiac arrest, so it is
important not to spare efforts for life support in such cases.

Table 1 (abstract P178). Patients” characteristics of each group

Total A group B group C group
(n=16) (n=6) (n=5) (n=5)
Agely.o0) 43(17-70)  44(36-58)  35(31-59)  43(17-70)
Time for compression (minutes)  5(1-37) 15(3-37) 5(3-12) 4(1-20)
Petechiae/congestion of skin or  16(100%)  6(100%) 5(100%) 5(100%)
conjunctiva
Abbreviated Injury Scale of 4(0-5) 4(0-5) 5(4-5) 3(0-4)
chest
TRISS-Ps 041(0.01-  0.08(0.01-  0.15(0.01-  0.99(0.42-
1.00) 0.53) 0.56) 1.00)
Return of spontaneous 7/11(64%)  3(50%) 4(80%) -
circulation
In hospital death 9(56%) 5(83%) 4(80%) 0(0%)
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Introduction: Hyperglycemia, hypotension, seizures, dysoxia and dys-
carbia may contribute to secondary brain injury and have been iden-
tified as independent risk factors for poor outcome after cardiac
arrest. It is unknown, however, if these physiological derangements
have a cumulative association with outcome, and may represent an
underappreciated treatment target.

Methods: We performed retrospective analyses of prospectively col-
lected data from the International Cardiac Arrest registry. Demo-
graphics, clinical characteristics and physiological parameters from
the first 24 hours were abstracted and assessed in bivariate and mul-
tivariable analyses, with standard confounders forced in. The primary
outcome variable was delayed functional outcome, defined by the
Cerebral Performance Status (CPC) dichotomized to good (CPC 1-2)
or poor (CPC 3-5) outcome, measured about 6 months after resusci-
tation. Missing data were assessed by multiple imputation.

Results: Among the 2024 patients eligible for analysis, with a median
ischemic time of 25 (15-36) minutes, 44% shockable initial heart
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rhythm and 75% witnessed arrest, five hundred ten (25%) patients
had a good functional outcome at 6-months. Physiological derange-
ments were each negatively associated with outcome in bivariate
analysis at the p <0.001 level. A summary score of physiological de-
rangements was included with potential confounders in the final re-
gression model, and was independently associated with outcome
with the chance of a good outcome decreasing by 46% for each in-
crease of one physiologic derangement (95% Cl 0.46-0.63).
Conclusions: Uncorrected physiological derangements are inde-
pendently and cumulatively associated with worse outcome after
cardiac arrest. Although causality cannot be established, it is rea-
sonable to consider that the correction of physiological parame-
ters may be an important step in the chain of survival after
resuscitation.

P180

Characteristics and clinical outcomes of cardiac arrest patients
admitted at the Intensive Care Unit from 2010-2016 in the
Netherlands
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Introduction: Worldwide, cardiac arrest remains a major cause of
death. Many of the post cardiac arrest patients will be admitted at
the Intensive Care Unit, however little is known about these patients.
This patient group is relevant, because of the amount of patients
and their vulnerability. For this reason, this study was set up to de-
scribe the characteristics and clinical outcomes of cardiac arrest pa-
tients admitted at the Intensive Care Unit.

Methods: We used data from the Dutch National Intensive Care
Evaluation registry [1] from 2010-2016 in the Netherlands. All adult
patients admitted at the Intensive Care Unit with cardiac arrest as ad-
mission diagnosis were included.

Results: In this study, characteristics and clinical outcomes of 26,056 car-
diac arrest patients are described. Over time, the survival rate of Out-of-
hospital cardiac arrest patients significantly decreases, while the survival
rate of In-hospital cardiac arrest patients showed no significant relation.
Conclusions: This study shows a nationwide overview of the charac-
teristics and outcomes of cardiac arrest patients admitted at the In-
tensive Care Unit. The decrease in mortality rate of out-of-hospital
cardiac arrest patients may point to improvements made in post car-
diac arrest care, however future research has to be done to specify
the cause of this decrease.

Reference
1. NICE. Data in beeld. 2016; https://stichting-nice.nl/datainbeeld/public.
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Introduction: Glan Clwyd Hospital (GCH) was recently designated
one of three Cardiac Arrest Centres for Wales. It has offered a 24/7
Percutaneous coronary angiography (PCl) service to a geographically
dispersed North Wales population of approximately 690,000 since
June 2017. Prior to this, urgent coronary angiography was available
on a more limited basis to patients requiring PCl. The aim of this
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study was to investigate factors associated with hospital mortality
after critical care admission following cardiac arrest.

Methods: Retrospective review of the Ward Watcher critical care
database at GCH to identify patients who had undergone CPR in the
24 hours prior to critical care admission in 2013-18. Patients likely to
have sustained OOHA of cardiac aetiology (OOHA-C) were identified
from primary and secondary diagnoses and free text entry. Data
were subsequently analysed using Excel and SPSS. The project was
registered as a service evaluation with GCH Audit Department.
Results: There were 190 cardiac arrest admissions over this period,
increasing from 25 in 2013-14 to 69 in 2017-18. Of these 122 were
OOHA, of which 103 were considered OOHA-C. Although OOHA-C
hospital mortality appeared to decrease over the time period (89%%
to 56%), this was not statistically significant (p=0.149). Factors associ-
ated with survival to hospital discharge are presented in the Tables
below. On logistic regression, only PCl and low pH within the first 24
hours of critical care remained statistically significant (p=0.027 and
p<0.001 respectively).

Conclusions: Although we have been unable to make a distinction
between patients presenting following STEMI and NSTEMI, and ap-
preciating a potential influence of selection bias, the significant asso-
ciation between PCl and survival to hospital discharge supports the
introduction of clinical pathways enabling PCl access following
OOHA-C [1].

Reference
1. Nolan J, et al. Resuscitation.2015; 95: 202-222

Table 1 (abstract P181). Factors associated with survival to hospital
discharge (categorical)

OOHA-C patients Survivor Non-survivor All p
(n=41) (n=62) (n=103)  Value

Sex (male) 31 (76%) 39 (63%) 70 (68%)  0.201

Pre-hospital 33 (80%) 42 (68%) 75 (73%) 0.8

independence

PCI 26 (63%) 17 (27%) 43 (42%)  <0.001

Table 2 (abstract P181). Factors associated with survival to hospital
discharge (continuous, median)

OOHA-C patients ~ Survivor (n=41)  Non-survivor (n=62)  All (h=103) P Value
Age (years) 59 65.5 63 0.08
APACHE I 153 19 17 0.007
P:F ratio (kPa) 259 182 226 0.008
Low SBP 89 85 86 0.185
Lactate 25 37 3.1 <0.001
pH 729 717 7.23 <0.001
Temperature 355 346 35 <0.001
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Determination of theoretical personalised optimum chest
compression point with anteroposterior chest radiography
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Introduction: Following the traditional assumption that the point
(P_max.LV) beneath which the left ventricle (LV) is at its maximum
diameter should be compressed to maximise stroke volume, we re-
ported how to locate personalised P_max.LV using posteroanterior
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chest radiography. [1] Here, we aimed to derive and validate rules to
estimate P_max.LV using anteroposterior chest radiography (ches-
t_AP), which is performed for critically-ill patients urgently needing
determination of personalised P_max.LV.

Methods: A retrospective, cross-sectional study was performed with
non-cardiac arrest adults who underwent chest_AP and computed
tomography (CT) within 1 h (derivation:validation=3:2). On chest_AP,
we defined CD (cardiac diameter), RB (distance from right cardiac
border to midline) and CH (cardiac height, from carina to uppermost
point of left hemi-diaphragm) (Fig 1, 2). [1] Setting P_zero (0, 0) at
the midpoint of xiphisternal joint and designating leftward and up-
ward directions as positive on x and y axes, we located P_max.LV
(x_max.LV, 'y _maxLV). The coefficients of the following
mathematically-inferred rules were sought: x_max.LV=a0*CD-RB;
y_max.LV=B0*CH+y . (a0: mean of (x_max.LV+RB)/CD; R0, y : repre-
sentative coefficient and constant of linear regression model, respect-
ively). [1]

Results: Among 360 cases (52.0+18.3 y, 102 females), we derived:
x_max.LV=0.643*CD-RB and y_max.LV=55-0.390*CH (Table 1, Fig 2).
This estimated P_max.LV (19£11) was as close as the averaged
P_max.LV (19£11, P=0.13) and closer than three equidistant points
representing the current guidelines (6713, 56+10, and 77+17; all
P<0.001) to the reference identified on CT, and thus was validated
(all units: millimetre) (Table 2).

Conclusions: Personalised P_max.LV can be estimated with chest_AP.
Further studies with actual cardiac arrest victims are needed to verify
the safety and effectiveness of the rule.

Reference
1. Cho S et al. Resuscitation 2018;128:97-105.

Table 1 (abstract P182). The constants derived from the derivation set
and those among total cases including both the derivation and
validation set

Derived constants Derivation (n=237) Total (n=360)

a 0.643 + 0.073 0.643 £ 0.080

B (95% Cl) -0.425 (-0.556, -0.294) -0.390 (-0.498, -0.282)
y (95% Cl) 60 (45, 75) 55 (43, 68)

Table 2 (abstract P182). The differences among estimated P_max.LV
(x_max.LV, y_max.LV) using posteroanterior chest radiography, those of
the reference P_max.LV measured on CT, and the three points along the
lower sternal half with (top) at its top, (middle) at its middle and
(bottom) representing the sites of chest compression recommended by
the current CPR guidelines

Distance from the reference coordinate/ Validation p Total
point to (m (n=123) (n=360)
x_max.LV (estimated) 1+13 N/A 0+12
y_max.LV (estimated) 1£19 N/A 0+18
P_max.LV (estimated) 20£11 N/A 19411
P_maxLV (averaged) 19411 013 19411
P_guideline (top) 67413 <0.001 67+13
P_guideline (middle 56+11 <0.001 56+10
P_guideline (bottom) 76+18 <0001 77£17
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Fig. 1 (abstract P182). Identification of the theoretical optimum
chest compression point (modified from a figure of reference 1)

L from a figure of reference 1)
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Fig. 2 (abstract P182). Estimation of the theoretical optimum chest
compression point from anteroposterior chest radiography (modified
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Correlation between end-tidal CO2 and degree of compression of
heart cavities measured by transthoracic echocardiography during
cardiopulmonary resuscitation for out-of-hospital cardiac arrest
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Introduction: We realized clinical study to evaluate whether changes of
the left ventricular (LV), right ventricular (RV) and inferior caval vein (IVC)
diameter induced by chest compressions during cardiopulmonary resus-
citation (CPR) for out-of-hospital cardiac arrest (OHCA) evaluated by trans-
thoracic echocardiography correlate with end-tidal CO2 (EtCO2) levels.
Methods: 20 consecutive patients resuscitated for OHCA were included
to the study. Transthoracic echocardiography was performed from sub-
costal view during ongoing chest compressions in all of them. This was
repeated three times during CPR in each patient and EtCO2 levels were
registered. From each investigation, video loop was recorded. Later on,
maximal and minimal diameter of LV, RV and IVC were obtained from
the recorded loops and compression index of LV (LVCI), RV (RVCl) and
IVC (IVCCl) was calculated as (maximal-minimal/maximal diameter)x100.
Clmax defined as the value of LVCI or RVCI, whichever was greater was
also assessed. Correlations between EtCO2 and LVCI, RVCI, IVCl and
Clmax were expressed as Spearman’s correlation coefficient (r).
Results: Evaluable echocardiographic records were found in 13 pa-
tients and a total of 39 measurements of all parameters were ob-
tained. Chest compressions induced significant compressions of all
observed cardiac cavities (LVCI=21.58+13.25%, RVCI=38.23+22.46%,
IVCCI=62.26+30.84%, Clmax=40.55+20.53%). We identified positive
correlation between EtCO2 and LVCI (r=0.579, p<0.001), RVCI
(r=0.752, p<0.001) and IVCCI (r=0.628, p<0.001). The most significant
positive correlation has been found between EtCO2 and Clmax
(r=0.805, p<0.001) (Fig 1).

Conclusions: Evaluable echocardiographic records were reached in most
of the patients. EtCO2 positively correlated with all parameters under
consideration, while the strongest correlation was found between Cimax
and EtCO2. Therefore, Clmax is a candidate parameter for real-time moni-
toring of haemodynamic efficacy of chest compressions during CPR.
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= r,=0.8055, p<0.001
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£ 30 +
E
:
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Fig. 1 (abstract P184). Corredation between Clmax and EtCO2
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Introduction: Time interval between witness and first CPR (By-
stander- or EMS-performed CPR, whichever performed earlier) is
known to be one of critical time factors associated with survival from
out-of-hospital cardiac arrest (OHCA). This study aimed to compare
cut-off values of this time interval for neurologically favourable one-
month survival between bystander-witnessed OHCA groups receiving
chest compression-only (CC-only) and chest compression + ventila-
tion (CC+V )first CPR.

Methods: From nationwide OHCA database during 2014-2016, we ex-
tracted 82,888 bystander-witnessed OHCA cases. The cut-off values
for neurologically favourable one-month survival were determined
using Yoden index in the two groups receiving CC-only and CC+V
first CPR before and after propensity-score matching including char-
acteristics of OHCA associated with bystander CPR.

Results: The matching procedure did not alter the cut-off values
(Table 1). The values were 3 and 7 min in CC-only and CC+V first
CPR groups, respectively. When analysed for subgroups, the dif-
ference in cut-off value was largest in subgroup of presumed
non-cardiac aetiology: 3 vs. 8 min. A hazard model disclosed that
effect of first CPR on survival was more largely diminished by
delay in start of time first CPR in CC-only group than a in CC+V
group: hazard ratio (95% Cl), 1.89 (1.84-1.94). The overall survival
rates (8.9% before matching and 8.6% after matching) in CC-only
group were higher than those in CC+V group (5.6% and 6.2%).
However odds ratio (OR) was small when adjusted by other fac-
tors associated with survival: adjusted OR (95% ClI), 1.23 (1.15-
1.32) before matching, 1.13 (1.09-1.22) after matching.
Conclusions: The effect of CC-only CPR on survival after OHCA was
more largely diminished by delay in initiation than that of CC+ V CPR.

Table 1 (abstract P185). Cut-off values of time interval between
witness and first CPR for neurologically favourable 1-M survival in CC-
only and CC+MMV first CPR groups

Type of first CPR Cut-off value
Before After
matching matching

All OHCA witnessed before EMS contact to patients

CC-only 3 7

CC+MMV 0.93 0.92
Short response time interval (< 7 min)

CC-only 3 4

CC+MMV 0.92 0.94
Medium response time interval (8-10 min)

CC-only 2 6

CC+MMV 0.96 0.90
Long response time interval (> 11 min)

CC-only 5 4

CC+MMV 0.92 0.94
Paediatric OHCA

CC-only 3 6

CC+MMV 0.85 0.86
Elderly OHCA

CC-only 4 9

CC+MMV 0.91 0.93
First CPR without DA-CPR instruction

CC-only 3 8

CC+MMV 0.96 0.94
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Introduction: The UK Resuscitation Council has set out guidelines for
management of patients post cardiac arrest [1]. This is in line with
European Resuscitation Council guideline. We set out to find if we
are following the guideline.

Methods: We did a retrospective audit over the course of 2 years
looking at the data of 24 patients who had in hospital and/or out of
hospital cardiac arrest and after the return of spontaneous circulation
were admitted to the Intensive Care Unit (ICU). We focused on
whether the care they received was as per the standards set by the
UK Resuscitation Council.

Results: We had 11 in the hospital and 13 out of hospital cardiac ar-
rests; 11 patients had less than 10 minutes of CPR, 9 had more than 10
minutes CPR and 4 patients the data was not recorded; 16 patients
needed more than 61 minutes to reach from the site of arrest to the
ICU. The partial pressure of carbon dioxide was >5.5 Kpa in 11 patients
at two or more occasions. Target MAP was not documented in 9 pa-
tients; blood sugar target was not documented in 15 patients and was
not maintained within limits in 5 patients. Target temperature was not
documented in 10 patients. The withdrawal of treatment was not de-
layed for 72 hours in 1 patient out of 24. In 4 patients neurological tests
were not documented. Multimodal assessment tools were not used in
1 patient. Electroencephalography and serum Neuron Specific Enolase
were not used to diagnose brain deaths as they were not available at
our trust. 11 patients were discharged, 12 died in the ICU and 1 died in
hospital after discharge from ICU.

Conclusions: The audit reflected our local practice and showed that
our mortality was in line with the acceptable limits; poor documenta-
tion of plan of care which posed problems in analyzing the care that
these patients received; some of the parameters were not being
maintained as set by UK Resuscitation guideline.

Reference
1. Nolan JP et al. Advance life support resuscitation council UK seventh
edition 2016. Post-resuscitation care; 13: p 153 - 162.
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Introduction: High-quality chest compressions (CC) with mini-
mized interruptions are one of the most essential prerequisites
for an optimal outcome of resuscitation. Therapy of reversible
causes of cardiac arrest often requires intra-hospital transporta-
tion (IHT) during ongoing CPR. The present study investigated CC
quality during transportation depending on the position of the
provider.

Methods: 20 paramedics were enrolled into a manikin study with
four groups: a reference group with the provider kneeling beside
manikin on the floor (group 1), and 3 groups performing CC dur-
ing a simulated IHT of 100 meters: walking next to the bed
(group 2), kneeling beside the patient in bed (group 3, Fig. 1) or
squatting above the patient in bed (group 4, Figure 2). Indicators
of CC quality were measured as defined in the ERC Guidelines
2015 (pressure point and depth, compression frequency,
complete relief, sufficient pressure depth) [1]. All 20 paramedics
performed CC during each scenario (group 1-4).
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Results: There were no statistical differences in quality of CC be-
tween groups 1, 3 and 4. Notably, group 2 performed signifi-
cantly worse in respect to the proportion of CC with correct
pressure point (p = 0.044 vs group 1), correct CC depth (p=0.004
vs. group 1, p=0.035 vs. group 3, p=0.006 vs. group 4). The re-
sults are shown in Table 1.

Conclusions: Carrying out guideline-compliant CC [1] during IHT is
feasible with multiple provider positions. Based on the present
results, kneeling or squatting position next to the patient (Figure
1 and 2) is recommended, whereas “walking next to the bed”
while performing CC should be avoided.

Reference
[1] Perkins GD et al. Resuscitation 95:81-99

Table 1 (abstract P187). Indicators of chest compression quality

Group 1 2 3 4
Correct pressure point (%) 99+06 # 79430 85+29 8632
Compression depth (mm) 57114 46+ 10 54+6#  56+54#
Frequency of compressions (/min) 114+7 120+12 1169 1169
Compressions with complete relief (%)  86+23 68431 7431 70+38
# p < 0.05 vs. group 2

e Y

Fig. 1 (abstract P187). Chest compressions in kneeling position
L while intra-hospital transportation

Fig. 2 (abstract P187). Chest compressions in squatting position
L while intra-hospital transportation
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Introduction: In cardiac arrest, resuscitative transesophageal echocardi-
ography (TEE) provides continuous unobstructed visualisation of the
heart during each compression in real-time fashion enabling instant
feedbacks to improve the quality of subsequent chest compressions.
The 2015 American Heart Association only regarded resuscitative TEE as
an adjunct to find treatable causes and guide treatment decisions [1].
Methods: We presented a case series of cardiac arrest situations in-
corporating the use of resuscitative TEE to review the effectiveness of
high quality chest compression following 2015 AHA recommendations.
Results: Four cardiac arrest patients underwent resuscitative TEE dur-
ing CPR. Hands were placed at lower half of sternum and com-
pressed to the depth of between 5 to 6cm. Mid esophageal four
chamber view (to visualise left ventricular compression) and mid
esophageal long axis view (to visualise aortic compression) were
reviewed. In 3 out of 4 cases, chest compressions led to aortic out-
flow tract (LVOT) obstruction necessitating corrective hand
relocations.

Conclusions: Chest compression is a blind intervention and external
chest landmarks do not always correlate with the location of left ven-
tricle [2]. Maximal compression at the recommended lower half of
sternum might result in compression of the LVOT. Resuscitative TEE
is a robust tool that should be equipped in centres that strive for
better outcomes among cardiac arrest patients.

References

1. Brooks SC et al, Circulation. 2015;132:5436-5443

2. Qvigstad E et al, Resuscitation 2013.
jresuscitation.2013.03.010
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Introduction: Emergency medical service (EMS) personnel may de-
tect sudden onset of concomitant signs in EMS-witnessed out-of-
hospital cardiac arrest (OHCA). This study aimed to investigate the in-
cidences of concomitant signs and their associations with character-
istics and outcomes of EMS-witnessed “sudden” OHCAs.

Methods: In addition to standard recommendation, EMS prospect-
ively recorded concomitant signs which lead to start of advance life
support in 385 cases with EMS-witnessed out-of-hospital cardiac ar-
rest (OHCA) during the period of April 2012 to March 2018. Detailed
database was completed after additional interview to EMS personnel.
After excluding 268 cases with impending cardiac arrest, 117 cases
were analysed.

