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Abstract: Background: Thrombocytopenia can result from various etiologies. The development of thrombocytopenia in critically ill patients 
is associated with increased bleeding and transfusion risk and, hence, higher mortality.

Objective: To determine the frequency of thrombocytopenia and its association with short-term outcomes in patients admitted to the Medical 
ICU of the tertiary care center.

Materials and Methods: A prospective observational study was conducted in the Medical Intensive Care Unit (MICU) at The Indus Hospital, 
Karachi, from March to September 2023. The study obtained the permission from the Ethical Review Board of Indus Hospital (IRB#: IHHN_
IRB_2023_01_022). Each patient was followed with a platelet count on the first, third, fifth, and seventh day. Patients’ outcomes in terms of 
aliveness or death were noted on the first, third, fifth, and seventh days.

Result: The study included 152 patients with a mean age of 42.50 ± 18.11 years. On admission, thrombocytopenia was seen in 42%. The fre-
quency at day 3, day 5, and day 7 was 50%, 56.1%, and 50.4%, respectively. At day 5, a significant association was found between mortality and 
thrombocytopenia, with 68.5% mortalities among thrombocytopenia patients and 31.5% mortality among patients without thrombocytopenia 
(p=0.002).  The association becomes even more obvious by day 7, where thrombocytopenia was found to be strongly linked to mortality, with 
a higher mortality rate of 68% among those with thrombocytopenia than a 31% death rate among those without thrombocytopenia (p<0.001). 

Conclusion: Thrombocytopenia was common in MICU and correlated with short-term mortality. The findings indicate the prognostic role of 
platelet count. To confirm these findings, more multicenter investigations with a bigger sample size and modified analysis are required.
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INTRODUCTION

The platelet count is dynamic, with approximately 150 billion 
platelets produced daily by bone marrow. Under normal circum-
stances, the interplay amongst clotting factors, platelets, and the 
vascular endothelium maintains the integrity of the circulatory 
system [1, 2].

Thrombocytopenia can result from various etiologies. Condi-
tions involving either decreased thrombocyte production (central 
causes that interfere with bone marrow function) or increased 
turnover (peripheral causes, which can be immune- and non-im-
mune causes, such as splenic sequestration) or iatrogenic causes 
(invasive procedures, medications, such as antibiotics, inotro-
pes, and vasopressors, and hemodilution) are the most common 
causes of thrombocytopenia [3-6].

Classification of thrombocytopenia is based on platelet count. 
Mild thrombocytopenia is with a platelet count ranging between 
101×103 and 140×103/µL. Moderate thrombocytopenia is char-
acterized by a platelet count between 51×103/µL and 100×103/
µL, and severe thrombocytopenia is termed when the platelet 
count is 50×103/µL or falls below it. The incidence of severe 

thrombocytopenia in critically sick patients is linked to ele-
vated risk of bleeding and thereby transfusion, in contrast to the 
patients with platelet count >150 × 109/L [7-10].

Multiple studies that are conducted to observe the relationship 
of thrombocytopenia in patients with serious illness show an 
indirect relationship between low platelet counts and morbid-
ity (sepsis, DIC, bleeding, prolonged ICU stay, and ARDS) and 
mortality. Variation in severity of thrombocytopenia may occur 
in septic DIC patients, and severity of the thrombocytopenia and 
mortality are believed to be linked to the magnitude of the drop 
in platelet count [11- 13]. 

In Pakistan, to our best knowledge, the data about the frequency 
of thrombocytopenia in patients of Medical ICUs of different 
tertiary care centers in Pakistan is unavailable. International data 
does not apply to our local population due to differences in base-
line characteristics and living standards. This study aims to be 
the first step towards establishing recent local data in Pakistan 
about the frequency of thrombocytopenia and its association 
with short-term outcomes in patients admitted to a MICU of a 
tertiary care hospital.

