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Thrombocytopenia is a common laboratory finding 
among critically ill patients, occurring in 35–40% of 
the patients (1). Its cause is usually multifactorial and 

may include platelet consumption or aggregation, adherence to 
cells, splenic sequestration, decreased production, hemodilu-
tion or destruction mediated by antibodies or complement (2).

The relationship between thrombocytopenia and mortality 
among critically ill patients has been recognized more than 20 
years ago: among 1,643 septic patients included in the Euro-
pean/North American Study of Severity Systems, mortality 
was twice as high in patients with a platelet count less than 
50 × 109/L. Based on this result, platelet count was incorporated 
in the Sequential Organ Failure Assessment score, previously 
known as the Sepsis-related Organ Failure Assessment score 
(3).

In a prospective observational study among 329 medical 
ICU patients, Vanderschueren et al (4) analyzed the ICU mor-
tality risk of both patients admitted with thrombocytopenia 

(i.e., a platelet count < 150 × 109/L) and patients who devel-
oped thrombocytopenia during ICU admission. Both patient 
groups had an increased odds ratio for ICU mortality: 5.2 
(95% CI, 2.7–9.8) and 4.6 (95% CI, 2.1–10), respectively. 
The investigators also found that the lower the nadir platelet 
count, the lower ICU survival. In the whole patient group, 
the nadir platelet count was reached at day 3 (interquartile 
range [IQR], 2–6), but survivors reached the nadir earlier 
(day 3; IQR, 2–4) than nonsurvivors (day 5.5; IQR, 2–9.25). 
The odds ratio for ICU mortality was highest among patients 
with a decline in platelet count of more than 50% (6.0; 95% 
CI, 3–12).

In a large prospective multicenter study, Moreau et al (5) 
analyzed the impact of a declining platelet count on hospital 
mortality among 1,077 patients who were admitted with a 
normal platelet count to one of the participating nine French 
ICUs. Among all patients, platelet count declined to a nadir 
on day 3, but in survivors, the nadir was reached 2 days earlier 
than in nonsurvivors (day 3 vs day 5). Furthermore, the nadir 
was significantly lower in nonsurvivors (198 vs 227 × 109/L;  
p = 0.001). In the logistic regression analysis, a 30% decline in 
platelet count on day 4 was identified as an independent pre-
dictor of hospital mortality, with an odds ratio of 1.54 (95% 
CI, 1.12–2.14; p = 0.008].

Among critically ill patients, acute kidney injury (AKI) is as-
sociated with a high morbidity and a three- to five-fold higher 
mortality compared with patients without AKI (6). The risk 
of dying is even higher in patients treated with renal replace-
ment therapy (RRT) (7). In this issue of Critical Care Medicine, 
Griffin et al (8) report the results of a post hoc analysis of the 
Acute Renal Failure Trial Network study, in which they exam-
ined the value of both baseline thrombocytopenia and platelet 
decline after initiation of RRT in predicting 28-day, 60-day, 
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and 1-year mortality. In addition, the investigators examined 
the difference in platelet decline during continuous renal re-
placement therapy (CRRT) and hemodialysis. Baseline throm-
bocytopenia was associated with increased odds ratios for both 
28-day, 60-day and 1-year mortality (1.55 [95% CI, 1.19–2.02], 
1.60 [95% CI, 1.23–2.09], and 1.46 [95% CI, 1.11–1.92], re-
spectively). In addition, baseline thrombocytopenia was asso-
ciated with a lesser likelihood of renal recovery and thus with 
less RRT-free days. Platelet decline after initiation of RRT was 
an independent predictor of 60-day mortality but did not 
reach significance for 28-day and 1-year mortality. In addition, 
a decline in platelets predicted a lesser likelihood of renal re-
covery only in patients with a baseline platelet value less than 
100 × 109/L. Finally, there was no difference in platelet decline 
between CRRT and intermittent hemodialysis.

The finding that baseline thrombocytopenia was related to 
mortality confirms the findings by Vanderschueren et al (4). 
The value of platelet decline after initiation of RRT is difficult 
to appraise, since the moment of starting RRT, the moment 
of platelet decline and the depth of the nadir are unknown. A 
decline in platelet count commonly occurs after the initiation 
of both CRRT and hemodialysis and may be due to membrane 
issues, effects of drugs, splanchnic sequestration, or autoim-
mune phenomena (9). Ferreira and Johnson (9) studied the 
course of platelet counts after initiation of CRRT by means of 
continuous venovenous hemofiltration or continuous veno-
venous hemodiafiltration. They found that the platelet count 
declined in an average of 5 days by an average of 47.8%. Plate-
lets recovered with an average of 2.5 days after discontinua-
tion of CRRT. In most studies of dialysis effect on platelets, 
platelet count falls 5–15% during the first 15–30 minutes of 
dialysis and either returns to the predialysis level or overshoots 
it slightly by the end of the dialysis session (10).

In summary, the predictive value of platelet decline depends 
on the time elapsed since ICU admission and on the depth of 
the platelet count nadir. When the platelet count has declined 
greater than or equal to 30% on day 4 after ICU admission, it is 
an independent predictor of mortality. However, when platelet 
decline occurs after initiation of RRT at any other moment 
during the ICU stay, it might be a common decline due to 
membrane issues and might not have an impact on mortality. 
Griffin et al (8) did not differentiate between a platelet decline 
during the first 4 days and a decline occurring at any other 
moment, nor did they take into account the platelet count 
nadir. This might be the reason that the overall decline in 
platelet count they found did not reach significance in predict-
ing mortality at 28 days and 1 year.

Platelets play an important role during inflammatory 
processes such as sepsis, being the first cells to adhere to the 
activated endothelial wall (11). Activated platelets release cyto-
kines, recruit leukocytes and activate the coagulation cascade. 

Due to adherence to endothelium and leukocytes and incorpo-
ration into microthrombi, the number of circulating platelets 
declines during this process. The pathophysiology of AKI is also 
characterized by endothelial activation, platelet adherence, and 
leukocyte activation, in this case leading to tubular epithelial 
cell injury (12). During hemodialysis in patients without crit-
ical illness, however, platelets are activated due to contact with 
the hemofilter and use of a roller pump, while the endothelium 
is not activated (10). This explains why in this setting, platelet 
count decline is limited to the first 15–30 minutes, whereas the 
decline takes 3–5 days during inflammatory processes.

Taken together, critically ill patients with AKI treated with 
RRT have two reasons to develop thrombocytopenia: the in-
itial inflammatory process for which they were admitted to 
the ICU and the application of RRT per se. The first issue has 
an impact on mortality, the second probably not. Neverthe-
less, platelets play an important role in both inflammation 
and coagulation in critically ill patients with AKI. It therefore 
remains important to follow the platelets in these patients.
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