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Abstract 

Background & Aims: Recent studies have shown that thrombocytopenia (TP) is associated with poor outcomes in patients with 

pneumonia, burns, and H1N1 influenza. The aim of this study is to determine the impact of platelet count trends and TP on mortality 

in intensive care unit (ICU) patients. 

Materials & Methods: TP was defined as <150,000 platelets/ml. In this study, 300 patients who had been admitted to the ICU for 

internal diseases were evaluated for platelet counts on the day of admission and following days to assess the presence of TP. 

Comparisons were made between patients who died in the ICU and those who were discharged for presence of TP, mean platelet 

counts, and changes in platelet counts. Platelet count trends were evaluated with repeated measurement tests. P < 0.05 was significant. 

Results: Of 300 patients, 131 (43.7%) had TP upon admission to the ICU. The rates of TP were 60% among patients who died as 

compared to 34% among surviving patients (p < 0.001, risk ratio = 3.07, 95% CI 1.88–5.01). Mean platelet counts on admission day 

and all four of the following days were significantly lower in patients who died than patients who survived (p < 0.001). On the days 

after admission, platelet counts tended to increase in surviving patients and decreased among non-surviving patients. 

Conclusion: TP is commonly observed in ICU patients. TP diagnosis and trends of decreasing platelet counts over time are each 

predictors of mortality among ICU patients. Because platelet counts are inexpensive and readily available, our findings suggest that 

their use helps inform clinical decision-making in patients with critical illness. 
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Introduction  

Thrombocytopenia (TP) has an incidence ranging 

from 13.0% to 76.6% in intensive care units (ICU) 
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patients (1-3). Causes of TP in ICU include increased 

platelet consumption, bone marrow suppression, 

abnormal sequestration of platelets, nutritional 
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deficiencies, medication effects, hemo dilution, and the 

presence of disseminated intravascular coagulation 

(DIC) (4). Sepsis is the leading cause of TP in ICU 

patients (5). TP is a powerful predictor of mortality in 

patients with sepsis and septic shock, and its severity 

correlates with the severity of illness (6). In addition to 

platelets’ roles in hemostasis, they may play a role in the 

pathophysiology of inflammation and infection (7). 

Recent findings have shown that platelets play roles in 

neuroscience, inflammation, infection, and cancer (8). 

However, its prognostic significance is unresolved (9). 

Recent studies have shown an association between TP 

and high mortality in pediatric and adult patients with 

burns, community-acquired pneumonia (10). and H1N1 

Influenza (11). A few studies have associated TP with 

poor outcomes in both adult and pediatric ICU patients 

(12-15). 

 To the best of our knowledge, there are few studies 

on the impact of TP and platelet count trends in purely 

medical non-hematologic patients. The goals of this 

study were to evaluate the impacts of platelet counts and 

TP on mortality in near-homogeneous, medical, non-

hematologic patients. 

 

Materials and Methods 
This study was performed in the ICU of the Imam-

Khomeini Teaching Hospital in Urmia, Iran. In this 

retrospective cohort study, patients who were admitted 

to ICUs for internal diseases had their platelet count data 

extracted from hospital chart reviews. Patients with 

hematologic and/or oncological diseases, surgery unit 

patients, and patients who did not have CBC upon 

admission to the ICU were excluded from the study. 

Platelet counts of <150,000/ml were defined as a TP 

diagnosis. According to platelet counts, patients were 

classified into one of three groups: 1) without TP, 

defined as a platelet count >150,000/ml; 2) mild TP, 

with a platelet count between 50,000/ml and 

150,000/ml; and 3) severe TP, with a platelets count 

<50,000/ml. 

SPSS version 22 (IBM) was used for the analysis. 

Continuous variables are presented as the mean ± SD 

and were compared using Student’s t-test. Chi-square 

tests were used to compare the prevalence of TP among 

non-surviving and surviving patients. Platelet count 

trends were evaluated by repeated measurement tests. 

P< 0.05 was considered statistically significant. 

  

Results 
Of 300 patients, 43.7% met the criteria for TP on 

admission day. The mortality rate in the ICU was 

significantly higher among TP than non-TP patients (p 

< 0.001, odds ratio=3.07, 95% CI 1.88–5.01). All five 

CBC showed significantly higher mortality rates in TP 

than non-TP patients, and in severe TP patients 

compared to mild TP patients. Table 1 shows a 

comparison of the three groups. 

From the 300 total patients, 108 (36%) died in the 

ICU, and 192 (64%) were discharged from hospital. The 

mean platelet count among non-surviving patients was 

significantly lower than among surviving patients 

(p<0.001). Table 2 shows a comparison of the mean 

platelet counts for non-surviving and surviving patient 

groups. All CBCs showed lower mean platelet counts 

among non-surviving patients than surviving patients. 