MATERIALS AND METHODS

This prospective observational study was carried out among 
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patients who were admitted to the Medical Intensive Care 
Unit (MICU) of The Indus Hospital, Karachi. The hospital is 
among the largest tertiary care facilities in Karachi, Pakistan, 
and the study duration extended from March 2023 to September 
2023. The study was permitted by the Ethical Review Board 
of Indus Hospital (IRB#: IHHN_IRB_2023_01_022). Caregiv-
ers of patients were informed about the study aim, with written 
informed consent taken from them willing to take part in this 
study. All adult patients (15-79 years) admitted to the Medical 
ICU, irrespective of diagnosis, were included in the study. How-
ever, patients with hematological disorders, pregnant women, 
and patients who had undergone chemotherapeutic or radio-
therapy or were admitted with an admitting diagnosis of major 
trauma were excluded. 

The sample size for the present study was determined through an 
online calculator (OpenEpi), for a reported frequency of throm-
bocytopenia in ICU patients of 37.57% with 95% confidence and 
an 8% margin of error. The estimated minimum required sample 
size was 141. But 150 patients were included in the study [14].

Thrombocytopenia was defined as a platelet count of <100,000 
platelets/µL [1]. Patients’ outcomes in terms of alive or dead 
were noted during the 1st day, 3rd day, 5th day, and 7th day. The 
patient was followed with a platelet count on the 1st day, 3rd 
day, 5th day, and 7th day. Platelets were transfused when platelet 
counts were transfused based on hospital protocol and clinical 
guidelines. Data was collected on a pre-designed proforma.

STATISTICAL EVALUATION

Data was entered and analyzed using SPSS version 26. Mean 
(SD)/ Median (IQR) was computed for age and formal years 
of education as appropriate. Quantitative variables are reported 
as mean and standard deviation or median (IQR) based on the 
normality of the data. Normality was assessed by using the Sha-
piro-Wilk test. Qualitative variables were reported as frequency 
and percentage. Associations were estimated using the chi-
square or Fisher-exact test among qualitative data, while quan-
titative data was compared employing an independent sample 
t-test. P-value ≤0.05 was taken as statistically significant. 

RESULT

A total of 152 patients were studied, who had a mean age of 
42.50 ± 18.11 years. Gender proportion was almost equal, with 
50.7% male and 49.3% female proportion.  Patients presented 
with comorbidities of hypertension, diabetes, ischemic heart dis-
ease, and heart failure. Of the 54 patients who received transfu-
sions, 35 (64.8%) received platelet transfusions, either alone or 
in combination, which was strongly associated with thrombocy-
topenia; 27 patients (50%), on the other hand, received PRBCs, 
and 17 patients (31.5%) received fresh frozen plasma (FFP); on 
the other hand, 37% received only one blood product, and 63% 
received combinations of two or more products. Table 1 displays 
socio-demographic and clinical features of study participants.

Table 1. Summary of Patients’ Demographic and Clinical 
Features (n=152).

Variables Groups Frequency Percentage

Age
≤40 years 76 50%
>40 years 76 50%

Gender
Male 77 50.7%

Female 75 49.3%

Comorbidity 

Hypertension 37 24.3%
Diabetes 38 25%

Ischemic Heart 
Disease

18 11.8%

Heart Failure 2 1.3%

Medications 

Vasopressor 46 30.3%
Antibiotics 102 67.1%
Antiviral 98 64.5%

Corticosteroids 33 21.7%

Management 

Intubation 103 67.7%
Need of iono-
tropic support

101 66.4%

Sedation 92 60.5%
Blood Transfu-

sion
54 35.5%

The frequency of thrombocytopenia during ICU stay is depicted 
in Fig. (1). On admission, thrombocytopenia was seen in 42%. 
The frequency rose to 50% at day 3. The cumulative frequency 
was seen in more than half patients at day 5 (56.1%), which was 
then reduced to 50.4% on day 7.

Fig. (1). Frequency of Thrombocytopenia.
Table 2 compares patients’ features between those with and 
without thrombocytopenia. Patients did not differ based on age 
(p=0.182) and gender (p=0.645). Among different comorbid-
ities, the frequency of diabetes was significantly lower who 
developed thrombocytopenia (0.004). Use of vasopressors 
(p<0.001) and antibiotics (p=0.010) was higher among throm-
bocytopenic patients. Need for ionotropic support (p<0.001), 
sedatives (p=0.049), and blood transfusion (p<0.001) was also 
significantly higher among patients with thrombocytopenia at 
Day 7.
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Table 2. Comparison of Patients’ Features with and without Thrombocytopenia at Day 7 (n=152).