Results: In addition to common and standard signs for cardiac arrest,
the following signs were recorded as a concomitant signs which lead
to startjjof advanced life support: abnormal movements of extrem-
ities and jaw which mimic tonic convulsion (17.9%), abnormal eye
movement or position (3.4%), shout or groan (5.1%) and vomiting
(5.1%). Agonal breathing was recorded in 29.1% (34/117) of all EMS-
witnessed “sudden” OHCA cases and after cease of abnormal move-
ments in 17.4% (4/22) of cases with abnormal movements. While ab-
normal movements were significantly associated with shockable
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initial rhythm (unadjusted OR; 95% Cl, 4.39;,1.56-12.3) and better
neurologically favourable one-year survival (5.11;1.87°C14.0), agonal
breathing was not associated with shockable initial rhythm
(0.59;,0.22-1.63) or neurologically favourable survival (0.45;0.14-1.44).
Multivariable analysis including all concomitant signs and agonal
breathing confirmed the results of univariate analyses: adjusted OR
(95% Cl) of abnormal movement, 5.45 (1.82-16.7) for shockable
rhythm, 4.16 (1.40-12.3).

Conclusions: Abnormal movements mimicking tonic convulsion are
likely to be a concomitant sign associated with shockable initial
rhythm and better outcomes in “sudden” cardiac arrest.
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Introduction: This retrospective audit aimed to assess adherence to
the post-cardiac arrest care bundle utilised by our intensive care unit
(ICU). Introduced in 2017, following publication of International Li-
aison Committee on Resuscitation (ILCOR) guidance[1], the care bun-
dle was designed to standardise care for this patient cohort which
previously often varied according to the responsible clinician.
Methods: A retrospective review of clinical notes was undertaken for
patients admitted to ICU following return of spontaneous circulation
but whom remained comatose. This audit encompassed three-month
periods before and after introduction of the care bundle in October
2017. Audit standards were assigned from target parameters docu-
mented in the bundle and reflected guidance from the Cheshire and
Merseyside Critical Care Network.

Results: 39 patients were included in our audit; 15 admitted prior to
and 24 admitted following implementation of the care bundle. In pa-
tients whom targeted temperature management was indicated, im-
proved adherence to thermoregulation between 34-36°C was
observed (50 vs 71%). Significant improvements were since in the
observance to target values for oxygen saturation (0 vs 70.8%,
p=0.0023) and mean arterial pressure (20 vs 95.8%, p<0.0001) follow-
ing the introduction of the care bundle. Improved observance of
ventilation targets was also seen; maintenance of P,CO,>4.5 kPa (40
vs 75%, p=0.0441) and tidal volumes <8 ml/kg ideal body weight (0
to 37.5%, p=0.0069).

Conclusions: The introduction of a post-cardiac arrest care bundle in
our ICU has improved care by providing discrete physiological tar-
gets to guide nursing staff and standardising management between
clinicians. Variations in care are associated with poorer patient out-
comes [2] and introduction of this bundle has reduced disparities in
practice.

References
1. Nolan JP et al. Resuscitation 95:202-222, 2015.
2. Peterson ED et al. JAMA 295:1912-1920, 2006.
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Introduction: Out-of-hospital cardiac arrest (OHCA) is a major health
problem worldwide with an annual incidence of approximately 9,000
in Croatia. Cardiac causes of OHCA can be attributable to a wide
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array of cardiac diseases and reported survival rate is low in spite of
advances in resuscitation and EMS services.

Methods: Single-centre retrospective study analyzed outcomes of
42 OHCA patients admitted to cardiac ICU between 2010.-2015.
We studied demographic data, initial rhythm, type of CPR, comor-
bidities and various post admission diagnostic findings in order
to identify their impact on survival.

Results: OHCA comprised 0,5% of all admissions. Mean LOS was
8.24 days (0-64). Mean age was 65,4y (29-90), M: F ratio 29:13
and bystander CPR was performed in only 19% OHCA patients.
The most common initial rhythm was VF (45.2%), followed by
VT (16.6%), PEA was found in 2,9% and asystole in 1.9% of pt
More than half of pt received adrenalin (55%) and defibrillation
(57%) and only 17% required a temporary pacemaker. 38% of
pt had an ECG consistent with M| after ROSC, 19% underwent
coronary angiography resulting in PCl in 75% of cases. In 5 pt
(12%) therapeutic hypothermia protocol was performed. Most
OHCA pt had hypertension (60%) and hyperlipidaemia (69%) as
the most common risk factors followed by cardiomyopathy
(33%), diabetes (29%) and CAD (21%). Only 9% had a preexist-
ing significant valvular disease and the rest were extracardial
comorbidities: chronic renal disease (17%), COPD (9%) and cere-
brovascular disease (9%). 14 patients survived (33%) and GCS
on admission was the only significant impact factor on survival
along with comorbidities (mean GSC was 6 in survivors vs. 3 in
deceased). Interestingly, age, initial rhythm, troponin | level, pH
and therapeutic hypothermia had no impact on survival.
Conclusions: Our data demonstrate the importance of early on-
site resuscitation as the most important factor of neuroprotec-
tion and outcome and puts an emphasis on the importance of
CPR education for layman population.
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Prediction of acute coronary ischaemia and angiographic findings
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Introduction: Coronary artery disease (CAD) is the leading cause of
out-of-hospital cardiac arrest (OHCA). However, diagnosis of acute
coronary ischaemia (ACl) remains challenging, particularly in patients
without ST-segment elevation on the post-resuscitation ECG. In this
regard, a consensus statement recommends the implementation of a
work-up strategy in the emergency room (ER) to exclude non-
coronary causes of collapse within 2 hours.

Methods: Retrospective single-centre study performed on 64
consecutive patients with resuscitated OHCA who underwent a
diagnostic coronary angiography (CA). We present data on cor-
onary angiograms for patients who underwent cardiac
catheterization after resuscitation. Afterwards, we sought to
identify parameters associated with ACI.

Results: ST-segment elevation was noted in 29 patients (45%). ST-
segment depression or T-wave abnormalities were noted in 35 patients
(55%). Invasive coronary strategy allowed to identify an acute culprit le-
sion in 46 cases (72%). 29 patients with ST-segment elevation under-
went an immediate angioplasty for an acute coronary occlusion. 17
patients without ST-segment elevation underwent an ad hoc percutan-
eous coronary intervention for a critical lesion. Stable CAD was found in
9 cases (14%) and a normal angiogram was found in only 9 cases
(14%) (Figure 1). The independent predictors of ACl were convertible
rhythm (OR 16.02; 95% Cl 4.48-57.29), personal history of CAD (OR
15.12; 95% Cl 4.19-54.53) and presence of at least 2 cardiovascular risk
factors (CVRF) (OR 10.68; 95% Cl 2.55-44.74) (Table 1).
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Conclusions: ACl was the leading precipitant of collapse. ST-
segment elevation was highly predictive of coronary occlusion.
In addition, a culprit coronary lesion was identified in nearly
50% of patients undergoing CA despite the lack of ST-
segment elevation. Finally, our findings suggest that the iden-
tification of risk criteria may help to improve the recognition
of ACI after OHCA.

Table 1 (abstract P192). Univariate and multivariate analysis for the
prediction of ACI in patients with OHCA

Variables Univariate P-value Multivariate P-value
analysis analysis
OR (Cl 95%) OR (Cl 95%)

Convertible rhythm 922 (364-2331) <0001 16.02 (448-57.29) <0.001

Haemodynamic instability 0.7 (0.31-1.58) 039

Daytime cardiac arrest 1.56 (0.73-3.32) 0.25

Personal history of CAD 347 (1.61-7.47) 0.001 15.12 (4.19-54.53) <0.001

Age > 65 years 1.07 (051-2.23) 0.87

Male gender 1.94 (0.84-4.51) 0.12

Diabetes 2.57 (1.22-5.45) 0.014

Hypertension 1.7 (0.81-3.57) 0.16

Dyslipidaemia 294 (137-6.28)  0.005

Smoking 0.97 (047-2.02) 0.94

Family history of CAD 1.5 (0.64-3.5) 035

> 2 CVRF 14.04 (3.17-62.26)  0.001 1068 (2.55-44.74)  <0.001

No coronary
Non artery disease
14%

significant
coronary
lesion
14%

Acute coronary
occlusion
45%

Critical
coronary lesion
27%

Fig. 1 (abstract P192). Angiographic findings in patients in patients
undergoing cardiac catheterization after OHCA (n = 64)
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Introduction: A do-not-attempt-resuscitation (DNAR) order may be
issued when it is against the wishes of the patient to receive car-
diopulmonary resuscitation (CPR), or when CPR is considered
medically futile; that is when the chances of good outcome are
minimal. A prearrest prediction tool can aid clinicians in consoli-
dating objective findings with clinical judgement in the decision
process for DNAR orders. Our aim was prediction model update
of the Good Outcome Following Attempted Resuscitation score
for favorable neurologic survival after in-hospital cardiac arrest
(IHCA).

Methods: The prediction model update was based on a retro-
spective cohort of 717 adult IHCAs in Stockholm County 2013-
2014 identified through the Swedish Cardiopulmonary Resuscita-
tion Registry. It included redefinition and reduction of predictor
variables, and addition of the predictor variable chronic co-
morbidity, assessed as Charlson Comorbidity Index, to create a
full model consisting of 9 predictors. The outcome was favorable
neurologic survival defined as Cerebral Category Score <2 at dis-
charge. The full model was recalibrated based on 1000-bootstrap
resampling calibration. Model performance was evaluated with
the area under the receiver operating curve (AUROC), calibration
and classification accuracy with a cutoff of 3% likelihood of favor-
able neurologic survival.

Results: We call the updated prediction model the Prediction of
outcome for In-Hospital Cardiac Arrest (PIHCA) score. It had an
AUROC of 0.81 (95% CI:0.81 to 0.81) and showed evidence of
good calibration, see calibration plot in Figure. Predictive value
for classification into <3% likelihood of favorable neurologic sur-
vival was 97.4%. False classification into < 3% likelihood of favor-
able neurologic survival was 0.57%.

Conclusions: The PHICA score has potential to be used as an aid
for objective prearrest assessment of the chance of favorable
neurologic survival after IHCA, as part of decision making for a
DNAR order.
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Fig. 1 (abstract P193). Calibration plot for the Prediction of
outcome for In-Hospital Cardiac Arrest (PIHCA) score
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Introduction: Prognosis of survival in patients with cardiac arrest re-
mains poor. During and after cardiopulmonary resuscitation, patho-
physiological disturbances in relation with a cytokine storm, are
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described as “post-resuscitation” disease like a combination of cardio-
genic and vasodilatory shocks. Veno-arterial extracorporeal mem-
brane oxygenation (VA ECMO) allows to restore adequate perfusion
but little is known about its effect on left ventricular (LV) function
and about the role of cytokines.

Methods: This study was performed in an experimental model of car-
diac arrest performed in 3 groups of 3 anesthetized and mechanically
ventilated pigs. Cardiac arrest was obtained by application of elec-
trical current to epicardium inducing ventricular fibrillation. After a
no-flow period of 5 minutes, medical resuscitation with catechol-
amines and vasopressors was performed in “CONTROL” group while
VA ECMO was started in “ECMO” group and VA ECMO in combination
with CYTOSORB (extracorporeal blood purification therapy designed
to reduce excessive levels of inflammatory mediators such as cyto-
kines) was started in “ECMO-CYTO" group. LV function was assessed
with transthoracic echocardiography and arterial pressure with aortic
pressure catheter.

Results: Hemodynamic stability was obtained after 22 + 6 and 24 + 7
minutes in ECMO and ECMO-CYTO groups, respectively. No return of
spontaneous circulation was observed in CONTROL group. At 15 mi-
nutes following cardiac arrest, LV area fractional change on short axis
was normalized in ECMO and ECMO-CYTO groups (31+ 3 and 34 + 4
%, respectively). Vasopressor requirements were significantly lower in
ECMO-CYTO group than in ECMO group.

Conclusions: After cardiac arrest (no-flow) of 5 minutes duration, VA
ECMO allowed complete LV recovery and hemodynamic stability within
30 minutes of “post-resuscitation” disease. CYTOSORB added to VA
ECMO could contribute to reduce post-resuscitation vasodilatation.
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Introduction: Extracorporeal life support (ECLS) has been reported to
be more effective than conventional cardio-pulmonary resuscitation
(CPR). In ECLS, a shorter time from arrival to implantation of extracor-
poreal membrane oxygenation (ECMO; door-to-ECMO) time has been
reported to be associated with better survival rates. This study aimed
to examine the impact of the physician-based emergency medical
services (P-EMS) using a rapid response car (RRC) on door-to-ECMO
time in patients with out-of-hospital cardiac arrest (OHCA).

Methods: In this retrospective cohort study, adult patients with
OHCA who were admitted to a Japanese tertiary care hospital from
April 2012 to November 2018 and underwent veno-arterial ECMO
were included. Patients were either transferred by emergency med-
ical service (EMS only group) or with physician using RRC (RRC
group). Primary outcome was door-to-ECMO time. Secondary out-
come was onset-to-ECMO time, 24-hour survival, 30-day survival and
neurologically favorable outcome. Wilcoxon rank-sum test was used
to compare the outcome between the two groups.

Results: A total of 46 patients were included in this study, and out-
come data were available for all patients. The door-to-ECMO time
was significantly shorter in the RRC group than in the EMS only
group (median, 20 min vs. 33 min; P =0.004). Additionally, the onset-
to-ECMO time was significantly shorter (median, 50 min vs. 60 min; P
=0.005). There was no significant difference in the 24-hour survival,
30-day survival rates and neurologically favorable outcome.
Conclusions: The physician-based RRC system was associated with a
shorter door-to-ECMO time. Combination of the RRC system with
ECLS may lead to better outcomes in patients with OHCA.
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Introduction: Although there have been some reports to examine
the indication and prognostic factors of ECPR, the indication for ECPR
has not been established in patients with OHCA. The purpose of this
study was to establish prognostic factors for ECPR in adult patients
with OHCA.

Methods: This retrospective, observational study was conducted on
OHCA patients aged over 18 who were delivered to the ER from
January 2001 to December 2017. And we enrolled the patients who
were performed ECPR immediately after arrival and survived 24
hours or more. These patients were divided into ICU survival groups
(S) and non-survival groups (NS) and evaluated of ICU outcome of
ECPR. We reviewed medical records collected at the time of admis-
sion and compared demographic data and experimental data be-
tween the two groups.

Results: In this study, 70 patients were included, 22 patients (31.4%)
were S (median age 55 years [IQR, 42-64 years]) and 48 patients were
NS (median age 59 years [IQR, 53-65 years]). There was a significant
difference between S and NS with the ratio of witnesses [S 21(95.5%)
vs non-survivor 37(77.1%), p=0.013], the ratio of abnormal pupil
diameter (5mm or more, 2mm or less)[S 7(31.8%) vs NS 36(75.0%),
p<0.001] and a presence of pupillary light reflex[S 9(40.9%) vs NS
3(6.3%), p<0.001]. Multivariable logistic regression analysis performed
for 5 explanatory variables (pupillary light reflex, dilated pupils (5mm
or more), normal pupil diameter (3-4mm), the witness, and ventricu-
lar fibrillation), indicated pupillary light reflex (OR, 6.1; 95% Cl, 1.14-
32.50, p=0.03) and dilated pupils (OR, 0.06; 95%CI, 0.004-0.889,
p=0.04) to be an independent prognostic factor.

Conclusions: In this study, we suggested that pupil findings on hos-
pital arrival might become predictive factors of ECPR for adult pa-
tients with OHCA.
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Introduction: Quick identification and professional treatment of con-
ditions requiring CPR must be practiced by all staff, with refresher
simulations providing updated knowledge. Spontaneous CPR simula-
tions lead to faster staff response times, improves team work, and in-
creases the effectiveness of treatment during real CPR situations.
Providing refresher resuscitation courses are not enough, and lack
the advantages of spontaneous simulations, specifically practicing
performing CPR.

Methods: The simulations all based on American Heart Association
protocols and based on clinical situations of typical ICU patients. The
simulations take place in a room with specialized equipment with
feedback given immediately to participants. The participants of the
simulations are Nursing staff and Doctors that are currently on shift,
plus trainees and medical students. The simulations are run by expe-
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rienced staff members. The simulations are held once a week cover-
ing all shifts. Judgement of staff performance uses a tool based on
AHA protocols and checks effectiveness of CPR management, specif-
ically response time, correct usage of equipment and devices, per-
formance of chest compressions, intubation, drug management and
team work.

Results: During the period between 03/17 - 10/18 47 spontan-
eous CPR simulations were performed in the ICU, the majority
on the morning shift. During this period at least 57% of Nursing
staff and 66% of Medical staff practiced CPR simulations at least
twice, with an overall improvement in performance of 25%, im-
proved identification of conditions requiring CPR, quicker re-
sponse times, use of appropriate equipment and increased
effective team work.

Conclusions: Improving resuscitation skills needs practice and team
work, a continuous process which needs to include all Nursing and
Medical staff and involves repeat CPR simulations. There is a need to
expand simulations to cover all shifts. Staff responded positively to
this process and reported increased confidence when managing real
life CPR situations.
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Introduction: ECPR requires rapid activation of a multidisciplinary
team and a well-organized ECPR infrastructure [1]. In May 2017, we
started optimising our ECPR infrastructure for out-of-hospital cardiac
arrest by introducing a dedicated ECPR cart, regular training sessions
and simulation cases, and by evaluating all procedures. This infra-
structure is also used for in-hospital cardiac arrest (IHCA). The object-
ive of this retrospective analysis was to determine whether these
changes had an effect on the time to extracorporeal life support
(ECLS) in IHCA as well.

Methods: A single-centre, retrospective review was conducted a year
after the start of training. All adult patients (>18 years) with a wit-
nessed, refractory IHCA who received ECPR from 2013 to 2018 were
included. The primary outcome was time-to-ECLS, defined as time
from start of arrest to adequate flow on ECLS. Data are presented as
median [IQR]. Statistical analysis was performed using a Mann-
Whitney U test.

Results: In the first period (2013 — April 2017), 13 patients received
ECPR with a median age of 62 [60-67], 69.2% were male and with a
Charlson Comorbidity Index (CCl) of 2.5 [2.0-3.0]. In the second
period (May 2017 — May 2018), 4 patients received ECPR, with a me-
dian age of 53 [33-60], 50% were male and with a CCl of 1.5 [0.5-1.5].
The time-to-ECLS was significantly reduced from 40 minutes [25-45]
to 27 minutes [22-33] (p = 0.019) (Fig 1). Successful weaning of
mechanical circulatory support remained similar for both time pe-
riods (1st 46.2 % vs. 2nd 50%).

Conclusions: In conclusion, optimisation of the ECPR infrastructure
significantly reduced time-to-ECLS, which may ultimately improve
clinical outcome after ECPR for IHCA.

Reference
[1] Swol, J, et al. (2016). Perfusion 31(3): 182-188.
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Introduction: Medical simulation has become an essential teaching
method for all health professionals. It is effective in terms of learning
and improves skills. However, most studies have focused only on im-
mediate benefits and short-term retention of skills. Main objective:
To study the interest and the educational contribution in the short
and medium term of medical simulation compared to a classical
training.

Methods: Cohort, prospective, observational, single-center, ran-
domized study with control group including 30 residents (20 in
anesthesia resuscitation and 10 in emergency medicine). All bene-
fited from a theoretical training with a reminder of the latest rec-
ommendations on the management of cardiac arrest and
anaphylactic shock. They were randomized into 2 groups and re-
ceived practical training on a high-fidelity simulator for the man-
agement of either cardiac arrest (ACC group) or anaphylactic
shock (CA group). Each group was evaluated at 6 weeks (T0) and
at 6 months on two scenarios: refractory ventricular fibrillation
(FV) scored on 20 points and grade 3 anaphylactic reaction (RA3)
scored on 30 points. Each group served as the control group for
the pathology in which they did not receive specific simulator
training. The results are expressed on average with their standard
deviations with “p” <0.05.

Results: 30 residents were included and randomized into 2 groups of
15. The ACC and CA groups scored significantly higher in their re-
spective 2-time scenarios: TO (FV: ACC = 18.90 [17.8-20] vs CA = 9.35
[6.66-12.04]; RA3: CA = 26.5 [23.00-30] vs ACC = 26.28 [9.56-23]), T1
(FV: 18.0 [16.01-20] vs 15.03 [12,33-17,73] RA3: 28.50 [27-30] vs 21.3
[15.5-27.06]).

Conclusions: Simulator-trained participants have significantly better
results than untrained ones, at both 6 weeks and 6 months.
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Introduction: Simulation is a tool for improving the quality and
safety of care, and its recognized as an essential method of
evidence-based education. Emergency Medicine is a discipline in
which there is a constant concern for the safety of patients. The
emergency physician is often called upon to take charge of critical
situations that use knowledge, know-how and knowledge as skills
that must be mastered and whose theoretical learning alone is
insufficient.

Methods: It’s a prospective study including residents in emergency
medicine performing their specialty courses in emergency services
and emergency medical assistance in the region of Sousse from
January to June 2018. They were randomized into two groups: the
one benefiting from a traditional education and the other from an
education based on simulation sessions. The chosen scenario was
the management of a cardiac arrest. A pre-test and a post-test were
performed in both groups.

Results: We included 30 emergency residents who did not receive
specialized training in the management of cardiac arrest, there was a
female predominance with an average age of 27, there was no sig-
nificant difference regarding the pretest between the two groups
with 10.08 There was no significant difference with respect to the
pre-test score between the two groups 10.08 + 2.7 / 20 for the con-
trol group versus 10.34 + 3.3 / 20 for the simulation group. There
was a significant progression after the course with an average post-
test score of 13.87 + 1.8 in the simulation group while this score was
11.94 + 2.3 in the control group with a statistically significant differ-
ence (p <0.001).

