
Intensive Care Med (2018) 44:1344–1345
https://doi.org/10.1007/s00134-018-5262-1

EDITORIAL

Predicting outcomes in very old ICU 
patients: time to focus on the past?
Hans Flaatten1* , Sandra Oeyen2 and Dylan W. deLange3

© 2018 Springer-Verlag GmbH Germany, part of Springer Nature and ESICM

“I believe that the more you know about the past, the better you are 
prepared for the future”.

Theodore Roosevelt

Outcome prediction has a long history, and especially inten-
sive care medicine has been in the forefront of developing 
severity models for outcome prediction. Most contempo-
rary models emphasise acute changes in physiology and 
acute organ dysfunction, although the more recent SAPS-3 
severity model puts more weight on other aspects of acute 
care admissions, like co-morbidity and pre-ICU data [1].

Although we have been testing and updating our ICU 
severity models for over 35 years, our models are still not 
perfect but many perform reasonably well on a mixed popu-
lation level. They are, however, not accurate enough to be of 
much help in prognostication at the individual patient level 
or for a particular subpopulation like very old patients [2].

A group of ICU patients that has gained significant 
attention over the past few years is the elderly (≥ 80 years 
old). The proportion of elderly ICU patients is antici-
pated to increase in the coming decades because of the 
increased life expectancy in many countries. Improved 
tools for prognostication at patient level in this particu-
lar group would be extremely helpful. However, searching 
for the perfect discriminating tool, with an area under the 
receiver operating curve of 0.99, is much like the search 
for the Holy Grail: tempting but futile! On the other hand, 
it should be possible to develop prognostic scores, with 
much better sensitivity and specificity, in particularly for 
the group of very old ICU patients.

What we do know, however, is that age and decline of 
the human body (functions) are intimately intertwined. 
The ability of elderly patients to cope with physical stress-
ors, such as ICU treatment, is diminished. This state of 
increased vulnerability is called “frailty”. Frailty on its part 
is associated with many geriatric syndromes like loss of 
muscle mass (sarcopenia), cognitive decline (dementia) 
and difficulties in performing ordinary tasks of daily life 
(Fig. 1). Frailty is also associated with an increased occur-
rence of comorbidity [3]. Frailty is strongly linked with age, 
but not all elderly patients are frail, and younger individu-
als may also show signs of frailty. Geriatricians have for a 
long time, for obvious reasons, been occupied with these 
topics, but only more recently have other fields in medi-
cine found this to be important [4, 5]. At present, frailty 
is probably one of the most investigated syndromes in the 
subgroup of elderly patients, but comparisons between 
these studies is hampered by the different ways used to 
describe frailty. The frailty phenotype [6] and the frailty 
index [7] differ in many ways, and the former is difficult to 
perform in acute settings like intensive care.

The use of the concept of frailty in critically ill patients 
is a recent occurrence [8] and the first prospective studies 
in ICU patients to include frailty assessment were pub-
lished in 2014 [9, 10] showing that frailty is common and 
independently associated with an adverse outcome. More 
recently the VIP1 study in 5021 patients at least 80 years 
old found 43% to be frail at admission, and there was a 
linear relation between increasing frailty class and mor-
tality [11]. Other pre-ICU assessment of specific geriatric 
conditions are less frequently tested.

In a recent article in Intensive Care Medicine, a Finn-
ish register-based study in 1827 patients at least 80 years 
old reports the use of a premorbid functional status (PFS) 
based on the  WHO/ECOG performance classification 
[12]. This classification uses a six-item scale describ-
ing decreasing performance in different categories. It is 
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quite comparable to the “activity of daily life” classifica-
tions and also shares similarities with the clinical frailty 
scale. Pietiläinen et  al. found that the PFS was poor for 
43.3% of the very old patients in their cohort. Moreover, 
a poor PFS was predictive of death in the ICU (OR 1.5) 
and at 1 year (OR 2.18). Adding the PFS to other baseline 
characteristics improved prognostication in this very old 
patient group. Their data, however, reveals a lower overall 
ICU mortality than in the recent European and Canadian 
studies, but it must be commented that about 1 in 4 of 
their patients was an elective postoperative patient, and 
as such has a much lower expected mortality than emer-
gency ICU admissions [11].

However, this study, together with several other recent 
prospective studies in very old ICU patients, underlines 
the importance of using alternative tools for prognosti-
cation in this group. The importance of pre-ICU status 
with regards to frailty, sarcopenia, activities of daily life, 
cognition and comorbidity could be key to making a new 
type of prognostic score for the very old [13]. Recently 
pre-ICU factors were found to have prognostic value for 
quality of life in 1-year survivors after critical illness [14].

If developed properly, such a new score may also 
guide the process of pre-ICU triage since most of these 
variables are already known, with less focus on acutely 
deranged physiology and organ dysfunction, although the 
latter remains important for short-term survival. It may 
be time to focus on the past in order to avoid unneces-
sary suffering in the future.