Variables Groups
Thrombocytopenia

p-Value
No n (%) Yes n (%)

Age
≤40 years 25 (43.1) 51 (54.26)

0.182¥
>40 years 33 (56.9) 43 (45.74)

Gender 
Male 28 (48.28) 49 (52.13)

0.645¥
Female 30 (51.72) 45 (47.87)

Comorbidity 
Hypertension 19 (32.76) 18 (19.15) 0.058¥

Diabetes 22 (37.93) 16 (17.02) 0.004¥*
Ischemic Heart Disease 8 (13.79) 10 (10.64) 0.559¥

Medications 

Vasopressors 28 (50.91) 74 (79.57) <0.001¥*
Antibiotics 54 (93.1) 94 (100) 0.010α*
Antiviral 11 (20.75) 17 (23.29) 0.736¥

Corticosteroids 33 (56.9) 70 (75.27) 0.062¥

Management 

Intubation 33 (56.9) 70 (75.27) 0.018¥*
Need of Ionotropic Support 41 (70.69) 79 (84.04) <0.001¥*

Sedation 29 (50.88) 63 (67.02) 0.049¥*
Blood Transfusion 10 (17.24) 44 (47.83) <0.001¥*

¥ Chi-Square; α Fischer Exact Test; * Statistically Significant at p<0.05.

ICU stay and overall hospital stay were significantly higher 
among those with thrombocytopenia at Day 7. The need of RRT 
was higher in patients with thrombocytopenia but it did not reach 
to statistical significance (p=0.137) (Table 3).

Table 3. Comparison of RRT and Length of Stay among with 
and without Thrombocytopenia at Day 7 (n=152).

Variables Groups
Thrombocytopenia

p-valueNo  
n(%)

Yes  
n(%)

Need of RRT 
Yes 10 (18.18) 26 (29.21)

0.137¥
No 45 (81.82) 63 (70.79)

MICU Stay 
(days)# - 3 (2-6) 6 (3-7.25) 0.014€*

Hospital Stay 
(days)# - 7.5 (7-12) 8 (7-12.5) 0.742€

#: Non-normal data is presented as median with inter-quartile range, RRT: Re-
nal Replacement Therapy; MICU: Medical intensive Care Unit; ¥ Chi-Square; 
* Statistically Significant at p<0.05.

Among thrombocytopenia patients, the mortality rate at day 1 
was 43.4%, which was not significantly different than those who 
had no thrombocytopenia (56.6%) (p=0.741). At day 3, mor-
tality among thrombocytopenia patients was 46.3%, whereas 
death rate was 43.7% among those who had no thrombocytope-
nia at day 3 (p=0.250). At day 5, a significant association was 
found between mortality and thrombocytopenia, with 68.5% 
mortalities among thrombocytopenia patients and 31.5% mor-
tality among patients without thrombocytopenia (p=0.002).  
The association becomes even more obvious by day 7, where 

thrombocytopenia was found to be linked to mortality, with a 
higher mortality rate of 68% among those with thrombocytope-
nia than a 31% death rate among those without thrombocytope-
nia (p<0.001) (Table 4).

Table 4. Association of Mortality with Thrombocytopenia 
during Hospital Stay.

Thrombocyto-
penia

Mortality
Total p- 

valueYes No
Thrombocytopenia at Day 1 (n=150)

Yes 36(43.4) 27(40.3) 63(42)
0.741

No 47(56.6) 40(59.7) 87(58)
Thrombocytopenia at Day 3 (n=150)

Yes 47(46.3) 31(46.3) 78(50)
0.250

No 36(43.7) 36(53.7) 72(48)
Thrombocytopenia at Day 5 (n=139)

Yes 50(68.5) 28(42.4) 78(56.1)
*0.002

No 23(31.5) 38(57.6) 61(43.9)
Thrombocytopenia at Day 7 (n=127)

Yes 44(68.8) 20(31.7) 64(50.4)
*0.001

No 20(31.3) 43(68.3) 63(49.6)
*Significant at p<0.05.