Conclusions: Simulation learning has led to a better acquisition of
cognitive knowledge by learners. The simulation is not intended to
replace bed-based teaching, nor theoretical or faculty teaching, but it
is an essential complement . In Tunisia, the simulation must continue
its current integration in the initial and continuous training of
doctors.
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Introduction: Recent studies have shown that obesity and its related
metabolic dysfunction exacerbates outcomes of ischemic brain injur-
ies in some brain areas, such as the hippocampus and cerebral cortex
when subjected to transient global cerebral ischemia (tGCI). However,
the impact of obesity in the striatum after tGCl has not yet been ad-
dressed. The objective of this study was to investigate the effects of
obesity on tGCl-induced neuronal damage and inflammation in the
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striatum and to examine the role of mTOR which is involved in the
pathogenesis of metabolic and neurological diseases.

Methods: Gerbils were fed with a normal diet (ND) or high-fat diet
(HFD) for 12 weeks and then subjected to 5 min of tGCl. HFD-fed
gerbils showed the significant increase in body weight, blood glu-
cose level, serum triglycerides, total cholesterol, and low-density lipo-
protein cholesterol without affecting food intake.

Results: In HFD-fed gerbils, neuronal loss occurred in the dorsolateral
striatum 2 days after tGCl and increased neuronal loss were observed
cholesterol days after tGCl; however, no neuronal loss was the in ND-
fed gerbils after tGCl, as assessed by neuronal nuclear antigen immu-
nohistochemistry and Fluoro-Jade B histofluorescence staining. The
HFD-fed gerbils also showed severe activated microglia and further
increased immunoreactivities and protein levels of tumor necrosis
factor-alpha, interukin-1beta, mammalian target of rapamycin (mTOR)
and phosphorylated-mTOR in the striatum during pre- and post-
ischemic conditions compared with the ND-fed gerbils. In addition,
we found that treatment with rapamycin, a mTOR inhibitor, in the
HFD-fed gerbils significantly attenuated HFD-induced striatal neur-
onal death without changing physiological parameters.

Conclusions: These findings reveal that chronic HFD-induced obesity
results in severe neuroinflammation and significant increase of mTOR
activation, which could contribute to neuronal death in the stratum
following tGCl. Abnormal mTOR activation might play a key role.

P202

Associations between partial pressure of oxygen and neurological
outcome in out-of-hospital cardiac arrest patients

F Ebner’, S Ullén?, A Aneman’, T Cronberg®, N Mattsson?, H Friberg', C
Hassager®, J Kjaergaard®, M Kuiper®, P Pelosi’, J Undén', M Wise®, J
Wetterslev®, N Nielsen

"Lund University, Helsingborg Hospital, Department of Clinical Sciences
Lund, Anesthesia and Intensive Care, Helsingborg, Sweden; “Skane
University Hospital, Clinical Studies Sweden, Lund, Sweden; *Liverpool
Hospital, Department of Intensive Care, Sydney, Australia; “Lund
University; Skane University Hospital, Department of Clinical Sciences
Lund, Neurology, Lund, Sweden; 5University of Copenhagen,
Department of Cardiology and Department of Clinical Medicine,
Rigshospitalet, Copenhagen, Denmark; SLeeuwarden Medical Centrum,
Intensive Care Unit, Leeuwarden, Netherlands; “University of Genoa,
Department of Anesthesia and Intensive Care, IRCCS San Martino
Policlinico Hospital, Genoa, Italy; ®University Hospital of Wales, Adult
Critical Care, Cardiff, United Kingdom; 9University of Copenhagen,
Copenhagen Trial Unit, Centre for Clinical Intervention Research,
Copenhagen, Denmark

Critical Care 2019, 23(Suppl 2):P202

Introduction: Exposure to hyperoxemia and hypoxemia is common
in out-of-hospital cardiac arrest (OHCA) patients following return of
spontaneous circulation (ROSC) but its effects on neurological out-
come are uncertain and study results are inconsistent.

Methods: Exploratory post-hoc substudy of the Target Temperature
Management (TTM) trial [1], including 939 patients after OHCA with
ROSC. The association between serial arterial partial pressures of oxy-
gen (Pa0,) during 37 hours following ROSC and neurological out-
come at 6 months, evaluated by Cerebral Performance Category
(CPQ), dichotomized to good (CPC 1-2) and poor (CPC 3-5), was in-
vestigated. In our analyses, we tested the association of hyperoxemia
PaO, > 40 kPa and hypoxemia PaO, < 8 kPa, time weighted mean
Pa0,, (TWM-Pa0,) (Fig 1), maximum PaO, difference (A PaO,) and
gradually increasing PaO, levels (13.3 - 53.3 kPa) with poor neuro-
logical outcome. A subsequent analysis investigated the association
between PaO, and a biomarker of brain injury, peak serum Tau
levels.
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Results: 869 patients were eligible for analysis. 300 patients (35%)
were exposed to hyperoxemia or hypoxemia after ROSC (Table 1).
Our analyses did not reveal a significant association between hyper-
oxemia, hypoxemia, TWM-PaO, exposure or A PaO, and poor neuro-
logical outcome at 6-month follow-up after correction for co-variates
(all analyses p= 0.146 - 0.847) (Fig 2). We were not able to define a
PaO, level associated with the onset of poor neurological outcome.
Peak serum Tau levels at either 48 or 72 hours after ROSC were not
associated with PaO,.

Conclusions: Hyperoxemia or hypoxemia exposure occurred in one
third of the patients during the first 37 hours of hospitalization and
was not significantly associated with poor neurological outcome after
6 months or with the peak s-Tau levels at either 48 or 72 hours after
ROSC.

Reference
1. Nielsen et al. N Engl J Med. 2013;369:2197-206.

Table 1 (abstract P202). Outcome according to exposure groups in
primary and secondary analyses

Multivariable model OR 95% Cl p-value
Hypoxemia vs no hypoxemia* 1.13 066 - 191 0.647
Hypoxemia vs normoxemia* 1.06 060 - 1.85 0.847
Hyperoxemia vs no hyperoxemia* 1.28 0.86 - 1.91 0.219
Hyperoxemia vs normoxemia* 124 0.81-1.89 0314
A PaO,** 1.01 0.99 - 1.02 0.146
PaO,-TWM T-1 to T36** 1.03 097 - 1.09 0375
PaO,-TWM T-1 to T12** 1.02 098 - 1.05 0288

Pa02 = arterial partial pressure of oxygen. Cl = confidence Interval. TWM =
time weighted mean. A PaO2 = maximum PaO2 difference. T = measuring
time point in hours after inclusion into the TTM-trial. T -1 = first blood gas
analysis after admission but before inclusion. OR < 1 indicates better outcome.
*Categorical data. **Continuous data
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Fig. 1 (abstract P202). Explanatory illustration depicting the primary
and secondary analyses. The grey area under the chart represents
the area from which PaO2-TWM was calculated. PaO2 = partial
pressure of oxygen. kPa = kilopascal. T -1 = first blood gas analysis
after admission but before inclusion into the TTM-trial. TO to T36 =

L time points (hours) for protocolized blood gas sampling
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Fig. 2 (abstract P202). Adjusted OR’s (bullet points) with 95% Cl’s
(horizontal lines) for poor neurological outcome according to
Cerebral Performance Category (CPC) across stepwise increasing
Pa02 threshold values. OR below 1.0 indicates better outcome
above the PaO2 threshold
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Introduction: Data on outcome of survivors of cardiac arrest patients
in low and middle-income countries is scarce. The purpose of this
study was to investigate clinical predictors of hospital mortality in pa-
tients resuscitated after cardiac arrest in a large sample of Brazilian
ICUs.

Methods: We performed a retrospective cohort study of survivors
from cardiac arrest in 57 hospitals in Brazil, during 2014 and
2015. We retrieved patients’ clinical and outcome data from an
electronic ICU quality registry. We used multivariable logistic
regression analysis to identify factors associated with hospital
mortality.

Results: A total of 2295 patients were included. Both patients with
primary admission diagnosis of cardiac arrest (n = 800, 35%) and
those that arrested on admission to the ICU (65%) were included.
Median age was 67 (IQR 54 — 79) and 53% were male. Median SAPS
3 was 70 (57 - 83), SOFA was 10 (7 - 13) and hospital mortality was
83%. Among nonsurvivors, 47% died in the first 48h of ICU admission
(early mortality). Only 1% received therapeutic hypothermia and 6%
underwent withhold/withdrawal of life support. After adjusting for
SAPS 3 and SOFA, early mortality was associated with hemodynamic
compromise (systolic blood pressure <100 mmHg, lactate >4 mmol/L
and use of vasopressors) and hypo or hyperthermia. Late mortality
was independently associated with delayed admission to the ICU
(>48h) and palliative care.
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Conclusions: This large cohort of post cardiac arrest survivors
demonstrates extremely high mortality rates and negligible im-
plementation of hypothermia in Brazil, with half of nonsurvivors
dying within 48 hours of admission with severe hemodynamic
compromise and organ dysfunction. Late mortality was related
to delayed admission to ICU and withdrawal/withholding
measures.
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Introduction: Cerebral hypoperfusion may aggravate the develop-
ing neurological damage after cardiac arrest. Near-infrared spec-
troscopy (NIRS) provides information on cerebral oxygenation but
its clinical relevance during post-resuscitation care is undefined.
We wanted to assess the possible association between cerebral
oxygenation and clinical outcome after out-of-hospital cardiac ar-
rest (OHCA).

Methods: We performed a post hoc analysis of a randomised
clinical trial (COMACARE) where both moderate hyperoxia and
high-normal arterial carbon dioxide tension (PaCO,) increased
regional cerebral oxygen saturation (rSO,) as compared with
normoxia and low-normal PaCO,, respectively. RSO, was mea-
sured from 118 OHCA patients with NIRS during the first 36 h
of intensive care and neurological outcome was assessed using
the Cerebral Performance Category (CPC) scale at 6 months
after cardiac arrest. We calculated the median rSO, for patients
with good (CPC 1-2) and poor (CPC 3-5) outcome and com-
pared the results using the Mann-Whitney U test. We compared
the rSO, over time with outcome using a generalised mixed
model. Finally, we added median rSO, to a binary logistic re-
gression model to control for the effects of possible confound-
ing factors.

Results: The median (interquartile range [IQR]) rSO, during the
first 36 h of intensive care was 70.0% (63.5-77.0%) in patients
with good outcome compared to 71.8% (63.3-74.0%) in patients
with poor outcome, p = 0.943. We did not find significant associ-
ation between rSO, over time and neurological outcome (Figure
1). In the binary logistic regression model rSO, was not a statisti-
cally significant predictor of good outcome (OR 0.99, 95% Cl
0.94-1.04, p = 0.635).

Conclusions: We did not find any association between cerebral
oxygenation during the first 36 h of post-resuscitation inten-
sive care and neurological outcome at 6 months after cardiac
arrest.
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Fig. 1 (abstract P204). Median (inter-quartile range) regional
cerebral oxygen saturation (rSO2) in patients with good (Cerebral
Performance Category [CPC] 1-2) and poor (CPC 3-5) neurological
outcome during the first 36 h after intensive care unit
(ICU) admission
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Introduction: Near-infrared spectroscopy (NIRS) provides a non-
invasive means to assess cerebral oxygenation during post-
resuscitation care but its clinical value is unclear. We determined the
possible association between cerebral oxygenation and the magni-
tude of brain injury assessed with neuron-specific enolase (NSE)
serum concentration at 48 h after out-of-hospital cardiac arrest
(OHCA).

Methods: We performed a post hoc analysis of a randomised clinical
trial (COMACARE) comparing two different levels of carbon dioxide,
oxygen and arterial pressure after OHCA and successful resuscitation.
We measured rSO, continuously with NIRS from 118 patients during
the first 36 h of intensive care. We determined the NSE concentra-
tions at 48 h after cardiac arrest from serum samples using an elec-
trochemiluminescent immunoassay kit. The samples were tested for
haemolysis and all samples with a haemolysis index > 500 mg of free
haemoglobin per litre (n = 2) were excluded from the analyses. We
calculated the median rSO, for all patients and used a scatterplot
and Spearman’s rank-order correlation to assess the possible relation-
ship between median rSO, and NSE at 48 h. In addition, we com-
pared the NSE concentrations at 48 h after cardiac arrest in patients
with good (Cerebral Performance Category Scale [CPC] 1-2) and poor
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(CPC 3-5) neurological outcome at 6 months using the Mann-
Whitney U test.

Results: We did not find significant correlation between median rSO,
and serum NSE concentration at 48 h after cardiac arrest, rs = -0.08,
p = 0.392 (Figure 1). The median (IQR) NSE concentration at 48 h was
17.5 (13.4-25.0) pg/l and 35.2 (22.6-95.8) ug/l in patients with good
and poor outcome, respectively, p < 0.001.

Conclusions: We did not find any association between cerebral oxy-
genation during the first 36 h of post-resuscitation intensive care and
NSE serum concentrations at 48 h after cardiac arrest.
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Fig. 1 (abstract P205). Scatter plots of serum neuron-specific
enolase (NSE) concentration at 48 h after cardiac arrest vs. median
regional cerebral oxygen saturation (rSO2) during the first 36 h in
intensive care unit in patients with good (Cerebral Performance

Category [CPC] 1-2) and poor (CPC 3-5) neurological outcome
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Introduction: patients admitted to the intensive care unit (ICU) after
being successfully resuscitated from a cardiac arrest (CA) have a large
cerebral penumbra at risk for secondary ischemic damage in case of
suboptimal brain oxygenation. Therefore, resuscitation during ICU
stay should be guided by parameters that adequately predict cere-
bral hypoxia. The value of lactate as resuscitation parameter may be
questioned in post-CA patients since the brain critically depends on
aerobic metabolism. We aimed to investigate the relationship be-
tween arterial lactate, cerebral cortex tissue oxygenation (SctO2) by
near infrared spectroscopy (Foresight) and unfavorable neurological
outcome at 180days (CPC score 3-5)

Methods: Subanalysis from the Neuroprotect post-CA trial. Lactate
values and SctO2 were recorded hourly in 102 post-CA patients dur-
ing 24hours TTM33 and subsequent rewarming.

Results: In total 3290 paired lactate/ SctO2 measurements were ana-
lysed. We found no correlation between paired lactate and SctO?
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measurements (R’= 0.01) (Fig.1). Moreover, temporary trends in
lactate did not correlate with corresponding trends in SctO2 dur-
ing the same one-hour time interval (R>=0.003) (Fig 2). If lactate
values above 2.0 mmol/l are considered to be abnormal, lactate
could not adequately detect clinical important brain ischemia
(Sct02 < 60%): sensitivity 62% and specificity 53% (Table 1, 2).
Nevertheless, time weighted lactate at 6h (OR 1.38; p 0.01), 12h
(OR 1.38, p 0.01), 24h (OR 1.53; p 0.003) and 36h (OR 1.60; p
0.005) were inversely correlated with unfavorable neurological
outcome at 180days (Fig 1, 2).

Conclusions: Although lactate was a marker of prognosis in post-
CA patients, it should not be used to guide resuscitation since
lactate values were not correlated with SctO2 and changes in lac-
tate do not correspond with changes in SctO2 during the same
time interval.

Table 1 (abstract P206). Logistic regression analysis of average lactate
as predictor of poor neurological outcome (CPC 3-5) at 6 months

Average lactate OR 95% Cl p value
Ah 1.38 1.07-1.77 0013
Ah 1.38 1.07-1.77 0013
Ah 1.53 1.16-2.03 0.003
Ah 1.60 1.16-2.22 0.005

Table 2 (abstract P206). Sensitivity and specificity of lactate values > 2
mmol/L to detect SctO® < 60%

Estimated values

95% Cl

Sensitivity 61.82% 55.79% - 67.59%
Specificity 52.57% 50.77% - 54.37%
PPV 10.63% 9.71% - 11.61%
NPV 93.79% 92.83% - 94.63%
LR+ 13 1.18 - 144
LR- 0.73 0.62 - 0.85
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Fig. 1 (abstract P206). Linear correlation between paired lactate
and SctO? measurements
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Introduction: The aim of the study was to investigate whether sim-
plified continuous EEG monitoring (cEEG) [1] post-cardiac arrest can
be reliably interpreted by ICU physicians after a short structured
training, and whether acceptable interrater agreement compared to
an EEG-expert can be achieved.

Methods: Five ICU physicians received training in interpretation of
simplified cEEG (Fig 1) consisting of lectures, hands-on cEEG-
interpretation, and a video tutorial - total training duration 1 day.
The ICU physicians then interpreted 71 simplified cEEG recordings.
Basic EEG background patterns and presence of epileptiform dis-
charges or seizure activity were assessed on 5-grade rank-ordered
scales based on a standardized EEG terminology [2]. An experienced
EEG-expert was used as reference.

Results: There was substantial agreement (k 0.69) for EEG back-
ground patterns and moderate agreement (k 0.43) for epileptiform
discharges between ICU physicians and the EEG-expert. Sensitivity
for detecting seizure activity by the ICU physicians was limited (50%),
but with high specificity (87%). Among ICU physicians interrater
agreement was substantial (k 0.63) for EEG background pattern and
moderate (k 0.54) for epileptiform discharges.

Conclusions: After a one-day educational effort clinically relevant
agreement was achieved for basic EEG background patterns after
cardiac arrest. Assessment of epileptiform patterns was less reliable,
but bedside screening by the ICU physician may still be clinically use-
ful for early detection of seizures. Interpretation of simplified cEEG re-
quires awareness of its limitations and support from an EEG-expert
when clinically indicated.

References
1 Friberg H, et al. Crit Care 17:233-242, 2013
2 Hirsch LJ, et al. J Clin Neurophysiol 30:1-27, 2013
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Fig. 1 (abstract P207). 1 cEEG montage and example of simplified
continuous EEG recording: F3, P3, F4, P4, reference Cz ground Fz.
The upper curves display the left and the right time-compressed
akEG, the y-axis displays the semilogarithmic uV scale. The shaded
aEEG marks the time span of the aEEG corresponding to the original
EEG below. The lower part displays the original EEG recording from
the left and the right hemispheres; each division represents 1 sec on
the x-axis
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Introduction: A tool to distinguish between the competing risks of
neurologic- and circulatory-etiology death very early after return of
spontaneuos circulation (ROSC) would facilitate triage decisions to
extracorporeal membrane oxygenation, cardiac revascularization, and
experimental neuroprotective therapies. We combined the electroen-
cephalographic suppression ratio (SR) and CREST score (Coronary ar-
tery disease, initial non-shockable Rhythm, low Ejection fraction,
admission Shock and Time to ROSC>25 minutes), a validated model
to predict risk of circulatory-etiology death (CED), to create new neu-
rocardiac risk classes.

Methods: Prospectively collected registry data included demograph-
ics, clinical data, the SR recorded at 6 hours after ROSC (SR6), CREST
score, and outcomes. Utility of SR6 to predict neurological-etiology
death (NED) was evaluated with a ROC curve. Clinically appropriate
cutoffs to describe risk levels for each tool were selected, and pa-
tients stratified into 6 groups to demonstrate competing risks of CED
and NED.

Results: Of 543 patients, 227 (42%) survived to hospital discharge,
239 (44%) had NED, 77 (14%) had CED. SR6 values predicted NED
with AUC 0.89, and clinical thresholds were set at SR6 <37% (low risk
of NED; 3-11%), SR6 37-82% (intermediate risk; 23-60%) and SR >83%
(high risk of NED; 71-89%). CED occurred in 11-13% in low CREST (0-
2) groups and 18-28% in the high CREST (3-5) groups. No patient
with both high neurological and circulatory risk survived, and the
lowest risk group had 87% survival. Relative risk of NED:CED in pa-
tients with lowest SR6 was low (1:4.3); in patients with highest SR6,
NED:CED was high (5.2:1).
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Conclusions: A neurocardiac risk model using early SR and CREST
score allows for risk stratification at 6 hours after ROSC, and could be
used to optimize the effectiveness of post-resuscitation care path-
ways and interventions.

P209

Interobserver variability in the interpretation of early head
computed tomography following out of hospital cardiac arrest
A Caraganis’, RR Kempainen?, M Mulder®, R Brown®, M Oswood?, ME
Prekker?

"University of Minnesota, Division of Pulmonary, Allergy and Critical
Care, Minneapolis, United States; “Hennepin Healthcare, Minneapolis,
United States; *Abbott Northwestern Hospital, Minneapolis, United
States; “University of Minnesota, Minneapolis, United States

Critical Care 2019, 23(Suppl 2):P209

Introduction: Hypoxic-ischemic injury on head computed tomog-
raphy (CT), which manifests with varying degrees of cerebral edema
and loss of gray-white matter differentiation, is a poor prognostic
sign after resuscitated out-of-hospital cardiac arrest that may influ-
ence early clinical decision-making. Agreement among physicians on
the presence of hypoxic-ischemic injury on early head CT is
unknown.

Methods: We recruited 10 faculty physician participants (2 emer-
gency medicine, 3 critical care, 3 neurocritical care, and 2 general
radiology; average 8.2 years of practice) across 3 academic medical
centers each with >100 admissions for resuscitated out-of-hospital
cardiac arrest each year. Participants, blinded to clinical context,
reviewed 20 unique head CTs obtained within 2 hours of cardiac ar-
rest that were randomly selected from a local registry. A blinded neu-
roradiologist also reviewed all scans (gold standard). Participants
determined if hypoxic-ischemic injury was present on each CT, and
agreement was determined using multi- and dual-rater kappa statis-
tics with 95% confidence intervals.

Results: Overall agreement among physicians regarding the
presence of hypoxic-ischemic injury on head CT was fair (kappa
0.34; 95% Cl, 0.19-0.49) with agreement consistent across most
specialties (Table 1). When compared to the neuroradiologist,
individual physician agreement ranged widely, from poor (kappa
0.12) to substantial (kappa 0.68), with 6 of 10 physicians having
fair or worse agreement compared to the gold standard
interpretation.