Both the non-surviving and surviving patient groups 

showed decreased platelet counts in the second CBC, 

but the group who lived showed a trend of increased 

platelet counts, while the non-surviving group had 

decreasing platelet counts (Figure 1) 

 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

23
-0

5-
23

 ]
 

                               2 / 6

http://umj.umsu.ac.ir/article-1-4059-en.html


 Platelet counts and its course for predicting in-hospital …. Mohammad Hossein Rahimi-Rad, et al 

 

44 

Table 1: Shows prevalence and comparison death rate among thrombocytopenic and non- thrombocytopenic patients 

 
Died in hospital n 

(%)∞ 

Discharged alive from hospital n 

(%)∞ 

Total n(% of 

all) 
Risk ratio*∞ 

First Non-thrombocytopenic 42 (24.9) 127 (75.1) 169 (56.3) 

3.07(1.88-

5.006) 

Any TP<150000/ml 66 (61.1) 65 (33.9) 131 (43.7) 

50000< TP<150000 49 (48.0) 53 (52.0) 102 (324.0) 

TP<50000 17 (58.6) 12 (41.4) 29 (907) 

2nd Non-thrombocytopenic 23 (21.5) 84 (78.5) 107 (35.7) 

4.930 (2.66-

9.13) 

2nd Any TP<150000/ml 85 (78.7) 108 (56.3) 193 (64.3) 

2nd 50000< TP<150000 73 (42.0) 101 (58.0) 174 (58.0) 

2nd TP<50000 12 (63.0) 7 (36.8) 19 (6.3) 

3rd Non-thrombocytopenic 22 (31.0) 49 (69.0) 71 (48.3) 

2.60 (1.32-5.12) 
3rd Any TP<150000/ml 97(89.8) 155(80.7) 252(84.0) 

3rd 50000< TP<150000 27 (49.1) 28 (50.9) 55 (37.4) 

3rd TP<50000 14(66.7) 7(33.3) 21(7.0) 

4th First Non-

thrombocytopenic 
11(22.9) 37(77.1) 48(16.0) 

7.92 (3.16-

19.86) 
4th Any TP<150000/ml 97(38.5) 155(61.5) 252(84.0) 

4th 50000< TP<150000 22 (62.9) 13 (37.1) 35  (36.8) 

4th TP<50000 11(91.7) 1(8.3) 12(4.0) 

5th  Non-thrombocytopenic 7 (25.0) 21 (75.0) 28 (51.9) 

10.00 (2.86-

34.9) 

5th Any TP<150000/ml 20(76.9) 6 (23.1) 26 (48.1) 

5th 50000< TP<150000 12 (66.7) 6 (33.3) 18 (33.3) 

5nd TP<50000 8(100) 0(0) 8(14.8) 

*Risk ratio is for cohort patients with a platelet count <150,000/ml vs. platelet count ≥150,000/ml. ∞ All p-values p 

< 0.005 

 

Table 2: Comparison of mean platelets count in died patients and survived patients 

 Died in ICU n=108 (36.0%) Discharged alive from ICU n=192 (64%) 

Mean platelets count on admission day 146888,89 212692.92 

2nd Mean platelets count 123636.36 208532.26 

3rd Mean platelets count 116269,84 214047,62 

4th Mean platelets count 113931,89 241019,61 

5th Mean platelets count 103370,37 265814,081 

All p values p < 0.001 
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Figure 1: Trends in platelet counts among non-surviving patients (dashed line) and surviving patients (continuous 

line) 

 

Discussion 
In present study, 43.7% of the patients had TP upon 

admission to the ICU, and the mortality rate was 

significantly higher for patients with TP. 

 In a study by Williamson et al (3), TP was observed 

in 13.3% of patients upon admission to the ICU, and was 

associated with mortality rates of 14.3%, compared to 

10.2% in patients without TP. In a study on Korean 

ICUs, 28-day mortality was higher in patients with new-

onset TP compared to those who did not develop TP (7). 

Vandijck et al (13) showed TP to be a poor prognostic 

tool in surgical and medical ICU patients. In patients 

with TP, the mortality rate in the ICU was 33.8%, 

compared to 9.3% in patients without TP (1). Stephan et 

al (14)   reported an occurrence of TP among 35% of 

surgical ICU patients with a mortality rate of 38%, 

compared to a 20% mortality rate in non-TP patients. TP 

had negative influences on the outcomes of patients with 

severe community-acquired pneumonia (15) .   