Author details
1 Department of Anaesthesia and Intensive Care, Haukeland University 
Hospital and Institute of Clinical Medicine, UiB, Bergen, Norway. 2 Depart-
ment of Intensive Care 1K12IC, Ghent University Hospital, Ghent, Belgium. 

3 Department of Intensive Care Medicine, University Medical Center, University 
Utrecht, Utrecht, The Netherlands. 

Compliance with ethical standards

Conflicts of interest
The authors declare that there is no conflict of interest.

Received: 30 May 2018   Accepted: 1 June 2018
Published online: 2 July 2018

References
 1. Moreno R, Metnitz P, Almeida et al (2005) SAPS3—from evaluation of the 

patient to evaluation of the intensive care unit. Part 2: Development of a 
prognostic model for hospital mortality at ICU admission. Intensive Care 
Med 31:1345–1355. https ://doi.org/10.1007/s0013 4-005-2763-5

 2. Minne L, Ludikhuize J, De Jonge E, de Rooij S, Abu-Hanna A (2011) Prog-
nostic models for predicting mortality in elderly ICU patients: a system-
atic review. Intensive Care Med 37:1258–1268. https ://doi.org/10.1007/
s0013 4-011-2265-6

 3. Haas B, Wunsch H (2016) How does prior health status (age, comorbidi-
ties and frailty) determine critical illness and outcome? Curr Opin Crit 
Care 22:500–505. https ://doi.org/10.1097/MCC.00000 00000 00034 2

 4. Partridge JL, Harari D, Dhesi J (2012) Frailty in older surgical patients. Age 
Ageing 41:142–147. https ://doi.org/10.1093/agein g/afr18 2

 5. Griffiths R, Mehta M (2014) Frailty in anaesthesia: what we need to know. 
Cont Educ Anaesth Crit Care Pain 14:273–277. https ://doi.org/10.1093/
bjace accp/mkt06 9

 6. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, 
Seeman T, Tracy R, Kop WJ, Burke G, McBurnie MA, Cardiovascular Health 
Study Collaborative Research Group (2001) Frailty in older adults: evi-
dence for a phenotype. J Gerontol A Biol Sci Med Sci 56:M146–M156

 7. Cesari M, Gambassi G, van Kan GA, Vellas B (2014) The frailty phenotype 
and the frailty index: different instruments for different purposes. Age 
Ageing 43:10–12. https ://doi.org/10.1093/agein g/aft16 0

 8. McDermid RC, Stelfox HT, Bagshaw SM (2011) Frailty in the critically ill: a 
novel concept. Crit Care 15:301. https ://doi.org/10.1186/cc929 7

 9. Le Maguet P, Roquilly A, Lasocki S et al (2014) Prevalence and impact of 
frailty on mortality in elderly ICU patients: a prospective, multicenter, 
observational study. Intensive Care Med 40:674–682. https ://doi.
org/10.1007/s0013 4-014-3253-4

 10. Bagshaw S, Stelfox T, McDermid R et al (2014) Association between 
frailty and short- and long-term outcomes among critically ill patients: a 
multicentre prospective cohort study. CMAJ 186:E95–E102. https ://doi.
org/10.1503/cmaj.13063 9

 11. Flaatten H, de Lange DW, Morandi A et al (2017) The impact of frailty on 
ICU and 30-day mortality and the level of care in very elderly patients 
(≥ 80 years). Intensive Care Med 43:1820–1828. https ://doi.org/10.1007/
s0013 4-017-4940-8

 12. Pietiläinen L, Hästbacka J, Bäcklund M et al (2018) Premorbid functional 
status as a predictor of one-year mortality and functional status in inten-
sive care patients aged 80 years or older. Intensive Care Med. https ://doi.
org/10.1007/s0013 4-018-5273-y

 13. Cuthbertson B, Wunsch H (2016) Long-term outcomes after critical ill-
ness. The best predictor of the future is the past. Am J Resp Crit Care Med 
194:132–134. https ://doi.org/10.1164/rccm.20160 2-0257E D

 14. Oeyen S, Vermeulen K, Benoit D et al (2018) Development of a predic-
tion model for long-term quality of life in critically ill patients. J Crit Care 
43:133–138. https ://doi.org/10.1016/j.jcrc.2017.09.006

 15. Timmons S, Manning E, Barrett A et al (2015) Dementia in older people 
admitted to hospital: a regional multi-hospital observational study of 
prevalence, associations and case recognition. Age Ageing 44:993–999. 
https ://doi.org/10.1093/agein g/afv13 1

 16. Fielding RA, Vellas B, Evans WJ et al (2011) Sarcopenia: an undiagnosed con-
dition in older adults. Current consensus definition: prevalence, etiology, 
and consequences. International working group on sarcopenia. J Am Med 
Directors Ass 12:249–256. https ://doi.org/10.1016/j.jamda .2011.01.003

Fig. 1 Occurrence of three common geriatric syndromes: frailty, cog-
nitive impairment and dementia, and sarcopenia, in very old patients 
(≥ 80 years). The numbers represent the approximate occurrence of 
the individual syndrome in the group [15, 16], but the size of overlaps 
between the groups is largely unknown, although they often occur 
simultaneously
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