Conclusions: The finding of hypoxic-ischemic injury on early head CT
after cardiac arrest had high interobserver variability as interpreted
by acute care physicians and general radiologists. Pending the devel-
opment of objective diagnostic criteria, clinicians should bear in
mind the subjectivity and subtlety of cerebral edema or loss of gray-
white matter differentiation soon after return of spontaneous circula-
tion in these patients.

Table 1 (abstract P209). Interobserver agreement on the presence of
hypoxic-ischemic injury on early head computed tomography after
cardiac arrest

Medical Specialty Number of Physicians  Multi-Rater Kappa Statistic (95% Cl)

Emergency Medicine 2 0.61 (0.30-0.90)
Critical Care 3 0.28 (-0.01-0.54)
Neurocritical Care 3 0.29 (0.0-0.55)

General Radiology 2 0.39 (-0.03-0.80)
All Physicians 10 0.34 (0.19-0.49)
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Introduction: We assessed institutional adherence of neuro-
prognostication test use before Withdrawal of Life Sustaining
Treatment (WLST) to international guidance. We also assessed the
change in practice over the six-year time frame and compared
the time periods before and after publication of the 2015 ERC-
ESICM guidelines [1].

Methods: Retrospective analysis of adult comatose Out of Hospital
Cardiac Arrest (OHCA) survivors, admitted to a tertiary referral In-
tensive Care Unit (ICU) between January 2012 and December
2017. Blinded data collection from electronic and paper records
followed the Utstein template. Patients who were not intubated,
had a non-cardiac arrest or stayed in ICU 272h were excluded
since their neuro-prognostication differed. We used Fisher’s exact
tests for categorical variables, Wilcoxon tests for continuous vari-
ables and non-parametric tests for trend.

Results: We included 287 patients (Figure 1). Baseline characteris-
tics and differences between the WLST and no-WLST groups are
shown in Table 1. Utilization of neuro-prognostication tests is
shown in Table 2. While CT and EEG were commonly employed,
SSEP and MRI were used less frequently. Basic multimodal neuro-
prognostication (arbitrarily defined as at least one CT or MRI, plus
EEG, plus SSEP) was performed only in 34.1% of all patients
undergoing WLST but the rate increased significantly over six
years (p<0.001) and was higher in the time period after 2015,
compared to the one prior to 2015 (Figure 2). This association
remained significant after adjustment for confounders such as
age, arrest rhythm, downtime, targeted temperature management,
APACHE Il score and organ failure in a logistic regression model
(p=0.004).

Conclusions: In an institution with access to a wide range of im-
aging and neurophysiology tests, MRl and SSEP remained under-
utilized but the rate of basic multimodal neuro-prognostication
increased significantly over the study period, especially in the
period after 2015.

Reference
1. Nolan JP, et al. Resuscitation. 2015;95:202-22.

Table 1 (abstract P210). Baseline characteristics of patients by category
of withdrawal of life support (WLST)

Variable [n (%) or median (IQR)] WLST (N=85)  No WLS (N=202) p-value
Age 67 (56.5-75) 60 (49-69) 0.002
Female sex 22 (26.9) 44 (21.8) 0447
Initial rhythm VF or VT 49 (63.6) 148 (81.8) 0.002
Downtime (minutes) 253 (195-40) 185 (10-27) 0.002
Targeted Temperature Management 39 (58.2) 94 (614) 0.656
APACHE Il score 26 (21-30) 20 (16-26) <0.001
Any organ support 72 (84.7) 168 (83.2) 0.862
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Table 2 (abstract P210). Neuro-prognostication tests performed in
patients after OHCA

Variable (n, %) WLST

(N=85)

No WLS -
(N=202) value

Computed Tomography (CT) 74 (87.1)
16 (18.8)
68 (80.0)
29 (34.1)

29 (34.1)

150 (74.3) 0019
29 (14.4)
74 (36.6)
28 (13.9)
28 (13.9)

Magnetic Resonance Imaging (MRI) 0.375

Electroencephalography (EEG) <0.001

Somatosensory Evoked Potentials (SSEP) <0.001

Basic multimodal neuro-prognostication (n, <0.001

%)

Out of hospital CPR
(579)

Excluded:

* Not cardiac (147)
* Not intubated (6)
* Duplicates (2)

¢ WLST <72h (60)

* ICU stay < 72h (77)

Had tests:

* CT head (224)
« MRI (45)

* EEG (142)

* SSEP (57)

Included
(287)

' '

WLST in ICU No WLST in ICU
(85) (202)
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Fig. 1 (abstract P210). Patient flow during the study period
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Introduction: Although multiple reports using animal models have
confirmed that melatonin appears to promote neuroprotective ef-
fects following ischemia/reperfusion-induced brain injury, the rela-
tionship between its protective effects and the activation of
autophagy in cerebellar Purkinje cells following the asphyxial cardiac
arrest and cardiopulmonary resuscitation (CA/CPR) remains unclear.
Methods: Rats used in this study were randomly assigned to 6
groups as follows; vehicle-treated sham-operated group, vehicle-
treated asphyxial CA/CPR-operated group, melatonin-treated sham-
operated group, melatonin-treated asphyxial CA/CPR-operated group,
melatonin plus (+) 4P-PDOT (the MT2 melatonin receptor antagon-
ist)-treated sham-operated group and melatonin+4P-PDOT-treated
asphyxial CA/CPR-operated group.

Results: Our results demonstrate that melatonin (20 mg/kg, IP, 1 time
before CA and 4 times after CA) significantly improved the survival
rates and neurological deficits compared with the vehicle-treated as-
phyxial CA/CPR rats (survival rates > 40% vs 10%). We also demon-
strate that melatonin exhibited the protective effect against
asphyxial CA/CPR-induced Purkinje cell death. The protective effect
of melatonin in the Purkinje cell death following asphyxial CA/CPR
paralleled a dramatic reduction in superoxide anion radical (02-), in-
tense enhancements of CuZn superoxide dismutase (SOD1) and
MnSOD (SOD2) expressions, as well as a remarkable attenuation of
autophagic activation (LC3 and Beclin-1), which is MT2 melatonin
receptor-associated. Furthermore, the protective effect of melatonin
was notably reversed by treatment with 4P-PDOT.

Conclusions: This study shows that melatonin conferred neuropro-
tection against asphyxial CA/CPR-induced cerebellar Purkinje cell
death by inhibiting autophagic activation by reducing expressions of
ROS, while increasing of antioxidative enzymes, and suggests that
MT2 is involved in the neuroprotective effect of melatonin in cerebel-
lar Purkinje cell death induced by asphyxial CA/CPR.
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Introduction: Fucoidan is a sulfated polysaccharide derived from
brown algae and possesses various beneficial activities, such as anti-
inflammatory and antioxidant properties. Previous studies have
shown that fucoidan displays protective effect against ischemia-
reperfusion injury in some organs. However, few studies have been
reported regarding the protective effect of fucoidan against cerebral
ischemic injury and its related mechanisms.

Methods: Therefore, in this study, we examined the neuroprotective
effect of fucoidan against cerebral ischemic injury, as well as under-
lying mechanisms using a gerbil model of transient global cerebral
ischemia (tGCl) which shows loss of pyramidal neurons in the
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hippocampal cornu ammonis 1 (CA1) area. Fucoidan (25 and 50 mg/kg)
was intraperitoneally administered once daily for 3 days before tGCl.
Results: Pretreatment with 50 mg/kg of fucoidan, not 25 mg/kg
fucoidan, attenuated tGCl-induced hyperactivity and protected CA1
pyramidal neurons from ischemic injury following tGCl. In addition,
pretreatment with 50 mg/kg of fucoidan inhibited activations of resi-
dent astrocytes and microglia in the ischemic CA1 area. Furthermore,
pretreatment with 50 mg/kg of fucoidan significantly reduced the in-
creased 4-hydroxy-2-noneal and superoxide anion radical production
in the ischemic CA1 area after tGCl and significantly increased ex-
pressions of superoxide dismutase 1 (SOD1) and SOD2 in the CA1
pyramidal neurons compared with the vehicle-treated-group. We
found that treatment with diethyldithiocarbamate (an inhibitor of
SODs) to the fucoidan-treated-group notably abolished the fucoidan-
mediated neuroprotection in the ischemic CA1 area following tGCl.
Conclusions: These results indicate that fucoidan can effectively pro-
tect neurons from tGCl-induced ischemic injury through attenuation
of activated resident glial cells and reduction of oxidative stress fol-
lowing increasing SODs. Thus, we strongly suggest that fucoidan can
be used as a useful preventive agent in cerebral ischemia.
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Introduction: Induction of hypothermia with cold fluids does not im-
prove outcome in out- of- hospital cardiac arrest (OHCA) [1]. We hy-
pothesized that this may be due to ineffective cooling and side
effects.

Methods: A post hoc analysis of the randomised TTH48 trial
(NCT01689077) comparing cooling for 48 or 24 hours after OHCA.
Data collection included cardiac arrest factors, adverse effects, cool-
ing methods and continuous core temperature measurements. The
primary outcome endpoint was time to target temperature (TTT,
<34°C) and prevalence of abnormal electrolyte levels and oxygen sat-
uration within the first 24 hours. TTT was considered significantly re-
duced if it was at least 1 hour shorter with i.v. fluid cooling than with
no or only surface pre-ICU cooling. We compared electrolyte and cir-
culatory side effects between groups.

Results: Intervention group given pre-hospital cold fluids contained
110 patients and the control group 242 patients. The pre-ICU cold fluid
cooling increased TTT (347min vs. 268min, p=0.010). Temperatures over
time varied based on whether pre-ICU i.v. fluids were given (Figure 1).
With linear multiple regression in a model including age, basic CPR,
shockable or non-shockable rhythm, whether the CA was witnessed or
not, time to ROSC, the use of cold fluids was positively associated with
longer time to target temperature (coefficient 1.22, 95% Cl 4.9 and
71.7, p=0.025). There was no difference in paO2 on ICU admission
(mean 15.5 kPa compared to 16 kPa, p=0.787). Cold fluid use did not in-
crease electrolyte abnormalities (Na+<130mmol 1.8% vs. 2.9% p=0.540,
K+<3.0mmol 1.8% vs. 4.5% p=0.202).

Conclusions: Contrary to our hypothesis, the initiation of targeted
temperature management with cold fluids before ICU arrival may in-
crease TTT but does not cause other side effects.

Reference
1. Francis K et al. JAMA 311:45-52, 2014
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Introduction: Extracorporeal life support (ECLS) is increasingly used
after cardiopulmonary resuscitation. However, bleeding complica-
tions are common and challenging. Targeted temperature manage-
ment (TTM) improves neurologic outcome after CPR but may
compromise coagulation. The purpose of this study was to examine
whether TTM in patients on ECLS post CPR increases risk for major
bleeding.

Methods: Retrospective single-center study of patients on ECLS
(vaECMO) post CPRTTM from Jan 2009 to Dec 2015, using inverse
probability weighting of a marginal structural modified Poisson re-
gression model to estimate TTM effect. Bleeding was recorded within
36hrs post CPR (early observation) and between 36 to 72hrs post
CPR (late observation) using the BARC score [1]. Secondary outcomes:
ICU survival, 28d-mortality, organ dysfunction.

Results: 36 out of 78 patients received TTM in addition to ECLS after
CPR. They were younger (48 [38.5-57] vs. 55.5 [48.3-65.5] yrs), had
higher illness severity (SAPS2 66.5 [57.8-74.3] vs. 56 [43.3-66.3]), and,
higher incidence of lung injury (83.3% vs. 23.8%), brain injury (58.3%
vs. 28.6%) and multi-organ failure (88.9% vs. 64,3%). ICU survival and
28-d mortality did not differ. Overall bleeding frequency (BARC 1-5)
was similar in both groups (TTM 86.1% vs. noTTM 92.9%). There
was no difference in early bleeding incidences (Fig 1). During late
observation, TTM patients had fewer minor bleeding (55.2% vs.
100%) and more intracranial bleeding (23.1% vs. 0%; Fig 2).
Adjusted calculated risk ratio for major bleeding (including intra-
cranial) for TTM was 0.24 (95%Cl 0.10-0.54) at baseline and 1.45
(95%CI 1.18-1.77) over time.

Conclusions: Bleeding complications were common. Although the
risk ratio for major bleeding increased over time in TTM patients, re-
sidual and unmeasured confounding in addition to selection and de-
tection bias may limit the clinical relevance of this finding.

Reference
1) Mehran Ret al,, Circulation, 123:2736-2747, 2011
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Introduction: In acute period of different cerebral events, often, there
is fever & focal cerebral hyperthermia which can worsen the condi-
tion. Supposedly, the change in brain thermal balance (TB) can also
develop in critical conditions (coma, vegetative & minimally con-
scious state) but there is inadequate information about variations in
cerebral temperature (t°) thus, research was done to study the cere-
bral TB in the chronically critically ill (CCI) in comparison with healthy
people (HP) & patients in acute period of ischemic stroke (IS).

Methods: Patients with neurological deficit > 10 by NHISS were in-
cluded. The t° of the brain was recorded non-invasively using radio-
thermometer RTM-01-RES (Russia). We measured t° in 18 symmetric
regions of left & right hemispheres, calculated the average t° of brain,
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A°C between warmest & coolest brain regions, made the correlative
analysis of t° variation in symmetric regions (Pearson correlation) in
HP (n=120), IS (n=65) & CCl (n=65).

Results: In HP, disposition of cold & warm regions doesn’t have typ-
ical localization, it was different in every individual. In IS, the region
of focal hyperthermia & the location of penumbra coincided in 85%
of cases (Table 1).

Conclusions: Observed moderate brain t° heterogenecity in HP,
marked increase brain t° heterogenecity in IS & sharp decline of t
° heterogenecity in CCl. Supposedly, correcting the impairment of
cerebral TB (increase or decrease t°) through physical (selective
cerebral hypothermia, magnetic stimulation etc.) or pharmaco-
logical (sedation) can contribute to positive therapeutic results in
IS & CCl. Nonivasive radiothermometry of the brain can be an ob-
jective method of patients’ condition evaluation & their rehabilita-
tion potential.

Table 1 (abstract P215). Results

Patients Average cerebral t A° Correlation coefficient

HP 36.64+0.37°C 1-2°C 0494£0.09 - 0.747+0.07 *
IS 37.24+0.37°C 2.5-4°C 0.370+0.09 - 0.848+0.05 *
ca 36.98+0.18°C <1.5°C 0.914+0.05 - 0.974+0.04**

* strong reliable relationship, medium strength connection
** reliable relationship, strong connection
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Introduction: Basilar artery stroke has a multitude of different pre-
sentations and may not be captured on plain Computed Tomog-
raphy (CT). It can progress to severe disability, locked in syndrome
and death [1]. With the advent of thrombolytic and endovascular
therapies, prompt diagnosis can change the outcome. We present a
case of basilar artery stroke, which was heralded by tongue spasticity
and dysarthria, indicative of pseudobulbar palsy.

Methods: Case reviewed with consent. A literature search was con-
ducted using PubMed and Medline.

Results: A 53-year-old presented with pulmonary oedema and hyper-
tension. He was transferred to our intensive care unit for treatment
of a suspected anaphylaxis. His marked lingual swelling was associ-
ated with dysarthria. Glyceryl-trinitrate and labetalol infusions were
started for hypertension. He developed left sided weakness and de-
teriorated over several days to the point that he could only move his
right foot (Table 1). Magnetic Resonance Imaging (MRI) showed mid-
brain ischaemia and angiogram showed no flow in the basilar artery
(Fig 1,2).

Conclusions: Common presenting features of basilar artery occlusion
include dysarthria, vertigo, vomiting, headache and motor defects;
these may evolve gradually or be intermittent [1,2]. Presentation with
pseudobulbar palsy is described in early literature [2]. Delayed recog-
nition of the stroke led to aggressive treatment of hypertension, po-
tentially compromising perfusion to the penumbral area [2,3]. This
case highlights the need for a wide index of suspicion with posterior
strokes.

Consent: Informed consent to publish has been obtained from the
patient

References
7 Ausman JI et al. Surg Neurol Int. 9:106, 2018
2 Silversides JL. Proc R Soc Med. 47:290-3, 1954
3 Jauch EC et al. Stroke. 44:889-891, 2013
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Table 1 (abstract P216). Trends in blood pressure, neurological signs
and imaging results

Day/ Blood  Anti- Neurological Significant Imaging
time  Pressure hypertensives Progression Results
Day  195/145 Amlodipine GCS 15
1
08:00
Day  250/121 GIN and GCS 14: E4 V4 M6,
1 labetalol infusion  dysarthria, lingual
12:00 swelling
Day  168/98  GIN and GCS 15: E4 V5 M6, CT. possible distal
1 labetalol infusion  left sided right MCA thrombus
19:00 hemiparesis
Day  157/71  GIN and GCS 15: E4 V5 M6
2 labetalol infusion
13:00
Day  166/81  Labetalol GCS 12: E2 V2 M5, MRI: basilar artery
3 infusion, right upper limb occlusion, midbrain
23:00 bisoprolol, weakness ischaemia
ramipril
Day  172/74 Bisoprolol, GCS 8-9: E3 M3-4 V2,  CT: basilar artery
4 ramipril, unresponsive occlusion, midbrain
9:00 doxazosin episodes ischaemia
Day  164/75  Bisoprolol, GCS 10: E3 V1 M6,
8 ramipril, right lower limb
09:00 doxazosin weakness

L Fig. 1 (abstract P216). MRI brain showing bilateral midbrain infarcts
/
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Fig. 2 (abstract P216). MRI Angiogram showing absence of flow in
the basilar artery
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Introduction: Up to two thirds of patients discharged from ICU ex-
perience long-term cognitive impairment (LTCI) and this can have a
significant impact on quality of life. Little is currently known about its
neurobiological basis. One area of interest is the Default Mode Net-
work (DMN), a well-defined resting state functional network that is
disrupted in pathologies including Alzheimer’s disease and Traumatic
Brain Injury.

Methods: 15 patients, who had previously sustained a significant
burns injury and had been admitted to burns ICU for invasive ventila-
tion, and 15 volunteers, underwent resting state functional MRI (fMRI)
scans. Data analysis was performed using the CONN toolbox in
SPM8. Regions of Interest (ROIs) were the four major subdivisions of
the DMN (anterior, posterior, I-TPJ and r-TPJ). The average BOLD time
series for each ROl was correlated with all other ROIs. The correlation
coefficients were compared between patients and volunteers using
ANCOVA and correlated with cognitive performance (linear regres-
sion). Age and gender adjustment and multiple comparisons correc-
tion were undertaken.

Results: Reciprocal functional connectivity between r-TPJ and
Posterior-DMN (F(1)(26) = 7.62, p=0.03) (Figure 1) and between r-TPJ
and I-TPJ (F(1)(26) = 9.07, p=0.03) was lower in patients compared to
volunteers. Functional connectivity between r-TPJ and Posterior-DMN
positively correlated with cognitive performance across the cohort
(r2=0.36, p=0.001), even after adjusting for predicted premorbid IQ
levels (r2=0.37, p=0.002).

Conclusions: To our knowledge this is the first study demonstrating
resting state network disruption in ICU patients. Since functional
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connectivity correlates with cognitive performance, further focussed
research in this area may allow for targeted prevention or treatment
of ICU related LTCI.

Figure 1. Functional Connectivity between RTPJ and Posterior-DMN across
volunteers and patients

Fig. 1 (abstract P217). Functional connectivity between RTPJ and
posterior-DMN across volunteers and patients
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Introduction: Ischemic stroke is a rapidly evolving condition that may
lead to death. The development of acute stroke network has facilitated
recognition, diagnosis and rapid treatment improving outcome of is-
chemic stroke. The aim of this study is to highlight any predicting fac-
tors that facilitate to outline the prognosis of acute ischemic stroke.
Methods: We made a retrospective analysis of the patients admitted
to Ospedale Civile of Modena’s NICU (Neurosciences Intensive Care
Unit) with diagnosis of ischemic stroke. We selected a period of 22
months, from January 2017 to October 2018. At the admission we
collected information about: Glasgow Coma Scale (GCS), worst GCS
in the first 24 hours, SOFA score, SAPS Il. Furthermore we analysed
the following data: complications, surgical and non surgical proce-
dures, GCS < or = 8 or mortality at discharge from NICU. We consid-
ered the last two parameters indicating the worst prognosis.

Results: 49 patients were studied, with average age of 70.8 sd +
11.9. 34 (69.4%) patients were male. Although GCS on admission of
16 patients was missed, median of GCS was 8 iq 8. Median of the
worst GCS in the first 24 hours was 9 iq 7. Median SOFA score and
median SAPS Il were respectively 5 iq 2.5 and 37 iq 22. During the re-
covery 21 patients (42.9%) developed neurological complications, of
which 10 (47.6%) had malignant cerebral edema. Decompressive cra-
niectomy was applied in 7 patients (14.3%). 33 patients (67.4%)
underwent neuroradiology procedures. At discharge from NICU 19
patients had a GCS < or = 8 and were died (38.8%). The worst
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prognosis is related to GCS < or = 8 on admission (P = 0.003) and to
malignant cerebral edema (P = 0.004).

Conclusions: Our study has shown some predictive factors closely re-
lated to mortality and morbidity in patients with acute ischemic
stroke. GCS at admittance < or = 8 and onset of malignant cerebral
edema lead to a worst prognosis at discharge from NICU.
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Introduction: The functional near infrared spectroscopy (fNIRS) could
evaluate brain function based on measuring changes in oxygenated
and deoxygenated hemoglobin concentrations. The wavelet phase
coherence (WPCO) can reveal the relationship of two signals be-
tween oscillations. We aimed to evaluate prefrontal functional con-
nectivity using WPCO analyses of cerebral oxyhemoglobin (OxyHb) in
patients with hemodynamic stroke.

