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Acute kidney injury and stroke: unresolved issues
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Acute kidney injury (AKI) is now considered a major

clinical health problem [1, 2]. Its incidence is high, espe-

cially among ICU patients, and the syndrome still remains

associated with a negative prognosis, both in the short- [3]

and in the long-term period [4].

The negative effects of AKI on prognosis appear as a

common denominator for this syndrome, independently

from the clinical setting being considered [3, 4]. However,

some specific subgroups of patients with AKI are charac-

terized by further complexities, as is the case of patients

with stroke.

In this regard, a better knowledge of the epidemiology

and pathogenesis of AKI in these patients may set the base

for a more personalized approach, aimed at either pre-

venting or reducing the potential harm associated with

treatment.

The available data on AKI in patients with ischemic or

hemorrhagic stroke are derived mostly from large admin-

istrative database where International Classification of

Disease, 9th Revision (ICD-9) codes are used for diagnosis,

dialysis identification and analysis of medical

complications.

Notwithstanding a certain degree of variability in the

accuracy of ICD-9 codes for the diagnosis of AKI and

concomitant medical complications, the incidence of AKI

in studies on patients with stroke ranges from 8 to 21%,

with higher figures being reported for intracranial hemor-

rhage (ICH), namely the less frequent but most severe form

of stroke [5–7]. Moreover, literature data suggest that the

incidence of AKI requiring dialysis in hospitalized patients

with cerebrovascular accidents is growing, and confirm that

AKI complicating stroke is associated with increased

mortality and adverse post-discharge events in terms of

long-term care facility need, disability, dependence [8].

The study by Wang and colleagues in the current issue

of Internal and Emergency Medicine [9] confirms the high

incidence of AKI among patients with stroke, but has some

aspects of novelty. In fact, at variance with previous

studies, the Authors evaluated a relatively large cohort of

patients by applying for the first time the widely accepted

2012 KDIGO criteria, and assessed stroke severity by the

National Institutes of Health Stroke Scale (NIHSS) score.

Based on the KDIGO classification, a total of 135/647

(20.9%) patients developed AKI in the neurology ICU,

with 25/647 (3.8%) reaching stage 3 AKI. Higher NIHSS

score, lower baseline eGFR, previous hypertension, and

ICU-acquired infectious complications (especially pneu-

monia) were demonstrated as significant risk factors for

AKI; this latter was strongly associated with all-cause ICU

mortality, and increasing severity of AKI (i.e., higher AKI

stages) clearly paralleled death risk [9].

Although this study adds some interesting data to the

topic, some limitations are to be acknowledged. First of all,

it is a single-center study performed in a Chinese referral

neurologic ICU. Most of the patients of the cohort (71.9%)

had hemorrhagic stroke, namely the most deadly form of

stroke, while only a minority suffered from ischemic

stroke. This is clearly at variance with what is commonly

seen in clinical practice, and explains partially the high

incidence of AKI, the unusually high mortality of patients

with AKI complicating stroke (36.3%), and also the high

prevalence of some comorbidities (for example, 65.5% of

the patients were hypertensive). Second, patients with
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reduced renal function (baseline eGFR \60 ml/min/

1.73 m2) were thrice as frequent among AKI developers

compared to the rest of the cohort. Pre-existing CKD is a

frequent finding among stroke patients [10], and this very

fact is reasonable, given the high cardiovascular disease

burden intrinsic to CKD per se. CKD stage 2 or higher is a

well known major risk factor for cardiovascular diseases

including stroke [11], and bears a worse post-stroke prog-

nosis [12]; however, the causes of CKD are not fully

ascertained based on the data presented by Wang et al. [9].

Third, the causes of AKI in their patients were not com-

pletely defined. Patients with stroke are likely to be more

prone to some specific forms of AKI, for example the one

caused by mannitol toxicity [13]. Moreover, the potential

toxicity of iodinated contrast media used for diagnostic,

interventional and monitoring purposes, with the ensuing

problem of radiocontrast-induced nephropathy, is to be

underscored, although this issue is still highly debated

[10, 14–16].

Finally, no data were presented on the incidence of AKI

requiring renal replacement therapy (RRT), nor were the

preferential RRT modalities or the anticoagulation proto-

cols described. As a matter of fact, among the many

unresolved issues concerning AKI in patients with stroke,

the choice of both RRT modality and the anticoagulant

agent for the extracorporeal circulation are likely to play a

prominent role.

Literature data have in fact raised the potential negative

impact of conventional intermittent hemodialysis on cere-

bral hemodynamics, especially in patients with AKI and

higher risk for the loss of cerebral autoregulation and the

development of the dialysis disequilibrium syndrome

[17, 18]. Even though few data are currently available on

this topic, some AKI Guidelines suggest the preferential

use of continuous modalities of RRT in the clinical setting

of acute cerebral injury, especially in patients with high

risk for endocranic hypertension [19]. As a matter of fact, it

is intuitive that ‘‘softer’’ RRT modalities should be chosen,

to avoid intradialytic hemodynamic instability and the risk

of cerebral hypoperfusion.

For many years the activation of hemostasis in the

extracorporeal circulation has represented the Achille’s

heel of RRT, especially in patients with AKI. No com-

pletely satisfying protocols had been established up to the

recent implementation of the use of citrate as an antico-

agulant agent in this clinical setting. In fact, citrate now

represents the gold standard for RRT anticoagulation in

AKI, since it allows true regional anticoagulation, i.e., a

selective block of the whole hemostatic cascade only in the

circuit and not in the patient’s blood circulation [20]. This

trivalent anion, which is mainly metabolized by the liver,

inactivates many enzymatic reactions in the coagulation

cascade by chelating ionized calcium, also blunting the

activation of platelets and leucocytes in the circuit.

Excellent circuit duration has been demonstrated with the

use of citrate both in continuous (CRRT) [21] and pro-

longed intermittent (SLED) modalities of RRT [22], along

with a reduced incidence of hemorrhagic complications.

On these grounds, citrate is increasingly used in patients at

high hemorrhagic risk, even when liver function is reduced,

without any reported increase in hemorrhagic complication

rates. However, no data are currently available about the

safety and efficacy of citrate in patients with stroke, AKI

and need for RRT.

In conclusion, further data on the epidemiology and

pathogenesis of AKI in patients with stroke are needed, and

papers like that of Wang and colleagues [8] are welcome.

The availability of more detailed information on this rel-

evant topic could foster our ability to more precisely tailor

preventive strategies, as well as to better personalize RRT

when needed.
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