In our study, patients with severe TP exhibited 

higher mortality rates than patients with mild TP. Stauss 

et al (10) reported that TP (<50,000 platelets/ml) was 

significantly associated with higher mortality rates in 

patients with community-acquired pneumonia. Prina et 

al (16) reported that, among patients with community-

acquired pneumonia, patients with TP more commonly 

presented with severe sepsis, septic shock, a need for 

invasive mechanical ventilation, and ICU admission, 

pleural effusion and empyema. Among 60 patients with 

H1N1 influenza, those with TP had higher mortality 

rates (11). Among acute kidney injury patients requiring 

dialysis in the ICU, survivors showed significantly 

higher platelet counts upon admission to the ICU 

compared to the non-survivors (17). In patients with 

acute exacerbation of chronic obstructive pulmonary 

disease, TP was associated with higher mortality and a 

greater likelihood of requiring mechanical ventilation 

(18). Tridente et al (19) had reported that TP during the 

first 2, 3, 5, and 7 days of an ICU stay was consistently 
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associated with mortality in the ICU, in the hospital, at 

28 days, and at 6 months. 

 François et al (20) suggested that abnormal platelet 

counts could be better predictors of outcome than 

abnormal white blood cell counts, They contribute it to 

platelet ability to release inflammatory, anti-

inflammatory, and angiogenic factors (21). White blood 

cells are well-known for their roles in defending against 

pathogenic organisms (22) and platelets can recruit 

leukocytes and progenitor cells to sites of injury. The 

problematic consequences of white blood cell 

recruitment include tissue injury, organ dysfunction, and 

hypoxia (23). Platelets facilitate white blood cell 

responses, largely via P-selectin, which promotes 

leukocyte-platelet binding. Similar to the interactions of 

white blood cells with inflammed endothelia, white 

blood cells can firmly adhere and roll on a template of 

adherent platelets, and then transmigrate through the 

adherent platelets (21). 

In our cohort study, more severe TP was found to be 

independently associated with a higher risk of hospital 

mortality. In a study by Akca et al (24) platelet count 

changes in the critically ill had a biphasic pattern in 

survivors and non-survivors that was similar to our 

study. 

 Crowther et al (2) also found that the development 

of TP was significantly associated with mortality and a 

longer duration of mechanical ventilation in  critical care 

patients.  

It is important to consider platelet count when 

assessing disease severity, and incorporate this 

measurement into scoring systems for disease severity. 

For example, the sequential organ failure assessment 

score (SOFA)  (25) and mortality score (26) which are 

used for predicting the outcome in ICUs, have included 

platelet counts in their system parameters. However, the 

Acute Physiology and Chronic Health Evaluation 

scoring system II (APACHE II) (27) does not utilize 

platelet counts in its system. 

Conclusion: TP is common both upon admission to 

the ICU and during ICU stays among medical, non-

hematologic patients, and is associated with an 

increased risk of mortality. Because it is cheap and 

readily available without extra-cost, platelet counts can 

help to predict poor outcomes among ICU patients.  

 

References 
1. Vanderschueren S, De Weerdt A, Malbrain M. 

Thrombocytopenia and prognosis in intensive care. Crit 

care Med 2000;28:1871-6. 

2. Crowther MA, Cook DJ, Meade MO. Thrombocytopenia 

in medical-surgical critically ill patients: prevalence, 

incidence, and risk factors. J Crit Care 2005;20:348-53. 

3. Williamson DR, Lesur O, Tétrault J-P, Nault V, Pilon D. 

Thrombocytopenia in the critically ill: prevalence, 

incidence, risk factors, and clinical outcomes. Can J 

Anaesth 2013;60(7):641–51. 

4. Agrawal S, Sachdev A, Gupta D, Chugh K. Platelet 

counts and outcome in the pediatric intensive care unit. 

Indian J Crit Care Med 2008;12(3):102–8. 

5. Thiolliere F, Serre-Sapin AF, Reignier J, Benedit M, 

Constantin JM, Lebert C, et al. Epidemiology and 

outcome of thrombocytopenic patients in the intensive 

care unit: results of a prospective multicenter study. 

Intensive Care Med 2013;39(8):1460–8. 

6 Katz JN, Kolappa KP, Becker RC. Beyond thrombosis: 

the versatile platelet in critical illness. Chest 

2011;139:658-68. 

7. Semple JW, Freedman J. Platelets and innate immunity. 

Cellular and molecular life sciences: CMLS 2010; 

67:499-511. 

8. Ware J, Corken A, Khetpal R. Platelet function beyond 

hemostasis and thrombosis. Curr Opin Hematol 

2013;20(5):451–6. 