Methods: A 35 consecutive patients with anterior circulation ische-
mic strokes and control patients (n=34) were included for analysis.
The cerebral OxyHb data were collected using multichannel fNIRS
(NIRSIT, OBELAB Inc., Republic of Korea). The coherences between
eight segments of prefrontal OxyHb oscillations in five frequency in-
tervals (I, 0.6-2Hz I, 0.145-0.6Hz; Ill, 0.052-0.145Hz, IV, 0.021-
0.052Hz, and V, 0.005-0.0095 Hz) were analyzed using wavelet coher-
ence analysis. The patients were categorized into three groups with
control groups, patients with perfusion defect and patients without
perfusion defect. We compared the result of coherence analysis of
OxyHb between three groups.

Results: Among the included 35 patients (age, 63.8; and male, 62.9%),
21 patients (60.0%) had perfusion defect in anterior circulation stroke.
In patients with perfusion defect, phase coherence was significantly
higher compared to patients without perfusion defect and control
group, especially in interval lll under the myogenic mechanism of cere-
bral autoregulation (0.70+£0.17 vs. 0.57+0.20 vs. 0.58+0.15, P = 0.021)
(Table 1). In addition, severe stroke patients were more likely to have
higher phase coherence in interval Ill (P =0.078).

Conclusions: Our results demonstrated that the higher phase coher-
ence of OxyHb in myogenic signal, which was originated locally from
smooth muscle cells in brain was related to impaired cerebral perfu-
sion. This suggests that monitoring cerebral oxygenation using fNIRS
could be a useful noninvasive measuring tool for evaluating impaired
cerebral autoregulation in stroke patients.

Table 1 (abstract P219). WPCO value according to perfusion

No territorial Impaired Normal P-
lesion (n= 34, perfusion (n = perfusion (n = value
49.3%) 21, 30.4%) 14, 20.3%)
Frequency interval

1 (0.6-2), Cardiac 036 £0.16 042 £0.17 0.36 £ 0.20 0333

activity

11(0.15-0.6), 033+£0.16 038 £ 0.21 033 £0.20 0.666

Respiration

111 (0.05-0.15) 058 £0.15 070 £0.17 057+ 0.20 0.021

Myogenic activity

IV (0.02-0.05), 068+ 0.17 0.74 £ 0.15 062 +0.14 0.102

Neurogenic activity

V (0.0095-0.02), 081+ 0.13 078 £ 0.13 075 £ 0.17 0.500

Endothelial
metabolic activity
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Introduction: The aim of our study was to examine the hypothesis
that esmolol has neuroprotective action at brain ischemia and test
this assumption at strokes that receive Intravenous Thrombolysis (L.T).
Methods: Retrospective study from our department¢s thrombolysis
database.We compared 36 patients [mean National Institutes of
Health Stroke Scale (NIHSS) 11.5/range 3-23] who received LT with
alteplase for acute ischemic stroke and esmolol for rhythm / rate
control within the first 24 hours from the stroke with 113 patients
[mean NIHSS 11/range 2-28] who received alteplase but not esmolol.
Severity scores, predisposing factors, complications, mortality / func-
tional outcome at 3 months of the 2 groups were statistically
analysed.

Results: Length of stay, 7 days NIHSS, complication rate and func-
tional outcome at 3 months were worse at esmolol group. The esmo-
lol group had higher Symplified Acute Physiology Score (SAPS) Il and
at higher rate atrial fibrillation (Table 1).

Conclusions: Our study failed to detect any neuroprotective effect of
esmolol on ischemic brain. On the contrary esmolol was correlated
with worse outcome and more complications. Further studies are
needed to determine if this is a direct negative effect of esmolol or if
it is just the result of greater severity index and more frequent pres-
ence of atrial fibrillation resulting at more severe strokes at patients
receiving esmolol.

Table 1 (abstract P220). Comparison of the 2 groups: esmolol (n=36)
versus control group (n=113)

CONTROL ESMOLOL p
GROUP GROUP VALUE
LENGTH OF STAY (DAYS) (m. = SE) 41+06 15+3 <
0001° ¢
NIHSS (7 DAYS) mean (range) 2(0-28) 11 (0-25) <
00012 ¢
COMPLICATIONNO (%)YES (%) 110 (97.3)3  32(889) 4 0.05¢ ¢
(2.7) (11.1)
FUNCTIONAL OUTCOME(MRS < 2) 80 (70.8)33 16 (444) 20  0.004b
(96)(MRS > 2) (%) (29.2) (556) d
SAPS Il (n= 99) mean (range) 24 (6 - 59) 28 (13 -61) 0.026a ¢
ATRIAL FIBRILLATIONNO (9%)YES (%) 81(717)32  14(389 22 <
(283) 61.1) 0001 b

2:Mann-Whitney U test. P:x2 after Yates correction. Fisher¢s exact test. mRS:
modified Rankin Scale, NIHSS: National Institutes of Health Stroke Scale, SAPS
II: Simplified Acute Physiology Score II, %:Statistically significant
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Introduction: Ischemic stroke patients experienced frequent early
neurological deterioration (END) events. Since ischemic stroke has
also been shown as inflammatory disease, the neutrophil-to-
lymphocyte ratio (NLR) may associated with END events. However,
the direct study regarding this association has not been addressed.
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We evaluated the association between NLR and END in ischemic
stroke patients.

Methods: We included ischemic stroke patients between 2010 and
2015. END was defined as an increase > 2 on the total National Insti-
tutes of Health Stroke Scale (NIHSS) score or > 1 on the motor NIHSS
score within 72 hours of admission. The NLR was calculated as the ra-
tio of the absolute neutrophil count to the absolute lymphocyte
count on admission.

Results: A total of 1,152 patients were included. Among them, END
occurred in 154 (13%) patients and the median NLR value was 2.47
[1.59-3.97]. In multivariate analysis, NLR remained an independent
predictor of END [adjusted odds ratio (aOR) = 1.071, 95% confidence
interval (Cl) = 1.025 to 1.119, P = 0.002] (Table 1). These results were
more prominent in large artery atherosclerosis group (@OR = 1.107,
95% Cl = 1.031 to 1.188, P = 0.005), while stroke patients with small
vessel occlusion (aOR = 1.114, 95% Cl = 0.895 to 1.387, P = 0.335) or
cardioembolic (@OR = 1.028, 95% Cl = 0.912 to 1.159, P = 0.649)
mechanisms did not show statistical significance.

Conclusions: A high NLR level was associated with END in ischemic
stroke patients, especially in large artery atherosclerosis patients. The
NLR may hep to identify high-risk patients in time and provide clues
for further studies about inflammatory pathophysiology of ischemic
stroke.

Table 1 (abstract P221). Multivariable analysis of possible predictors of
early neurological deterioration

Crude OR P Adjusted OR P
(95% ClI) value  (95% Cl) value

Age, y 1.021 [1.006- 0.007  1.021 [1.004- 0016
1.036] 1.038]

Visit time, h 0.983 [0.973- 0.001 0.991 [0.981- 0.090
0.993] 1.001]

Atrial fibrillation, n (%) 1.288 [0.877- 0.197 0649 [0.403- 0.075
1.892] 1.044]

Initial NIHSS score 1.069 [1.044- < 1.024 [0.992- 0.147
1.094] 0001 1.058]

Thrombolysis therapy, n 1.788 [1.499- < 1616 [1.276- <

(%) 2.133] 0.001 2.046] 0.001

Fasting blood sugar, mg/  1.008 [1.005- < 1.006 [1.002- 0.003

dL 1.012] 0.001 1.011]

NLR 1.078 [1.036- < 1.071 [1.025- 0.002
1.122] 0001 1.119]
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Introduction: Hemodynamic, renal, hepatic or cardiac monitoring is
widely described in the critically ill patient, however, the knowledge
about neuromonitoring is scarcer. Especially in patients who are se-
dated and on mechanical ventilation. Our aim is to describe the role
of the transcranial Doppler in this process.

Methods: A prospective, observational study was performed with all
the patients admitted to an Intensive Care Service of a Tertiary, Uni-
versity Hospital. All patients analyzed required mechanical ventilation
to support their pathology. All consecutive patients admitted to the
unit under mechanical ventilation, noradrenaline dose <0.06 mcg/kg/
min, were included, with the expectation of remaining under mech-
anical ventilation for at least 24 more hours after data collection. The
severity indexe and, mortality rates were collected. As well, pulsatibil-
ity indexes of the middle cerebral artery were obtained through the
left or right temporal window.

Page 96 of 212

Results: A total of 30 patients were included. Mean age 63+14.3
years, SOFA 12.3+12.8 SAPS Il 56+17.6; APACHE Il 25.5+9.7; Total days
on M.V. 7.5+13 days; Length of stay 29.5+32.5 days; Mean vasoactive
drugs 0.003 mcg/kg/min. The average values of pulsatibility indexes
in the group of survivors was 1.07, being 1.5 in the group of non-
survivors (P=0.02). Values above 1.2 were associated in a statistically
significant way with mortality (P = 0.013). The mortality rate in the
group of patients which values were higher than 1.2 was 66.7%. On
the other hand, patients with fewer values than 1.2 had a mortality
rate of 20%. Patients with pulsatibility indexes greater than 1.2 pre-
sented higher severity indices. (P=0.02).

Conclusions: Transcranial Doppler is a useful tool in the neuromoni-
toring of critically ill patients. In our study, the pulsatibility indexes of
the middle cerebral artery were associated in a statistically significant
way with mortality. Patients with higher severity indexes presented
altered pulsatility values.

P223
WITHDRAWN

P224

Predictors of mortality after subarachnoid hemorrhage: a
restrospective multicenter cohort study
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Introduction: Aneurysmal subarachnoid haemorrhage (SAH) is an
acute, and often catastrophic, cerebrovascular event, with high mor-
tality and morbidity. Data on predictors of mortality in low and
middle-income countries is scarce. The purpose of this study was to
investigate clinical predictors of hospital mortality in patients admit-
ted with subarachnoid hemorrhage in a large sample of Brazilian
ICUs.

Methods: We performed a retrospective cohort study of patients ad-
mitted with spontaneous (SAH) to 57 hospitals in Brazil, during 2014
and 2015. We retrieved patients’ clinical and outcome data from an
electronic ICU quality registry. SAPS 3 non-Neuro and SOFA non-
Neuro scores were calculated subtracting the Glasgow Coma Scale
contribution from the original score values. We used mixed multivari-
able logistic regression analysis to identify factors associated with
hospital mortality.

Results: A total of 1114 patients were included. Fifty five percent
(n=610) of patients were female and 71% were admitted from the
emergency room, while 18% were transfered from another hospital.
Median age was 57 (interquartile range 45 - 72) and median ICU
length of stay was 5 (IQR 2 - 10). Median SAPS 3 non-Neuro score
was 46 (38 - 55) and SOFA non-Neuro score was 2 (0 - 5). A total of
446 (30%) patients presented with poor grade SAH (World Federation
of Neurosurgeons grading scale IV and V) and hospital mortality was
35%. In univariate comparisons, nonsurvivors were older and had
higher SAPS3 non-Neuro and SOFA non-Neuro scores (all P<0.001).
Poor grade SAH, use of vasopressors, mechanical ventilation, intracra-
nial pressure monitoring, external ventricular drainage, blood transfu-
sions and renal replacement therapy were all more frequent among
nonsurvivors (all P<0.001). Mortality was also higher with initial lac-
tate above 2 mmol/L, in those admitted to public hospitals and when
admission to ICU was delayed more than 24 hours after ictus. After
adjusting for common predictors (age, gender and WFNS) SAPS 3
non-Neuro, SOFA non-Neuro, early vasopressor use and admission to
a public hospital were independently associated with hospital mor-
tality. Moreover, the area under the curve for prediction of mortality
with SAPS3, SOFA and WFNS was 0.86 (Figure 1).
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Conclusions: Mortality is elevated and highly variable in this large
sample of SAH patients. Age, severity of clinical presentation, both
systemic and neurological, as well as the presence of organ dysfunc-
tion were associated with mortality.
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Conclusions: Incidence of AKI in our study was comparable with
published data [2] and associated with poor-grade ntSAH, DCl and
NICU mortality. Further work will focus on the cause of AKI in these
patients, where early occurrence of AKI may be a consequence of
early brain injury.
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Introduction: The incidence of acute kidney injury (AKI) after non-
traumatic subarachnoid haemorrhage (ntSAH) is poorly quantified,
purportedly between 5-27% depending on diagnostic criteria used
[1,2]. This observational study aimed to; quantify incidence, qualify
risk factors and outcome following AKI in patients with ntSAH on the
neuro-intensive care unit (NICU).

Methods: A retrospective electronic case-note review of patients ad-
mitted with ntSAH to NICU between 2014-17. Exclusion criteria: NICU
stay <48 hours & >4 days ictus to NICU admission. AKI was defined
by KDIGO criteria [3]. Data analysed included: demographics, pre-
morbid risk factors for AKI, WFNS SAH grade, treatment, radio-
contrast load, development of delayed cerebral ischaemia (DCl) (de-
fined as decision to induce hypertension to treat new neurological
deficit) and infection (defined as decision to prescribe antibiotics),
NICU mortality, NICU and hospital length of stay (LOS).

Results: 204 patients included (Table 1), incidence of AKI was 26.5%.
The majority were stage 1, with 4.4% [n=9] developing stage 2&3
AKI; only 2 required renal replacement therapy. The median [range]
time from ictus to AKI was 4 [0-23] days. AKI was associated with
poor grade ntSAH [P=0.0035], diabetes [p=0.0040], vasopressors
[P=0.0001], infection [P=0.0001] & DCI [P=0.0253]. Hypertension &
total contrast load were not associated with AKI. AKI was associated
with increased NICU mortality [P=0.0008], but not LOS except for pa-
tients with stage 2 & 3 [p=0.018]. A trend towards increased inci-
dence of AKI in males and patients treated by clipping was observed.
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Introduction: Intra-arterial (IA) nimodipine injection has been used in
the treatment of refractory vasospasm after subarachnoid
hemorrhage (SAH). IA nimodipine promotes dilatation of cerebral
vessels and improves cerebral blood flow (CBF). However, its effect
of duration when injected intra-arterially still remained to be
elucidated.

Methods: A 76-year-old woman with SAH (H-H scale 4, mFisher 3,
3mm X 3.5mm, ruptured left middle cerebral artery [MCA] bifurcation
aneurysm) was admitted to the neurolCU. Aneurysm was secured
with coil embolization. On hospital day 6, she became drowsy and
developed new right hemiparesis (GCS decreased from 15 to 13).
Mean flow velocity in the left MCA on Transcranial Doppler ultrason-
ography was increased to 182cm/sec compared to baseline (60cm/
sec). Continuous CBF flow monitoring was monitored using cerebral
flow index (CFl) in C-FLOW. This patient was treated with IA nimodi-
pine infusion under refractory vasospasm.

Results: Before initiating IA nimodipine, hemodynamic parameters
were as follows (mean arterial pressure [MAP], 110mmHg; heart rate
[HR], 64/min; right CFl, 48; left CFl, 32). Two minutes after IA
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nimodipine (5mg/hr), MAP decreased 85mmHg, and CFl was in-
creased (Rt, 54; Lt, 50) while HR did not change (62/min). After 15 mi-
nutes of IA nimodipine, MAP dropped to 80mmHg, and CFI started
to decrease on the left (46) while right CFl did not change. The IA
nimodipine rate was decreased to 1mg/hr and norepinephrine was
increased to 10mcg/minute. IA nimodipine was infused over 75 mi-
nutes. After the procedure, MAP was 92mmHg, HR was 66/minute,
CFl was 54 on the right, and 50 on the left. Neurological status was
improved and patients became more alert. 1 hour after stopping IA
nimodipine, CFl returned to baseline (Right, 44; Left, 33) (Figure 1)
Conclusions: Acute hemodynamic effect of IA nimodipine can be
assessed using C-FLOW. The positive effect of IA nimodipine on CBF
lasted only 1 hour on this observation. More studies are needed to
confirm this observation.

Consent: Informed consent to publish has been obtained from the
patient
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Introduction: Some patients with severe-grade subarachnoid
hemorrhage (SAH) require intracranial pressure (ICP) monitoring.
Current ICP treatment thresholds in SAH are derived from studies in
patients with traumatic brain injury (TBI). The purpose of the study
was to assess the association of intensity and duration of episodes of
intracranial hypertension with neurological outcome in adult patients
with SAH.

Methods: Retrospective analysis of 2 prospectively collected datasets,
including time series of ICP, from 52 patients at the San Gerardo Uni-
versity Hospital, Italy and from 46 patients at the Innsbruck University
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Hospital, Austria. The association of intensity and duration of intracra-
nial hypertension episodes with 12-month Glasgow Outcome Score
(GOS) was visualized using the methodology introduced by Gliiza
et al. [1].

Results: In both cohorts, it could be demonstrated that the combin-
ation of duration and intensity defined the tolerance to intracranial
hypertension, and that a semi-exponential curve separated episodes
associated with better outcomes from those associated with worse
outcomes. The association with worse outcomes occurred at a lower
pressure-time burden than what has been previously observed in pa-
tients with TBI. Nevertheless, the percentage of monitoring time
spent by every patient in the zone associated with poor GOS was in-
dependently associated with worse 12-month neurological outcome,
even after correcting for age and Fisher score (p-values of 0.001 and
0.02 in Monza and Innsbruck respectively). The pressure-time burden
curve for the Monza patients was shifted to the left compared to
Innsbruck, which could only partially be explained by differences in
baseline characteristics between the cohorts.

Conclusions: In two cohorts of adult patients with SAH, an independ-
ent association of the pressure and time burden of ICP, and worse
clinical outcomes, could be demonstrated. The association occurs at
lower ICP to what was observed in TBI.

Reference
1. Guiza et al. Intensive Care Med 41:6, 2015
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Introduction: Apnea test is an essential component in the clinical de-
termination of brain death, but it may incur a significant risk of compli-
cations such as hypotension, hypoxia and even cardiac arrest [1]. We
analyzed the risk factors associated with failed apnea test during brain
death assessment in order to predict and avoid these adverse events.
Methods: Medical records of apnea tests performed for brain-dead
donor between January 2009 and January 2016 in our institution, were
reviewed retrospectively. Age, gender, etiology of brain death, use of
catecholamine and results of arterial bleed gas analysis (ABGA), sys-
tolic/diastolic blood pressure (SBP/DBP), mean arterial pressure (MAP)
and central venous pressure (CVP) prior to apnea test initiation were
collected as variables. A-a gradient and PaO2/FiO2 were calculated for
more precise assessment of the respiratory system. In total, 267 cases
were divided into a group which was completed apnea test and the
other which was failed the test.

Results: 13 cases failed the apnea test and the majority of reasons were
severe hypotension (SBP < 60mmHg). In terms of hemodynamic state,
SBP was significantly higher in the completed test group than the failed
group (126.5 + 23.9 vs. 103 £ 15.2, respectively; p = 0.001). In ABGA,
the completed test group showed significantly higher PaO2/FiO2
(313.6 + 229.8 vs. 141.5 £ 131.0, respectively; p = 0.008) and lower A-a
gradient (278.2 = 209.5 vs. 506.1 + 173.1, respectively; p = 0.000). In
multivariable analysis, low SBP (p = 0.040) and high A-a gradient (p =
0.002) were independent risk factors associated with failed apnea test.
Conclusions: Although the unexpected adverse events during apnea
test for brain death determination do not occur frequently, they
could be fatal. If a brain-dead patient shows low SBP and high A-a
gradient, clinicians should pay more attentions and preparations
prior to apnea test.

Reference
Murthy T. Medical Journal, Armed Forces India. 2009;65:155-160.
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Introduction: Tunisia has already suffered recurrent outbreaks since
1997. 2018 outbreak started relatively earlier this year. We were inter-
pellated by the frequency of neuroinvasive presentation of the
disease.

Methods: We report a case series of 11 patients presented to ICU
with NIWND.

Results: We report 11 cases of NIWND with different severe presenta-
tions overlapping neurological manifestation including encephalitis
(n=8/11), meningitis (n=10/11) and flaccid paralysis (n=8/11). Almost
all patients live in the locality of Sousse. Six patients presented a long
course of isolated fever before developing neurological signs. Cere-
brospinal fluid was consistent with encephalitis within the 11 pa-
tients. Cerebromedullar MRI identified brain lesions (n=8/10), myelitis
(n=1/10) and polyradiculoneuritis (n=1/10).Three patients had elec-
tromyography for flaccid paralysis showed diffuse axonal polyneur-
opathy with motoneuron involvement. Ten cases had a positive WNV
IgM antibody and nine had a positive WNV IgG antibody in serum.
Urine polymerase chain reaction was positive for WNV in 8/10 pa-
tients. Ten patients were mechanically ventilated. All patients were
managed symptomatically. Two received high doses of methylpred-
nisolone for 3 days, one patient received polyclonal immunoglobulin
intravenous and one patient had plasmapheresis. Two patients died
consecutive to brainstem lesions. Two patients recovered signifi-
cantly and discharged with no complications. Five other patients
evolved to persistent flaccid paralysis with a minimal consciousness
state and weaning difficulties requiring tracheostomy. The last
remaining patient is still evolving.

Conclusions: Modification of the regional climatic conditions
accounted probably for the early 2018 outbreak of NIWND. This ini-
tial case series displays the severity and the poor outcomes of
NIWND with higher incidence compared to past epidemics.
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Introduction: Invasive intracranial pressure (ICP) monitoring through
an intraventricular or parenchymal catheter is crucial in neurological
critically ill patients. Non-invasive bedside ICP measurement tech-
niques have been developed but results are questionable. Transcra-
nial Doppler (TCD) Ultrasonography has shown promising results, as
variation in the flow velocity waveform may reflect ICP changes. The
aim of our study is to assess if a published formula [1] based on the
TCD diastolic flow velocity correlates with invasive ICP in a cohort of
brain injured patients.

Methods: We designed a prospective multicenter observational study
of patients admitted in two tertiary neurocritical care units (Monza,
Italy and Addenbrookes Hospital, Cambridge, UK) with a diagnosis of
acute brain injury that required invasive ICP (ICPi) monitoring. Non-
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invasive ICP (ICPtcd) values were derived from the flow velocities
measured by the TCD of the middle cerebral artery (MCA): MCA pul-
satility index (Pla) and an estimator based on diastolic flow velocity
(FVd). We applied the Bland-Altman method, and assessed sensitivity
and specificity of the method through the ROC and the AUC
analyses.

Results: 115 patients were enrolled, 314 paired ICPi and ICPtcd meas-
ure were performed. 25 patients (29%) had at least one episode of
intracranial hypertension (ICP>20 mmHg). In the Bland-Altman ap-
proach [Fig. 1], mean bias was -3.24 mmHg (limits of agreement are
+ 2 SD 24.6 mmHg). 7.5% measures were outside the limit of agree-
ment in the overall population. However, when ICP was high, 43% of
measures were out of the limit of agreement. The AUC [Fig. 2] was
0.344 and 0.362 for ICPtcd and for Pla respectively, with a mean bias
of -3.24 mmHg (SD 12.28 mmHg with limits of agreement -27.8 -
21.32 mmHg).

Conclusions: According to our results, the method is not enough reli-
able to be used in clinical practice for substituting invasive ICP moni-
toring. Further studies are needed to confirm the hypothesis.

Reference
[1] Czosnyka M et al. J. Neurosurg., 88:802-808, 1998
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Introduction: Surgical treatment of aortic aneurysm needs extracor-
poreal circulation (ECC), aorta clamp and hypothermia, and it is often
related to poor systemic perfusion and blood flow velocity. One of
the main concerns of intensive care team is to prevent secondary
neurological injury after long time without blood flow pulsatility,
such as brain edema and seizure. The most common parameters for
neuromonitoring would be intracranial pressure and EEG, however,
for non-neurological patients this information is unusual and pre-
vents optimal management.

Methods: We aimed to assess brain compliance and neurological
condition of ICU patients on immediate post-operative recovery of
Bentall-De Bono procedure and/or other aortic aneurysm surgical
treatment using a novel non-invasive intracranial pressure (ICP) de-
vice. This device uses mechanical displacement sensor capturing ex-
tracranial continuous volumetric variation of the skull and this
information proportionally reflects intracranial dynamic[1].

Results: Twenty patients were included in this study. ECC mean
time was 111 minutes for 19 patients and only one did not need
it. Eleven presented altered ICP curves with poor brain compli-
ance (P2/P1 ratio > 1.0) assessed by ICP curve morphology ana-
lysis. Volemic optimization and neuroprotective measures were
taken based on this ICP information for acute case management.
Among these patients with altered ICP curves, eight were dis-
charged from ICU with good clinical condition and Glasgow
Coma Scale of 15. Overall mortality rate was six out of twenty
(30%) and three of these had altered ICP curves.

Conclusions: Brain monitoring of cardiovascular post-operative pa-
tients is important to prevent secondary neurological complica-
tions and can be a helpful tool for neuroprotective acute
management on ICU.

Reference
[1] Cabella et al. Acta Neurochirurgica Supplement 122:93-6, 2016.
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Introduction: Muscle loss is common in critical illness. Functional
Electrical Stimulation (FES) is a potential method of preventing this.
The technique supplies electrical current to muscle, combined with
passive cycling. Prior to a clinical trial, we first investigated the effects
of one session of FES in healthy volunteers.

Methods: Healthy male volunteers (n=15) were recruited. The partici-
pants had their postural sway assessed on a pressure sensitive board,
and measurement of Maximal Inspiratory Pressure (MIP). Ultrasounds
were taken assessing thickness of the quadriceps and rectus abdom-
inis. They performed 20 minutes of supine passive cycling, with FES
supplying the lower limbs and abdomen. After a 1 minute rest, the
tests were repeated. A further 14 participants performed just the ini-
tial baseline tests, to help assess muscular factors affecting balance
and sway.

Results: The current needed for palpable contraction was signifi-
cantly correlated to weight in the abdomen (r=0.79, p<0.001) and
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quadriceps (r=0.82, p<0.001). Current required to stimulate the ab-
dominal muscles was also correlated to depth of the subcutaneous
fat layer (r=0.85, p<0.001) and echogenicity of the muscle (r=0.65,
p=0.012). Pre-cycling, left and right vastus lateralis thickness inversely
correlated to postural sway in the antero-posterior (r=-0.638,
p<0.001) plane. Compared to pre-cycling, postural sway in the
antero-posterior and lateral planes increased significantly after cyc-
ling. There was a significant decrease in MIP after cycling and greater
reductions in MIP were found in participants who had thinner rectus
abdomni.

Conclusions: Sway at baseline is related to quadriceps thickness,
which atrophies during critical illness, and could worsen balance. MIP
is reduced during FES and the severity of reduction is related to the
thickness of the abdominal wall muscles at baseline, suggesting that
FES can fatigue the diaphragm and abdominal muscles. In awake
healthy volunteers, FES is a safe, comfortable technique.
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Introduction: In most cases postoperative cognitive dysfunction
(POCD) is transient, but still some patients suffer from persistent cog-
nitive impairment which is associated with increased length of hos-
pital stay, early withdrawal from labor market and higher mortality.
Available data on the prevalence of POCD after cardiac surgery is
very diverse from 20% to 90% upon discharge and up 20% 3 months
after surgery. We aimed to investigate the prevalence of short-term
and long-term POCD after off-pump coronary artery bypass grafting
(CABG) surgery.

Methods: Psychometric testing was performed in 230 (mean age
63.5+8.2) patients before, 10 days and 6 months after the surgery.
We used following tests to assess cognitive capacity: auditory verbal
learning test (AVLT), digit span test (DST), digit-letter substitution test
(DLST), Stroop’s test and trail making test (TMT). A decline in com-
parison to preoperative test results for 20% or more in two or more
tests was declared as POCD.

Results: The prevalence of POCD after 10 days was 31.7% (73 pa-
tients) and 9.1% (21 patients) after 6 months. When comparing pa-
tients who developed POCD with those who did not we found the
former were older (69.2+8.7 vs 61.1+£10.3 years; p<0.001), had lower
education level (13.7£2.1 vs 10.6+ 2.4 years; p<0.05) and had longer
surgery duration (250.4£12.2 vs 232.1£15.9 minutes; p<0.05). The
most affected cognitive domains were long term memory (AVLT) and
executive function (TMT) and least affected - working memory (DST)
and selective attention (Stroop’s test).

Conclusions: In our prospective study the prevalence of long-term
POCD after cardiac surgery was slightly less (9.1%) in comparison to
available data (from 9% to 20%). It might be due differences in psy-
chometric testing and interpretation of its results among authors. Ad-
vanced age, low cognitive reserve and long duration surgeries are
linked with higher incidences of POCD.
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Introduction: Postoperative cognitive dysfunction (POCD) is a com-
mon and widely described phenomenon in surgical patients. Ad-
vanced age, major surgery, certain general anesthetics, genetic
factors, sleep deprivation and other factors were described as



Critical Care 2019, 23(Suppl 2):72

contributing factors to POCD. The hospital stay itself is a major ‘so-
cial' trauma for patients; social isolation, sleep deprivation and
changes in daily regimen may effect neurocognitive behavior of pa-
tients. In this trial we tried to assess the link between POCD and the
length of hospital stay in cardiac surgery patients.

Methods: 94 patients who underwent ‘off-pump’ coronary artery by-
pass grafting (CABG) surgery selected for this trial. Neuropsycho-
logical testing was performed prior to the operation and upon
discharge. We used auditory verbal learning test (AVLT), digit span
test (DST), digit-letter substitution test (DLST), Stroop test and trail
making test (TMT). A 20% or more decline in two or more tests in
comparison to preoperative test results was declared as POCD. Pa-
tients were allocated into two groups according to the length of hos-
pital stay: the SHORT-STAY group (group 1) included patients (n=36)
who were discharged on the 8th day after surgery or earlier and the
LONG-STAY (group 2) group consisted of patients (n=58) who were
discharged on the 9th day after surgery or later. Patients received
similar anesthesia, postoperative care and were operated by the
same surgical team. Reasons for prolonged duration of hospital stay
were mainly surgical.

Results: 11 patients (30.6%) in group 1 and 21 patients (36.2%) in
group 2 had POCD upon discharge (p<0.05). Mean length of hospital
stay were 7+1.2 and 10+1.4 days in group 1 and group 2 patients re-
spectively (p<0.05).

Conclusions: Prolonged length of hospital stay increased the preva-
lence of POCD in our trial. Studies with various types of surgical pro-
cedures and larger patient populations needed to further understand
the effect of length of hospital stay to POCD.
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Introduction: Posttraumatic meningitis is one of severe complica-
tions and results in increased mortality and longer hospital stay
among head trauma patients. However, it remains unclear whether
there is a difference in the incidence of post-traumatic meningitis
due to single traumatic brain injury (TBI) and multiple trauma includ-
ing head injury.

Methods: This study was a retrospective observational study during
12 years We included trauma patients registered in Japanese Trauma
Data Bank whose head AIS score was >3 in this study. Multivariable
logistic regression analysis was used to assess potential factors asso-
ciated with posttraumatic meningitis such as CSF fistula, skull base
fracture, type of injury that divided into single TBI and multiple
trauma.

Results: Among 60,390 patients with severe head injury, 9415
(15.6%) patients were multiple trauma patients and 50,975 (85.4%)
were single TBI patients (Table 1). The incidence of posttraumatic
meningitis was 0.6% (61/9,415) in multiple trauma patients and 0.4%
(223/50,975) in single TBI patients, respectively. Multiple trauma was
associated with posttraumatic meningitis compared with single TBI
(adjusted odds ratio [OR] 1.415 [95% confidence interval {CI}; 1.055-
1.900]) (Table 2).

Conclusions: In this population, multiple trauma patients were asso-
ciated with posttraumatic meningitis among trauma patients.

References
Sonig A, et al. Neurosurg Focus. 2012 ;32: E4
Adepoju A, Adamo MA. J Neurosurg Pediatr. 2017; 20: 598-603
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Table 1 (abstract P235). Patient’s characteristics

Multiple trauma Single head injury P
(N=9415 (N=50975) value
Age, median(IQR) 59(34-74) 69(34-77) <0.001
Male sex, n(%) 6430(68.3%) 34904(68.5%) 0.736
Skull fracture, n(%) 1983(21.1%) 12102(23.7%) <0.001
Skull base fracture, 1535(16.3%) 6853(13.4%) <0.001
n(%)
CSF fistula, n(%) 410(4.4%) 1623(3.2%) <0.001
Craterizartion at ED, 350(3.7%) 1118(2.2%) <0.001
n(%)
Re-op within 48hrs, 152(1.6%) 776(1.5%) 0496

n(%)

Table 2 (abstract P235). Result

Variables Posttraumatic Adjusted 95% confidence P
meningitis %(n/N) odds ratio interval value

Male 0.3(63/19056) 1482 (1.111-1.978) 0.007

Skull fracture  0.8(108/14085) 1.164 (0.900-1.505) 0.247

Skull base 1.2(99/8388) 1676 (1.198-2.345) 0.003

fracture

CSF fistula 2.7(54/2033) 3328 (2.206-5.019) <0.001

Craterization ~ 3.3(49/1468) 2.150 (1.396-3.311) 0.001

at ED

Re-op within ~ 2.6(7/267) 3.170 (2.125-4.729) <0.001

48hrs

Multiple 0.6(61/9415) 1415 (1.055-1.900) 0.021

trauma
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Introduction: The aim of this study was to determine if regional cere-
bral oxygenation (rScO2) can be used as an indicator of tissue perfu-
sion in ICU patients with TBI [1, 2], and to determine the prognostic
value of cerebral oxygenation rScO2 in survival prediction.

Methods: Patients were enrolled retrospectively from January 2012
through July 2018 in the ICU of Derince Kocaeli Training Hospital.
250 patients with trauma patients and traumatic braine injury pa-
tients who were admitted to the ICU from the emergency room were
included in the study. The sedation levels of the patients were
followed up with BIS. The rScO2, BIS was taken as well as blood lac-
tate level, mean arterial blood pressure and cardiac output at base-
line time, 6, 12, 24, 48 and 72 hours.

Results: No significant difference was also detected between the
value of rScO2 in all patients . It was Average ScO2 (right) 60.54 +4.8
and Average rScO2 (left) 55.63+ 5.4.

Conclusions: Cerebral regional oxygen saturation might be helpful as
one of the perfusion parameters in patients with TBI but it could
have no prognostic value in mortality prediction. However, further
studies with larger sample size are still needed to validate these
results.

References
1. Dunham CMet al. J Trauma. 52:40-46, 2002.
2. Balci G, etal. J Int Med Res 46:1130-1137, 2018,
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Introduction: TBI in elderly is an increasingly cause of admission in
ICU. Data regarding management and prognosis of these patients
are lacking. Validated prognostic models refer to younger patients
and do not adequately consider the influence of pre-injury functional
status, which often compromises with aging. Frailty has been defined
as a state age-related of increased vulnerability and decline in auton-
omy of daily life activity. Aim of the study is to evaluate the impact
of frailty on outcome in TBI elderly patients.

Methods: moderate and severe TBI patients >65years, admitted in
NeurolCU from January 2017 to May 2018, were prospectively en-
rolled. Data of age, comorbidity, Glasgow Coma Scale (GCS), pupils’
reactivity, CT scan characteristics, neurosurgical intervention and
GOSE (Extended Glasgow Outcome Scale) at 6-months were col-
lected. Frailty status was measured by Clinical Frailty Scale (CFS) [1]
and patients were divided as frail (CFS>4) and not frail (CFS<4). Bad
outcome was defined as GOSE<4.

Results: 22(37%) of the 60 studied patients were frail. Frailty was not
related to age. Frail patients had more comorbidities and worse pu-
pils’ reactivity at admission (Table 1). Other variables did not differ
between groups. In univariate analysis neurological diseases, GCS,
tSAH (traumatic subarachnoid haemorrhage), compressed/absent
basal cisterns, non-reactive pupils and CFS were significantly associ-
ated to bad outcome. In multivariate analysis only GCS and CFS
remained associated to bad outcome (Table 2).

Conclusions: pre-injury frailty is strongly associated to outcome in
TBI elderly patients.

Reference
1. Rockwood et al. CMAJ 173:489-95, 2005

Table 1 (abstract P237). Characteristics at admission
FRAIL (CFS 34) NOT FRAIL (CFS <4) p

(n=22) (n=37) value
Age, mean (SD) 76 (6) 75 (6) -
Neurodegenerative disease, 11(50) 6(16) 0.008
n(%)
GCS, median(IQR) 7 (5-10) 8(7-12) -
Pupils non reactive, n(%) 13(59) 10(27) 0.03
tSAH n(%) 17(77) 25(68)
Basal cisterns compressed/ 15 (68) 21(57)
absent, n(%)
Shift, median(IQR) 7(3-12) 4(0-9) -
Fisher and Mann-Whitney tests are used. Only significant p value (<0.05)
are reported
Table 2 (abstract P237). Multivariate analysis

OR(95% Cl) p value

Neurological diseases 1.89(0.26-13.91) -
GCS 58 6.84(1.78-26.25) 0.005
tSAH 243(0.52-11.25)
Compressed/absent basal cisterns 0.90(0.11-7.17)
Non-reactive pupils 0.37(0.37-3.62) -
CFS >4 9.98(1.81-54.98) 0.008

Only significant p value (<0.05) are reported
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Introduction: Efficacy evaluation of the scalp nerve blocks with low-
volume ropivacaine as a component of combined anesthesia for peri-
operative analgesia in patients with neurosurgical interventions
Methods: A randomized prospective study was conducted. The effi-
ciency of 275 blockages of the peripheral nerves of the scalp in 54
patients with neurosurgical interventions on the head was evaluated.
The age of the patients was 48.4+15.6 years. Patients were operated
on for intracranial traumatic (39 cases) and non-traumatic hemato-
mas (5), brain tumors (4) and the need for plastic of postoperative
skull defects (6). General endotracheal total intravenous anesthesia
with fentanyl, propofol, rocuronium, or tracrium was used. After tra-
cheal intubation, 4-12 nerves were blocked (e.g., supraorbital, supra-
trochlear, zygomaticotemporal, auriculotemporal, great auricular,
greater and lesser occipital nerves), depending on the surgical site.
0.75-1.0% ropivacaine was used. For blockade of one nerve used 0.5-
2.0 ml of local anesthetic. Fentanyl was applied on section of a peri-
osteum, dura matter and at inefficiency of blockade of nerves.
Anesthesiology monitoring included HR, ECG, SpO2, NIB, respiratory
parameters, EEG (CSI), body temperature, blood glucose and lactate
levels. In 2 and 10-12 hours post-surgery, the intensity of pain was
ranked by alert patients using VAS.

Results: the volume of local anesthetic for blockade in one patient
was 7.7+ 1.7 ml. In 5 (9.3%) from 54 patients, an additional fentanyl
injection was required to skin incision due to an increase in blood
pressure and heart rate by 25% of the baseline values, and an in-
crease in CSI until 80 un. Patients available to productive contact in 2
hours post-surgery ranked the pain by VAS at 1 (0;2) point, and in
10-12 hours post-surgery ranked it at 2 (1;3) p.

Conclusions: At patients with craniotomies scalpe-block with low-
volumes of a ropivacaine showed high efficiency (90.7%).
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Introduction: The oxidative-antioxidative balance (REDOX is critical in
Intensive Care Unit (ICU) patients Oxidative stress disease develop-
ment strongly depends on major REDOX molecules Malondialdehyde
(MDA) and Superoxide Dismutase (SOD) which are activated under
inflammatory conditions. Total antioxidant capacity TAC is the sum
of all antioxidant circulating molecule. The aim of this study is to in-
vestigate early REDOX markers in ICU patients.

Methods: Forty two patients hospitalized in ICU enrolled in the
study, 28 neurosurgical patients with CNST and 14 with traumatic
brain injury (TBI). A single peripheral blood sample was collected
from each patient before surgical intervention or upon admission to
ICU. Major REDOX molecules, Malondialdehyde (MDA) and Super-
oxide Dismutase (SOD), as well as Total Antioxidant Capacity (TAC)
were determined by spectrophotometry.

Results: TAC levels were lower in CNST patients when compared with
the TBI group (p<0.05). On the opposite, MDA was found to be sig-
nificantly increased in the neurosurgical group when compared with
that of injured subjects (p<0.05). Although no significant differences
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found in SOD levels, distinctive alterations were revealed by studying
SOD/MDA ratio.

Conclusions: REDOX markers, TAC and MDA were associated with
patient diagnosis and were reversed between TBI and CNST individ-
uals. Redox balance could be evaluated for ICU patient’s
management.
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Introduction: Our purpose is to identify the species and antibiotic re-
sistance of the microorganisms that cause hospital acquired central
nervous system (CNS) infections in neurosurgical patients treated in
the intensive care unit. We also examine how often the CNS patho-
gens were previously isolated in samples other than the cerebro-
spinal fluid (CSF).

Methods: This is a retrospective epidemiological study. From the
electronic medical files we retrieved the demographic clinical and
microbiology data of the neurosurgical patients treated in our de-
partment from 1/1/2013 to 31/12/2017. The hospital’s ethics commit-
tee approved the study protocol.

Results: We found 42 positive CSF cultures from 31 neurosurgical pa-
tients with suspected CNS infection. The reasons for ICU admission
and the presence of foreign bodies in the CNS are shown in Table 1.
Figure 1 shows the isolated microorganisms. Resistant to Carbapen-
ems were 77% of the gram negative pathogens and 44% of the
gram positives. Resistant to Colistin were 30% of the gram negatives
and there was one case of Vancomycine resistant enterococcus. In
50% of the cases the CSF isolates were previously cultured in the
same patient, either in brochial secretions (37%), or in blood cultures
(13%).

Conclusions: Our results are in agreement with recent published lit-
erature pointing that Acinetobacter and Klebsiella sps. are becoming
more frequent pathogens of hospital acquired CNS infections than
coagulase negative Staphylococci [1, 2]. The increasing emergence of
Carbapenem resistance among these gram negatives complicates
the empirical and definitive antibiotic treatment. The importance of
previous infection and/or colonization with resistant pathogens in
neurosurgical patients warrants further study.

References
1. O’Horo JC, et al. Neurocrit Care. 2017,27:458-467.
2. Tunkel AR et al. Clin Infect Dis 2017;00:1-32

Table 1 (abstract P240). Admission diagnosis and CNS foreign bodies
for the study population

Admission Diagnosis Number of CNS foreign body Number of

patients patients
Intraparenchymal 7 Ventriculostomy 14
haemorrhage catheter
Subarachnoid 7 Lumbar drain 5
haemorrhage
Brain neoplasm 9 Ventriculoperitoneal 3

shunt

Traumatic brain injury 7 No foreign body 9

Hydrocephalus of other 1
cause
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Fig. 1 (abstract P240). Microorganisms cultured from the
cerebrospinal fluid in the study population
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Introduction: To assess the prevalence of electrolyte disorders at In-
tensive Care Unit (ICU) admission and its relation with mortality as an
independent risk factor [1].