9. Hui P, Cook DJ, Lim W, Fraser GA, Arnold DM. The 

frequency and clinical significance of thrombocytopenia 

complicating critical illness: a systematic review. Chest 

2011;139:271-8. 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

23
-0

5-
23

 ]
 

                               5 / 6

http://umj.umsu.ac.ir/article-1-4059-en.html


The Journal of Urmia University of Medical Sciences, Vol. 28(8), November 2017 

 

47 

10. Strauss R, Wehler M, Mehler K, Kreutzer D, Koebnick C, 

Hahn EG. Thrombocytopenia in patients in the medical 

intensive care unit: bleeding prevalence, transfusion 

requirements, and outcome. Crit care Med 2002;30:1765-

71. 

11. Lopez-Delgado JC, Rovira A, Esteve F, Rico N, Mañez 

Mendiluce R, Ballús Noguera J, et al. Thrombocytopenia 

as a mortality risk factor in acute respiratory failure in 

H1N1 influenza. Swiss Med Wkly 2013;143:w13788. 

12. Lim SY, Jeon EJ, Kim H-J, Jeon K, Um S-W, Koh W-J, 

et al. The incidence, causes, and prognostic significance 

of new-onset thrombocytopenia in intensive care units: a 

prospective cohort study in a Korean hospital. J Korean 

Med Sci 2012;27(11):1418–23. 

13. Vandijck DM, Blot SI, De Waele JJ, Hoste EA, 

Vandewoude KH, Decruyenaere JM. Thrombocytopenia 

and outcome in critically ill patients with bloodstream 

infection. Heart Lung 2010;39(1):21–6. 

14. Stephan F, Hollande J, Richard O, Cheffi A, Maier-

Redelsperger M, Flahault A. Thrombocytopenia in a 

surgical ICU. Chest 1999;115:1363-70. 

15. Brogly N, Devos P, Boussekey N, Georges H, Chiche A, 

Leroy O. Impact of thrombocytopenia on outcome of 

patients admitted to ICU for severe community-acquired 

pneumonia. J Infection 2007;55:136-40. 

16. Prina E, Ferrer M, Ranzani OT. Thrombocytosis is a 

marker of poor outcome in community-acquired 

pneumonia. Chest 2013;143:767-75. 

17. Valente C, Soares M, Rocha E, Cardoso L, Maccariello 

E. The evaluation of sequential platelet counts has 

prognostic value for acute kidney injury patients requiring 

dialysis in the intensive care setting. Clinics 2013;68. 

18. Rahimi-Rad MH, Soltani S, Rabieepour M, Rahimirad S. 

Thrombocytopenia as a marker of outcome in patients 

with acute exacerbation of chronic obstructive pulmonary 

disease. Pneumonol Alergol Pol 2015;83(5):348–51. 

19. Tridente A, Clarke GM, Walden A, et al. Association 

between trends in clinical variables and outcome in 

intensive care patients with faecal peritonitis: analysis of 

the GenOSept cohort. Critical care (London, England) 

2015;19:210. 

20. Francois B, Trimoreau F, Vignon P, Fixe P, Praloran V, 

Gastinne H. Thrombocytopenia in the sepsis syndrome: 

role of hemophagocytosis and macrophage colony-

stimulating factor. Am J Med 1997;103:114-20. 

21. Smyth SS, Mcever RP, Weyrich AS, Morrell CN, 

Hoffman MR, Arepally GM, et al. Platelet functions 

beyond hemostasis. J Thromb Haemost 

2009;7(11):1759–66. 

22. Liu Y, Shaw SK, Ma S, Yang L, Luscinskas FW, Parkos 

CA. Regulation of leukocyte transmigration: cell surface 

interactions and signaling events. J Immunol 2004;172:7-

13. 

23. Singbartl K, Forlow SB, Ley K. Platelet, but not 

endothelial, P-selectin is critical for neutrophil-mediated 

acute postischemic renal failure. FASEB J 

2001;15(13):2337–44. 

24. Akca S, Haji-Michael P, de Mendonca A, Suter P, Levi 

M, Vincent JL. Time course of platelet counts in critically 

ill patients. Crit care Med 2002;30:753-6. 

25. Vincent JL, de Mendonca A, Cantraine F, et al. Use of the 

SOFA score to assess the incidence of organ 

dysfunction/failure in intensive care units: results of a 

multicenter, prospective study. Working group on 

"sepsis-related problems" of the European Society of 

Intensive Care Medicine. Crit care Med 1998;26:1793-

800. 

26. Marshall JC, Cook DJ, Christou NV, Bernard GR, Sprung 

CL, Sibbald WJ. Multiple organ dysfunction score: a 

reliable descriptor of a complex clinical outcome. Crit 

Care Med 1995;23:1638-52. 

27. Knaus WA, Draper EA, Wagner DP, Zimmerman JE. 

APACHE II: a severity of disease classification system. 

Crit care Med 1985;13:818-29. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

23
-0

5-
23

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               6 / 6

http://umj.umsu.ac.ir/article-1-4059-en.html
http://www.tcpdf.org