Methods: We performed a retrospective observational study including
all patients >12 years-old admitted for more than 48 hours at the ICU
of Hospital Sdo Vicente de Paulo from January to August 2017. Data
was entered using Microsoft Excel and the statistical analysis was per-
formed using IBM SPSS Statistics version 22.0 for Windows. Mortality
risk factors were identified using binary logistic regression models. La-
boratory variables that significantly improved model’s predictive cap-
acity compared to the model that considered only chronic kidney
disease history and diagnosis of acute renal failure at admission were
kept in the final model. Predictive capacity change was tested using
likelihood test and was considered significant when P-value was < 0.15.
Results: 419 patients were admitted to the ICU, 405 were included in
the study population and 14 (3.3%) were excluded due to missing data.
The mean age was 53.7 £ 19.3 years and 237 (58.2%) of them male,
chronic renal disease 23 (5.7%) and acute renal failure 63 (15.6%). Table
1 describes laboratory baseline characteristics of the study population.
Regarding the outcome of ICU patients: 153 (37.8%) died, 197 (48.6%)
were transferred to hospital ward or 53 (13.1%) to the center of inten-
sive nursing care; 2 (0.5%) went to the surgical recovery room. Acute
renal failure, hypernatremia and hyperphosphatemia were independent
predictors of mortality as described in Table 2.

Conclusions: Hypernatremia and hyperphosphatemia were inde-
pendent predictors of mortality in critically ill patients.

Reference
Bucley MS et al. Crit Care Med 2010; 38[Suppl.J:S253-S264

Table 1 (abstract P241). Serum electrolytes on ICU admission

Na K cl P
Normal 1418 £ 69 38+08 1123 +£92 44 £20
Hypo 48 (11.9%) 126 (31.1%) 3 (0.7%) 55 (13.6%)
Hyper 98 (24.2%) 15 (3.7%) 247 (61.0%) 147 (36.3%)
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Table 2 (abstract P241). Mortality predictors at ICU (n = 405)

AKI HypoNa HyperNa HypoP HyperP
311071 - 1.90 (0.98 - 256 (155 - 052 (024 - 1.82 (113 -
5.66) 367) 4.23) 1.10) 2.92)

<0.001 0.056 < 0.001 0.085 0014
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Introduction: The objective of this study is to evaluate the relation-
ship between electrolytic disturbances and length of stay in intensive
care units in neurocritical patients.

Methods: All hospitalized patients were evaluated in a 3-month
period in a large hospital neurological intensive care unit, consider-
ing sodium, potassium, magnesium and calcium analysis. During the
period, 307 patients were admitted, of which 170 were female
(55.4%), with a mean age of 59.85 years, 59.6% of which were surgi-
cal and the mean length of stay was 8.05 days. Statistical analysis
was performed, using Cox regression, with time-dependent covari-
ables, being considered a significance of 0.05.

Results: In the analyzed sample, in relation to sodium variations, RR
was found to be 0.63, with p = 0.009 for hyponatremia and RR of
0.57, with p = 0.083. In the evaluation of magnesium, a RR of 0.54 (p
= 0.06) was found for hypomagnesemia and RR of 1.51 (p = 0.415)
for hypermagnesemia. In the potassium variations, RR of 0.26 (p =
0.001) was observed for hypokalemia and RR of 1.50 (p = 0.33) in
hyperkalemia. In hypocalcemia, OR 0.85 was observed with p = 0.44
and for hypercalcemia, OR 0.611 (with p = 0.206).

Conclusions: In the analyzed sample, hyponatremia and hypokalemia
were the electrolyte changes that correlated with increased resi-
dence time in ICU
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Introduction: The Strong lon Difference (SID) is essential for the as-
sessment of acid-base equilibrium, thus requiring an accurate meas-
urement of plasma electrolytes. Currently there is no gold standard
for electrolyte measurements and SID computation. Differences in
electrolyte values obtained with point-of-care (PoC) and central la-
boratory (Lab) analyzers have been reported [1, 2]. In previous stud-
ies [3, 4] we have shown that changes in PCO2 induce electrolyte
shifts from red blood cells to plasma (and vice versa), yielding varia-
tions in SID. Aim of the present in-vitro study was to induce SID
changes through acute changes in PCO2 and compare values of elec-
trolytes and SID obtained with PoC and Lab techniques.

Methods: Blood samples from 10 healthy volunteers were tonome-
tered (Equilibrator, RNA Medical) with 3 gas mixtures at fractions of
CO2 (FCO2) of 2, 12, and 20%. Electrolytes were measured quasi-
simultaneously with a PoC analyzer (ABL800 FLEX, Radiometer) and a
routine Lab method (COBAS 8000 ISE, Roche). For both techniques a
simplified SID was computed as sodium + potassium — chloride.
Results: Bland-Altman analysis of SID calculated with PoC and Lab
showed a proportional bias (slope = 0.64, r2 = 0.55, p <0.0001),
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indicating a variable agreement between methods according to the
average SID value (Fig.1). SID values measured with PoC and Lab at
different FCO, differed significantly (p<0.001, Fig.2). A similar discrep-
ancy was observed for chloride (p <0.001, Fig.2), while sodium
(p=0.439) and potassium (p=0.086) were similar.

Conclusions: SID measured with PoC and Lab differed significantly,
mainly due to a variable discrepancy in chloride. Our findings sug-
gest that our POC analyzer is superior to the Lab in measuring elec-
trolytes and thus compute SID.
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Fig. 1 (abstract P243). Bland-Altman analysis of simplified Strong
lon Difference (SID) calculated with point-of-care (PoC) and central
laboratory (Lab) techniques. X-axis represents the mean of the two
measurements, while Y-axis represents their difference. Bias is
represented as the horizontal solid line (-3.66 mEq/L); standard errors
of the bias are represented as horizontal dotted lines; limits of
agreement (+£1.96 SD) are represented as horizontal dashed lines
(-10.26 and 2.94 mEq/L)
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Fig. 2 (abstract P243). Variations in simplified SID and chloride

concentration at incremental fractions of CO2 (FCO,) in gas mixture

used for tonometry. Point-of-care (PoC) and central laboratory (Lab)

data were compared via Two Way Repeated Measures ANOVA. * =
L p<0.05 as compared to Lab
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Introduction: This study evaluated the safety of half dose insulin
(HDI) versus standard dose insulin (SDI) for the treatment of hyperka-
lemia in a medical intensive care unit (MICU) population with renal
insufficiency. Recent emergency medicine data demonstrated a lower
incidence of hypoglycemia in patients with renal insufficiency when
HDI was used for the treatment of hyperkalemia [1]. There is limited
data describing the safety of HDI in a MICU population with renal
insufficiency.

Methods: This was a retrospective, chart review of patients admitted
to the MICU with a diagnosis of AKI and/or CKD stage 3-5 with a
serum potassium > 5.8 mEq/L from January 2013 to September 2018.
SDI is defined as 10 units of regular IV insulin and HDI as 5 units. The
primary outcome was the incidence of hypoglycemia within 12 hours
of insulin administration. Secondary outcomes included severe
hypoglycemia and change of serum potassium after insulin
administration.

Results: A total of 265 patients were screened and 98 were in-
cluded for analysis. The incidence of hypoglycemia occurred in 6/
45 patients (13.3%) and 6/53 patients (11.3%) who received SDI
and HDI, respectively. One patient in the SDI group and two pa-
tients in the HDI group developed severe hypoglycemia. The
mean decrease in serum potassium after insulin administration
was 1.0 mEqg/L in both groups. Patients in the HDI group who
were re-dosed with 5 units of regular insulin did not have any
hypoglycemic events.

Conclusions: In a MICU population with renal insufficiency, SDI and
HDI regimens appear safe and effective for the treatment of
hyperkalemia.
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Introduction: This study aims to provide new insight into predictive
variables in the development of hypernatremia in critically ill pa-
tients. Current literature lacks large scale retrospective studies or
studies including more variables which are considered relevant in a
patient with hypernatremia [1].

Methods: A retrospective case control analysis was performed using
prospectively collected data in the Intensive Care Unit of the Cathar-
ina Hospital in Eindhoven, Netherlands. The dataset includes demo-
graphic details, clinical data such as fluid balances and laboratory
parameters, medication prescriptions and ICU and hospital outcomes.
Primary outcome was the development of mild (>145 mmol/L) or se-
vere (>149 mmol/L) hypernatremia. Case-control matching was per-
formed for age, length of stay and APACHE IV scores.

Results: A total number of 5836 ICU records were included for ana-
lysis. 1159 (19.9%) patients developed hypernatremia during their
ICU stay, and 543 of these patients (9.3%) developed severe hyperna-
tremia (Table 1). After case control matching, 910 matched patients
were included in the final analysis. The multivariate analysis found
no strong predictors for the development of mild or severe hyperna-
tremia (Table 2). After case control matching, multivariate analysis for
mortality in case of development of hypernatremia above 145mmol/
L or 149mmol/L resulted in OR 2.84 (Cl 1.51-5.33) and OR 2.2 (p
0.010, 95% CI 1.21-3.91) respectively.
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Conclusions: Despite including more patients and more relevant vari-
ables than before, this study was not able to identify strong predic-
tors for the development of hypernatremia. Nevertheless, the results
showed both mild and severe hypernatremia during ICU admission
as independent predictors of mortality.

Reference
Waite et al. J Crit Care. 2013;28(4):405-12.

Table 1 (abstract P245). Baseline characteristics

Normonatremia Hypernatremia ~ Mild Severe
>145mmol/L hypernatremia  hypernatremia
146-149mmol/  >149mmol/L
L
Number of 4677 (80.1) 1159 (19.9) 616 (10.6) 543 (9.3)
cases (%
total)
Median age 68 (17) 68 (16) 68 (17) 68 (16)
in years
(IQR)
Median 202 7 (10) 5(6) 10 (13)
length of
stay ICU in
days (IQR)
Median day 2 (1) 4(5) 303 6 (5
of highest
sodium (IQR)
Mortality ICU 182 (3,9) 229 (19,8) 82 (133) 147 (27,1)
(%)
Mortality 110 (24) 66 (5,7) 27 (44) 39(72)
post ICU (%)
Median 42 (21) 63 (32) 57 29 70 (33)
APACHE IV
(IQR)

Table 2 (abstract P245). Results of multivariate analysis after case
control matching

OR (95% Cl) p value AUC
Mild hypernatremia 0.65
Lactate 1.1 (1.05-1.18) <0.01
Fever 2.0 (1.20-347) <0.01
Chloride 1.1 (1.01-1.10) 0.03
Severe hypernatremia 0.70
Chloride 1.1 (1.09-1.20) <001
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Introduction: Sepsis and septic shock are common causes of admis-
sion in the Intensive Care Unit with a high mortality rate [1,2]. Hence,
electrolyte disturbances are common in this group of patients. Acute
hypernatremia is one of the multiple features of homeostasis distur-
bances and available data in the literature suggest that its incidence
can reach 47% [3,4].
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Methods: A retrospective observational study from August 2017 to
November 2018 on the patients with a primary diagnosis of sepsis
admitted to the ICU in King Hamad University Hospital within 48 h
after the onset of the disease. The database contained age, sex, diag-
nosis, initial APACHE II, initial and daily SOFA scores, Na levels, out-
come, and ICU and hospital length of stay. All statistical tests were
two-tailed, and the significance level was set at P<0.05. Data were
analyzed with SPSS.

Results: Among 159 patient, 89 patients fulfilled the inclusion criteria.
32 of the included patients (35.9%) developed hypernatremia during
the study period. Mortality rate was higher among the hypernatremic
patients 22 (68.75%) compared to the eunatremic patients 11
(32.35%) (Fig 1, 2). The main source of sepsis was pneumonia with
37 affected patients (41.57%).

Conclusions: Hypernatremia is significantly associated with higher
mortality in septic patients.
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Introduction: Calcium disorders are frequent among intensive care
patients. Our study aimed to determine the epidemiological and clin-
ical profile of the patients who developed hypocalcemia or hypercal-
cemia during their hospitalization in our unit.

Methods: We conducted a retrospective study in the medical inten-
sive care unit of the university teaching hospital Ibn Rushd of
Casablanca-Morocco for one year.The epidemiological, clinical and
therapeutic data were collected and analyzed as was the clinical
evolution.

Results: The incidence of hypocalcemia was 24.12%,96 patients were
identified, their average age was 42.15 years old and 55.21% were
female.Their mean Charlson comorbidity index was 1.65, APACHE Il
10.96, SAPSII 29.06 and OSF 3.94.Neurological pathology was the
main reason for admission 36.46%. 83.33% developed hypocalcemia
before the 5th day from admission.48.96% had mechanical ventila-
tion, blood transfusion was necessary for 37.50% of the patients.The
mortality rate was 31.25%. The incidence of hypercalcemia was
4.27%., 17 patients were identified, their mean age was 53.82 years
old and 35.29% were female .The mean charlson comorbidity index
was 4.41, APACHE Il was at 10.05, SAPS Il 30.05 and OSF 3.88. Meta-
bolic diseases were the main reason of admission 47.06%. 100% of
these patients had hypercalcemia in their admission .35.29% were
intubated and ventilated, 58.82% received diuretics, 47.05% received
biphosphonates.The mortality rate was 52.94%. The factors associ-
ated with mortality were, for hypocalcemic patients, APACHE II, SAPS
Il, early hypocalcemia, mechanical ventilation, vasoactives drugs,
blood transfusion and length of hospitalization and for hypercalce-
mic patients the prognosis factors were APACHE I, low serum albu-
min and sedation.

Conclusions: Calcium disorders are associated with a high mortality
risk. The main prognosis factors for these patients are APACHE I,
mechanical ventilation, albumin rate and its timing.
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Introduction: The aim of this study was to determine the prognostic
significance of the dynamic measurement of serum phosphorus
levels in patients with multiple organ dysfunction syndrome (MODS)
after abdominal surgery.

Methods: 33 patients in the department of anesthesiology and inten-
sive care unit with MODS after abdominal surgery were included in a
prospective cohort study (20 men and 13 women, age 55.1+16.4
years, weight 78.9+18.4 kg.). All patients were divided into two
groups according to hospital outcome: survivors (group 1, n=23) and
nonsurvivors (group 2, n=10). Patients in the groups did not have
statistical differences by sex, body weight and height.

Results: Mortality was 30.3%. In the group 2 the age of patients was
higher 64.3+15.1 years vs 52.1+15.8 years (p=0.037). Apache Il score
was significantly higher in the group 2 - 55.4+19.4 vs 38.7+21.9
(p=0.01). The frequency of use of vasoactive drugs was significantly
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higher in the group 2 - 80% vs 39.1% (p=0.031). There were no sig-
nificant differences between the groups in length of stay in the ICU.
In group 1, there was an increase of serum phosphorus level and in
the group 2 - the tendency to decrease. However, statistically signifi-
cant differences were obtained only on the 2nd day after surgery
1.74+0.84 mmol/l (group 1) vs 0.88+0.26 mmol/l (group 2) (p=0.01).
The ROC curve was constructed to assess the predictive significance
of serum phosphorus levels (Fig. 1). AUC was 0.687; 95% Cl 0.574-
0.799; p=0.002; sensitivity 55.2%, specificity 83.9%. The Kaplan-Meier
survival analysis (Fig. 2) showed that the survival rate was signifi-
cantly higher in patients with serum phosphorus content >0.81
mmol/l (Gehan-Wilcoxon test, statistics=-3.92, p<0.001).

Conclusions: Constantly decreased levels of serum phosphorus indi-
cate a poor prognosis in patients with multiple organ dysfunction
syndrome after abdominal surgery.
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Introduction: The rate of extubation failure might be higher in obese
patients than in non-obese patients. Effect of obesity on mortality is
controversial [1,2] (obesity paradox). Several pathophysiological
changes contribute to an increase of respiratory complications [1].
We sought to identify incidence of extubation failure in obese and
non-obese patients.

Methods: The primary endpoint of this post-hoc analysis of a pro-
spective, observational, multicenter study [3] performed in 26 inten-
sive care units was extubation failure, defined as the need for
reintubation within 48 hours following extubation. Only patients with
body mass index (BMI) recorded were included.

Results: Between December 1, 2013 and May 1, 2015, among the
1427 patients with BMI available undergoing extubation, 301
obese patients (21%) and 1126 non-obese patients (79%) were
enrolled. Extubation-failure rate was 7.6% (23/301) in obese pa-
tients, and 11.0% (124/1126) in non-obese patients (p=0.09).
Delay of reintubation did not differ between obese and non-
obese patients (Figure 1). Length of intubation > 8 days was sig-
nificantly more frequent in obese patients (84/301, 29%) than in
non-obese patients (195/1126, 18%, p<0.0001). Precautions to an-
ticipate extubation failure were more often taken in obese pa-
tients (153/301, 51%) than in non-obese patients (426/700, 38%,
p<0.0001). Spontaneous Breathing Trial (SBT) characteristics dif-
fered between obese and non-obese patients (Table 1). Physio-
therapy was more often used in obese patients (173/301, 57%)
than in non-obese patients (556/1126, 49%, p=0.01).

Conclusions: Incidence of extubation failure did not differ be-
tween obese and non-obese patients. In obese patients, clinicians
anticipate more a possible extubation failure, delaying the mo-
ment of extubation, performing more physiotherapy and provid-
ing an optimal SBT.
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Table 1 (abstract P249). Characteristics of spontaneous breathing trial
type according to obesity status

Characteristic Obese patients (n = Non-obese patients (n = p
301) 1126) value
SBT before 250 (83) 869 (77) 003
extubation
SBT type
T-tube 102 (34) 407 (36) 047
PS-PEEP 99 (33) 344 (31) 044
PS-ZEEP 54 (18) 145 (13) 0.02
PEEP 60Q) 13(1) 0.26
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patients with shorter ICU stay (d4/LD). For 10 matched patients per
group, GH was quantified every 10 min between 9 PM and 6 AM,
and deconvolved to estimate GH secretion. Groups were compared
with Wilcoxon test or repeated-measures ANOVA. Associations be-
tween changes from baseline to d4/LD and muscle weakness were
assessed with logistic regression analysis, adjusted for baseline risk
factors, baseline hormone concentrations and randomization.
Results: In the fully fed group GH, IGF-I and IGFBP3 increased,
whereas IGFBP1 decreased from admission to d4/LD (all p<0.001).
Accepting an early macronutrient deficit prevented the rise in GH
and IGF-I and the decrease in IGFBP1 (all p<0.005) but did not affect
IGFBP3, whereas basal, but not pulsatile, GH secretion was lowered
(p=0.005). A stronger rise in GH and IGF-I was independently associ-
ated with a lower risk of acquiring muscle weakness (OR (95%Cl) per
ng/ml change 0.88 (0.81-0.96) for GH; 0.98 (0.97-0.99) for IGF-I).
Conclusions: Accepting an early macronutrient deficit suppressed
basal GH secretion and reduced IGF-I bioavailability during critical ill-
ness, which may counteract its protection against muscle weakness.
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Introduction: In the acute phase of critical illness, growth hormone
(GH) resistance develops, reflected by increased GH and decreased
insulin-like growth factor-l (IGF-l), mimicking fasting in health. The
EPaNIC RCT observed fewer complications such as muscle weakness
and faster recovery with accepting a macronutrient deficit in the first
ICU week, as compared with early full feeding [1,2]. We characterized
its impact on the GH axis in relation to the risk of acquiring muscle
weakness.

Methods: In this EPaNIC RCT sub-analysis, for 564 matched patients
per group, and all patients assessed for muscle weakness (n=600),
serum GH, IGF-l, IGF binding protein 3 (IGFBP3) and IGFBP1 were
measured upon ICU admission and at day 4 or the last ICU day for
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Introduction: Aim of the study was to relate hypokalemia (hypoK)
and hypoglycemia as diabetic ketoacidosis (DKA) treatment compli-
cations and precocious insulin interruption also use of sodium bicar-
bonate with length of stay (LOS) in intensive care unit (ICU).
Methods: Analysis of retrospective cohort study data of 100 pa-
tient (pt) treated for DKA at ICU of Hospital Kaunas Clinics of
Lithuanian University of Health Sciences during 2012-2018 has
been carried out. Serum kalemia, glycaemia; rate of episodes of
hypoK, hypoglycaemia and precocious insulin interruption; use of
sodium bicarbonate, in relation with LOS in ICU were analysed.
SPSS 23.0 was used for statistic calculations. Traits evaluated as
significant at p<0.05.

Results: At the beginning of DKA treatment hypoK (3.1+0.3 mmol/I)
was recorded in 53/100 (53%) pt. Due to disregarding of blood pH
(6.8 - 7.3 (7.1 £ 0.1) kalemia was falsely misinterpreted as “normo-" or
“hyperkalemia” 3.5 - 6.1 (4.8 £ 0.8mmol/l) in 49 of 63 (78%) pt, as
normo- and hyperkalemia thus not treated and complicated by
hypoK additionally in 20/49 (41%) pt. In hypoK LOS in ICU was 52.2 +
31.3 vs 31.7 = 18.2 h, p<0.05. Insulin use has caused hypoglycaemia
(1.2 - 3.3 (25 £ 0.7 mmol/l)) in 20/100 (20%) pt, LOS in ICU 62.1 +
40.3 vs 37.7 = 21.4 h, p<0.05. Insulin use was interrupted in case of
normo - and hypoglycaemia with still persisting ketoacidosis in 34/
100 (34%) pt, LOS in ICU was found to be 56.2 + 32.1 vs 35.5 + 22.5
h, p<0.05. Sodium bicarbonate was given for symptomatic treatment
of acidosis during the first 10 h of DKA in 21/100 (21%) pt with stable
hemodynamic: HCO3 ~ buffer has increased (4.2 + 3.1-7.5 £ 3.0
mmol/l), p<0.05, but ketoacidosis has still persisted, LOS in ICU was
54.8 + 30.0 vs 39.3 £ 26.5 h, p<0.05.

Conclusions: HypoK (53%), hypoglycemia (21%), precocious interrup-
tion of insulin use (34%) have prolonged LOS in ICU almost twice.
Symptomatic treatment of ketoacidosis with sodium bicarbonate
(1/5 pt) didn't control it and has prolonged LOS in ICU.
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Introduction: Cystathionine-y -lyase (CSE), a regulator of glucocortic-
oid (GC)-induced gluconeogenesis[1], correlates with endogenous
glucose production in septic shock[2]. The hyperglycemic stress re-
sponse to noradrenaline (NoA) is mediated by the kidney[3] and less
pronounced with low CSE[4]. GC receptor (GR)-mediated gene ex-
pression is differentially regulated: the GR monomer is considered to
repress inflammation, and GC side effects are attributed to the GR
dimer; recent reports challenge this view[5]. GC-induced gluconeo-
genic gene expression is reduced in GR dimerization deficient
(GRdim) mice[6]. The aim of this study is to investigate renal CSE ex-
pression and systemic metabolism in GRdim and GRwt mice in a re-
suscitated model of LPS-induced endotoxic shock.

Methods: Anesthetized GRdim (n=10) and GRwt (n=9) mice were sur-
gically instrumented, monitored, resuscitated and challenged with
LPS. NoA was administered to maintain MAP and '3Cs glucose was
continuously infused. 6h after LPS, CSE expression was determined
via immunohistochemistry of formalin-fixed paraffin sections (n=8
p.gr.).

Results: GRdim required 2.5-fold more NoA than GRwt and had 1.5-
fold higher glucose and 1.9-fold higher lactate 6h after LPS. This was
concomitant with elevated endogenous glucose production (2-fold),
10% lower glucose oxidation and 1.8-fold higher renal CSE expres-
sion in GRdim.

Conclusions: Increased CSE expression together with higher glucose
production (confirming[2,4]) and glucose levels in GRdim mice sug-
gest an association that may link CSE to GC signaling. The higher
NoA administration in GRdim mice could contribute to these effects.
Funding: CRC1149
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Introduction: To achieve safe glycemic control in critically ill patients
frequent blood glucose (BG) measurements and according titration
of insulin infusion rates are required. Automated systems can help to
reduce increased workload associated with diabetes management.
This bi-centric pilot study combined for the first time an intraarterial
glucose sensor with a decision support system for insulin dosing
(SGCplus system) in critically ill patients with hyperglycemia.

Methods: Twenty-two patients (3 females, 19 males, 12 with pre-
existing diabetes mellitus, age 65.7 + 12.7 years, BMI 27.3 + 3.5 kg/
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m2, creatinine level 1.4 + 1.2 mg/dl, SAPS (Simplified Acute Physi-
ology Score) 64.6 + 18.3, TISS-28 (Therapeutic Intervention Scoring
System) 39.2 + 5.5 who were equipped with an arterial line and re-
quired iv insulin therapy were managed by the SGCplus system dur-
ing their medical treatment at the intensive care unit.

Results: 1845 SGCplus-based BG determinations were performed and
0.8 = 0.8 sensor calibrations per day were required. Sensor glucose
readings correlated well with reference BG (Figure 1). Mean treat-
ment duration was 6.0 + 3.8 days. Time to target was 100 + 178 min
(80-150 mg/dl) and 135 £ 267 min (100-160 mg/dl). Mean blood glu-
cose was 142 + 32 mg/dl with seven blood glucose values <70mg/dl.
Mean daily insulin dose was 62 + 38 U and mean daily carbohydrate
intake 148 + 50 g /day (enteral nutrition) and 114 + 50 g/day (paren-
teral nutrition). Acceptance of SGCplus suggestions was high (>90%).
Conclusions: The novel intraarterial glucose sensor demonstrated to
be highly accurate. The SGCplus system can be safely applied in crit-
ically ill patients with hyperglycemia and enables good glycemic
control.
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Fig. 1 (abstract P253). Clarke Error Grid for SGCplus Blood Glucose
Sensor. 99.8% of values were located in the clinically benign zones A
L and B. One value was located in zone B and two values in zone D
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Posthepatectomy critical care

N Rapti, P Vernikos, K Tsakalis, | Floros

General Hospital of Athens LAIKO, ICU, Athens, Greece
Critical Care 2019, 23(Suppl 2):P254

Introduction: Post hepatectomy care remains crucial for successful
outcome due to the metabolic and functional changes that follow
this procedure. The aim of this study was to evaluate the risk factors
that could affect the outcome.

Methods: From 01/2017 to 10/2018, 47 patients (26 females-21
males), aged between 43 and 83 years underwent major resections
(>3 segments) due to cancer (primary or metastatic). All patients had
normal liver parenchyma or cirrhosis Pugh - Child’s A. Pre and post-
operative liver biochemistry and coagulation markers were analyzed.
We evaluated the presence of hypothermia and shock, lactic acid
values, the number of transfusions and the outcome.

Results: At the time of ICU admission the majority of patients were
hypothermic, no one received vasopressors and 8 of them remained
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intubated. No significant coagulation abnormalities pre- or post-
hepatectomy were observed (Table 1). Twenty-eight patients did not
receive any transfusion (Group A), the rest 19 patients (Group B)
were transfused intraoperatively (average 2.5 RBC). Postoperatively
the transfused patients had higher levels of LDH, bilirubin, serum lac-
tate and needed more time to normalize the lactate value (Table 2).
Posthepatectomy mortality was 2.1%.

Conclusions: Advanced age and primary or metastatic disease do
not affect the morbidity and mortality. The presence of elevated con-
junctive enzymes preoperatively and the need for transfusion intra-
operatively seem to be associated with delayed extubation, higher
lactate values and lower reduction rate for lactate.

Table 1 (abstract P254). Pre-operative parameters

Pre-operatively Group A Group B
Age (years) 64 65.5

INR 1.05 118
SGOT/SGPT 287/29.7 40.3/42.3
LDH 235.56 186.16

y GT/ALP 61.7/87.5 189/186.2
TBIl 0.5 18
Table 2 (abstract P254). Post-operative parameters

Post-operatively Group A Group B
Intubated in ICU 3/28 5/19
Lactate/Reduction to normal 2.74/892h 346/ 15.72h
TBil 143 272

LDH 5592 991.7

Days in ICU 2.71 294
PO2/FiO2 3418 368.6

P255

Comparison of risk scores and shock index for hemodynamically
stable patients presenting emergency department with non-
variceal upper gastrointestinal bleeding

B Ko', DH Jung?, WY Kim?, YJ Kim?

'College of Medicine, Hanyang University, Department of Emergency
Medicine, Seoul, South Korea; “Asan Medical Center, University of Ulsan
College of Medicine, Seoul, South Korea

Critical Care 2019, 23(Suppl 2):P255

Introduction: Risk assessment in upper gastrointestinal bleeding
(UGIB) is recommended and various scoring systems have been de-
veloped and validated [1]. However, there is few studies that com-
pares the performance of scores in hemodynamically stable patients
in emergency department

Methods: Single center prospective observational study was con-
ducted, consecutive non-variceal UGIB patients presented with nor-
motension (systolic blood pressure >90 mmHg) to the emergency
department were included. We compared the area under the curves
(AUC) of Glasgow Blatchford score, pre-endoscopy Rockall score,
AIMS65, shock index, modified shock index in regard to composite
outcome (endoscopic treatment, embolization, surgery, ICU admis-
sion, rebleeding, in-hospital mortality)

Results: A total of 1,233 patients were included, and the composite
outcome occurred in 493 patients (40%) and in-hospital mortality
was 1.2%. The AUC of Glasgow Blatchford score for composite
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outcome was higher than those of shock index, however there was
no significant difference (0.644 vs 0.593, p = 0.43) (Table 1). The AUC
of modified shock index, AIMS65 and pre-endoscopy Rockall score
have shown 0.58, 0.552 and 0.52, respectively. Rule in cutoff value of
Glasgow Blatchford score (> 8) was associated with 81% sensitivity
and 41% specificity for predicting composite outcome (Table 2).
Conclusions: Pre-existing risk score have shown suboptimal level of
predictive ability for adverse event in normotensive patients with
non-variceal UGIB. Glasgow Blatchford score (>8) might be useful to
rule in patients of adverse event, however further studies with risk
scores or new scores are needed given relatively low accuracy of
those scores.

Reference
1. Blatchford O, et al. BMJ 315, 510-514 (1997).

Table 1 (abstract P255). Diagnostic performance of scoring systems
AUC (95% Cl)

Scoring system

Composite outcome
Glasgow Blatchford 0.644 (0.613-0.675)
0.52 (0.488-0.553)
0.552 (0.519-0.584)
0.593 (0.561-0.626)

0.58 (0.547-0.612)

Pre endoscopy Rockall score
AIMS65
Shock index

Modified shock index

Table 2 (abstract P255). Cutoff value of Glasgow Blatchford score,
AIMS65, and pre-endoscopy Rockall score in prediction of composite
outcome

Scores Sensitivity Specificity PPV NPV
Glasgow Blatchford >8 81% 41% 48% 76%
Pre-endoscopy Rockall score >1 82% 22% 41% 65%
AIMS65 >1 63% 51% 43% 64%
Shock index >0.8 53% 61% 48% 66%
Modified shock index >1.2 3% 78% 50% 64%
P256

Impact of frailty on critical care and hospital mortality in critically-
ill patients with decompensated alcoholic liver disease

A Pedder', R Harrold, A Cruikshanks', A Tridente?, A Raithatha'
'Sheffield Teaching Hospitals, Critical Care, Sheffield, United Kingdom;
St Helens & Knowsley Hospitals Trust, Critical Care, St Helens, United
Kingdom

Critical Care 2019, 23(Suppl 2):P256

Introduction: We aimed to assess the effect of frailty as assessed by
Clinical Frailty Scale (CFS) and Karnofsky performance score (KPS) on
critical care (CC) and hospital mortality in this group at a non-
specialist tertiary critical care unit.

Methods: Patients admitted to critical care were identified from our
electronic database by screening for liver disease or cirrhosis in the
admission diagnoses. Those with an aetiology of liver disease other
than alcoholic liver disease (ALD) were excluded. Data was collected
on patient demographics, length of stay, status at discharge from
critical care and hospital and CFS. KPS was also calculated where suf-
ficient in-formation was available in the medical record. Data was
analysed using logistic regression multivariate analysis with Stata 14
software.
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Results: A total of 146 patients were identified from our database be-
tween December 2011 and Feb 2017. The median (IQR) age was 51
(43-59), and 83 (56%) were male. Mean length of CC stay was 4.9
days and hospital length of stay was 21 days. Overall critical care
mortality was 40.4% and hospital mortality was 55.5%. SOFA and in-
creasing frailty as assessed by KPS correlates with increasing critical
care mortality, Odds ratio (OR) 0.8, Cl 0.70-0.93 p=0.003 for SOFA and
OR 1.04, Cl 1.01-1.08 p=0.009 for KPS and also for hospital mortality,
OR 0.81 ClI 0.70-0.93 p value=0.004 for SOFA and OR 1.04Cl 1.01-1.08,
p=0.011 KPS respectively.

Conclusions: SOFA and increasing frailty, as assessed by KPS, in pa-
tients with decompensated ALD correlates with an increase in critical
care and hospital mortality.

P257

Tokyo guidelines 2018: updated Tokyo guidelines for the
management of acute cholangitis/acute cholecystitis

T Mayumi', T Takada?, M Yoshida®

'School of Medicine, University of Occupational and Environmental
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Critical Care 2019, 23(Suppl 2):P257

Introduction: We proposed Tokyo Guidelines 2007, first international
practice guidelines for the management of acute cholangitis and
acute cholecystitis and revised them (TG13) in 2013 from clinical
feedback.

Methods: After then, modern clinical practice and new evidence
made us re-revised the guidelines as Tokyo Guidelines 2018 (TG18)
using GRADE system [1].

Results: TG13 diagnosis criteria and severity grading criteria for acute
cholangitis and acute cholecystitis were judged from numerous valid-
ation studies as useful indicators in clinical practice and adopted as
TG18 diagnostic criteria and severity grading without any modifica-
tion. Provide initial treatment, such as sufficient fluid replacement,
electrolyte compensation, and intravenous administration of analge-
sics and full-dose antimicrobial agents, as soon as a diagnosis has
been made. In new flowchart for the treatment of acute cholecystitis
(AQ) in the TG18, Grade Ill AC was indicated for gallbladder drainage,
but some Grade Il AC can be treated by laparoscopic cholecystec-
tomy (Lap-C) at advanced centers with specialized surgeons experi-
enced in this procedure and for patients that satisfy certain strict
criteria. We also redefine the management bundles for acute cholan-
gitis and cholecystitis.

Conclusions: TG 18 provide evidence-base management of acute
cholangitis and acute cholecystitis

Reference
1. Free full articles and mobile app of TG18 are available at: http//
www.jshbps.jp/modules/en/index.php?content_id=47.
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13C0,-breath-test to estimate gastric emptying as a marker of gut
functioning under critical illness.

J Vogtw, L Bernhard?, M Georgieffs, P Radermacher', E Barth®

"University Medical Center, Institute APV, Ulm, Germany; *University
Medical Center, Ulm, Germany; *University Medical Center, Department
of Anesthesia, Ulm, Germany

Critical Care 2019, 23(Suppl 2):P258

Introduction: '3C-acetate breath tests provide a non-invasive assess-
ment of gastric emptying [1] and could, hence, be used to judge tol-
erance to enteral nutrition. Result values like t50 (time for 50%

Page 111 of 212

absorption) correlate with scintigraphic measurements. The data
evaluation is based on model equations like the B -exponential func-
tion (BEX) [1]. It considers a mono-phasic breath gas response. This
may not be the case during critical illness, which could reduce preci-
sion too low for a reliable personalized assessment [2].

Methods: We recently developed an evaluation of irregular gastric
emptying patterns, which separates absorption from post-absorptive
distribution and retention of tracer and from the terminal respiratory
release of the oxidized tracer [3]. Using breath test data of 31 ICU pa-
tients (mean SAPS2 36 +/- 14) the precision of this approach was
compared with a BEX analysis to explore how often an extended
analysis is warranted and whether it improves the reliability of
estimates.

Results: 15 patients had a release profile consisting of series of peaks
with a periodicity of 60-90 min. A first dominant peak carries about
95% of the released moiety, as reported [4] for controls. For these pa-
tients the precision in t50 for the BEX approach was 70 +/- 30% of
that observed for the new approach. For the other patients, the sec-
ondary peaks had a similar periodicity but were more pronounced,
indicating persisting peristaltis, which has been linked to tolerance to
enteral nutrition [4]. The BEX approach achieved a precision of 40 +/-
27 % relative to the new one, challenging its applicability for these
patients.

Conclusions: Irregular release patterns for about 50 % of the patients
can be handled with the new evaluation which enhances the applic-
ability of '*C-breath tests.

References

1: Bluck LCJ et al. Physiol Meas. 27:279-289, 2006.
2. Deane A et al. Clinical Nutr. 29:682-6,2010.

3: Vogt J et al. J Breath Res. 11 (2017).

4: Moore FA et al. J Trauma 51:1075-82, 2001.
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infections in patients with acute pancreatitis
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Introduction: Infections in acute pancreatitis are a frequent compli-
cation and lead to an increase in morbidity and mortality. Intestinal
barrier dysfunction increases the risk of bacterial translocation and
the consequent development of infections. The objective of this
study was to determine if gastrointestinal failure is associated with
an increase in infections in patients with acute pancreatitis.
Methods: We retrospectively analyzed the cases admitted to a 3rd
level center for acute pancreatitis, from January 2013 to April 2018.
The definition of gastrointestinal failure developed by the European
group was used (WGAP-ESICM). The same was recorded during the
first 48 hours of admission and the persistence of it on the 5th day.
A logistic regression model was used to determine if the develop-
ment of gastrointestinal failure was independently associated with
the development of infections.

Results: Forty-six patients were included. Twelve (26%) of them de-
veloped infections during their evolution. In the multivariate analysis,
the development of gastrointestinal failure during the first 5 days of
hospitalization was independently associated with the development
of infections (p=0.01, OR 32.5, 95% Cl 1.99-529) (AUC ROC 0.95 95%
Cl 0.84-0.99).

Conclusions: A relation was established between the presence of
gastrointestinal failure during the first 5 days of acute pancreatitis
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and the development of infections. However, this must be studied in
a larger cohort of patients.
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Patients with acute pancreatitis who have SIRS and hypoxemia at
presentation have evidence of severe systemic and pancreatic
inflammation

C Bruen', J Miller?, C Mackey®, M Dunn?, K Stauderman®, S Hebbar*
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Introduction: Clinical scoring systems used to prognosticate the se-
verity of acute pancreatitis (AP), such as APACHE I, are cumbersome
and usually require 24 hours or more after presentation to become
accurate, at which time the window for early therapeutic intervention
has likely passed. SIRS at presentation is sensitive but poorly specific
for severe AP. We postulated that SIRS and accompanying hypox-
emia would specify at presentation patients with AP who have se-
vere inflammation and are at risk for clinically severe disease.
Methods: Patients with AP who had SIRS and hypoxemia at presenta-
tion were enrolled in an open-label study evaluating the safety and
efficacy of CM4620-IE, a Calcium Release-Activated Calcium (CRAC)
channel inhibitor (NCT03401190). Hypoxemia was defined as an esti-
mated PaO2 <75 mm Hg calculated using a log-linear equation and
the SpO2 on room air at the time of presentation. A contrast-
enhanced computed tomography (CECT) was performed at presenta-
tion and a CBC with differential, D-dimer and CRP were analyzed
daily. The CECT was read by a blinded central reader who assessed
the degree of inflammation using the Balthazar scoring system (Table
1).

Results: 13 patients, seven men and six women, have been random-
ized in the study. The mean estimated PaO2 at presentation was 74
mm Hg. 10 patients had 2 SIRS criteria present and the other 3 pa-
tients had 3 SIRS criteria present. The median value for age was 53.5
(IQR 48-56), initial neutrophil-lymphocyte ratio (NLR) 10.6 (6.3-13.1),
D-Dimer at 24 hours 3670 ng/mL (1440-4840), and CRP at 48 hours
230 mg/L (93-367). In 7 of 13 patients the Balthazar score was 4.
Conclusions: In patients with AP who have SIRS and hypoxemia at
presentation, there was evidence of severe systemic inflammation as
assessed by NLR, D-Dimer and CRP. The majority of patients also had
CECT evidence of severe pancreatic inflammation. SIRS and SpO2 do
not have the limitations of clinical scoring systems and identify AP
patients at presentation who would benefit from early intervention.

Table 1 (abstract P260). Balthazar Score

Pancreatic Inflammation Score
Normal Pancreas 0
Enlargement of Pancreas 1
Inflammatory changes in pancreas 2
lll-defined single peripancreatic fluid collection 3
Two or more peripancreatic fluid collections 4
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Circulating immunological profiles as early biomarkers in
predicting persistent organ failure in patients with acute
pancreatitis

J Liu

Department of Critical Care Medicine, Suzhou Municipal Hospital, The
Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou, China
Critical Care 2019, 23(Suppl 2):P261

Introduction: To investigate whether circulating immune profiles
were able to serve as early biomarkers in predicting persistent organ
failure (POF
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Methods: Thirty-nine patients with predicted severe acute pancrea-
titis (pSAP) and 9 healthy control subjects were prospectively en-
rolled in our study. We measured the expression of monocytic
human leukocyte antigen-DR (mHLA-DR), the proportions of dendritic
cells (DC) and its subtypes (including myeloid dendritic cell (mDC)
and plasmacytoid dendritic cell (pDC)), the different cytokine-
producing CD4+ T helper (Th) cells and regular T (Treg) cells. Plasma
CRP and several inflammatory mediators levels were measured by
ELISA.

Results: Compared with healthy controls, there is a significant de-
crease in the expression of mHLA-DR, the frequencies of total cir-
culating DCs and its subsets, and percentage of Th1 cells in
patients with pSAP. However, we found significantly higher fre-
quencies of Th17 cells, higher proportion of Treg cells than
healthy subjects. Of interest, we observed that there was a sig-
nificant decrease in the positive percentage and mean fluores-
cence intensity (MFI) of mHLA-DR, the proportions of total DCs
and pDC, and Th1 cells in patients with POF compared with tran-
sient organ failure (TOF). Besides, there is a significantly higher
frequency of Th17 cells in POF than those in TOF. Area under
the receiver-operating characteristic curve analysis showed that
disease severity scores had a moderate discriminative power for
predicting POF in patients with pSAP. More importantly, the ex-
pression of mHLA-DR and the percentage of DCs and pDC had a
significantly higher AUROC and thus, better predictive ability than
disease severity in patients with pSAP.

Conclusions: Circulating immune profile show multiple aberrations in
patients with pSAP who have developed POF. Both the expression of
mHLA-DR and the percentage of total DC and pDC may be early
good biomarkers for predicting risk of POF in patients with pSAP.
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Early detection of pancreatic fistula after
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microdialysis catheters
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Introduction: Pancreatic fistula (POPF) due to anastomosis insuffi-
ciency is a common (12-30%) complication after pancreaticoduode-
nectomy 