DISCUSSION

The present study found that thrombocytopenia was seen in 42% 
upon admission to the MICU. The frequency rose to 50% at day 
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3. The cumulative frequency was seen in more than half patients 
at day 5 (56.1%), which was then reduced to 50.4% on day 7. 
These patterns show how platelet abnormalities in critically ill 
patients are dynamic and evolve.

Studies conducted in both international and local settings have 
revealed varying incidence, which may be because of variations 
in patient characteristics, intensive care unit admission require-
ments, and the coexistence of other diseases. A study performed 
by Khurana et al. in India reported that 78% of patients had 
thrombocytopenia on admission, whereas 2% developed it 
during their stay in the ICU [14]. On the other hand, another 
Indian study reported a higher rate of thrombocytopenia, which 
was developed in 81.2% during admission to the ICU but they 
did not demonstrate thrombocytopenia burden day-wise [15]. 
Studies performed in higher-resource settings reported lower 
thrombocytopenia burden [16, 17]. A study by Samsung Medical 
Center, Seoul, Korea, found that 43% of patients had thrombocy-
topenia upon admission, while 37.1% had new-onset thrombocy-
topenia [16]. In A study of the University Hospital Gasthuisberg, 
Belgium, 41.3% of patients had thrombocytopenia, longer ICU 
stay (8 [4-16] days vs. 5 [2-9] days) and higher ICU mortality 
(33.8% vs18%) and higher bleeding events (21.4% in those who 
had platelet count above >100 × 109 to 52.6% in those who had 
less than 100×10 9 as compared to 8% in those patients who had 
normal platelets counts daily [17]. 

In the present study, at day 5, a significant association was found 
between mortality and thrombocytopenia, with 68.5% mortal-
ities among thrombocytopenia patients and 31.5% mortality 
among patients without thrombocytopenia.  The association 
becomes even more noticeable by day 7, where thrombocyto-
penia was found to be linked to mortality (68.8% of those with 
thrombocytopenia, 31.3% compared to those without thrombo-
cytopenia). A blunted or absent rise in platelet count in critically 
ill patients is associated with increased mortality [18]. Despite 
the significance of these relationships, we must consider how 
they affect actual treatment. We shouldn't make snap judgments 
without considering the whole picture just because someone has 
a low platelet count. This covers issues such as erratic blood 
pressure, malfunctioning organs, or pre-existing medical condi-
tions. Even if a modest p-value may indicate a strong correlation, 
we must consider the magnitude of the effect and whether it 
affects how we treat patients. For instance, a slight variation in 
platelet counts between groups may be substantial, yet it may not 
have a meaningful impact on patient outcomes or our approach 
to their care.

International research shows that low platelet counts can predict 
outcomes. According to a study conducted in many French hos-
pitals, a 30% or greater decline in platelet counts alone was asso-
ciated with an increased risk of death [14]. This demonstrates 
that tracking platelet levels over time is preferable to focusing 
just on one-time readings. Accordingly, Kongmee I and asso-
ciates demonstrated that patients with lower platelet counts at 
admission had a reduced chance of surviving [19]. According to 
a study from the University of Erlangen-Nuremberg in Germany, 

31% of patients who had low platelet counts also passed away. 
46.4% of patients in critical care had low platelet counts at some 
point, according to Canadian data, and 23.8% had thrombocyto-
penia at the time of ICU admission [20]. 

Although thrombocytopenia may be another indicator of the 
disease's severity, the study's findings also imply that it may 
be a sign of potential ongoing systemic deterioration, though 
it should be noted that this could provide insight into the entire 
clinical picture [21]. A persistently low platelet count and the 
duration of thrombocytopenia in such critical patients of the ICU 
are crucial for prognosis [22-25]. Rarely seen in the regional 
literature, our study provides a day-by-day profile of the devel-
opment of thrombocytopenia and its effects on outcomes. Cli-
nicians may have a better understanding of specific degradation 
periods or possible windows for observation or intervention 
thanks to this temporal mapping.

LIMITATIONS

This research has limitations. The study was conducted in an 
urban context at a single tertiary care facility, which restricts the 
findings' applicability in other healthcare environments. This 
study simply assesses the burden of thrombocytopenia but does 
not focused on determining its severity. Because of the small 
sample size, our statistical power might have been impacted, 
especially when comparing subgroups. To prevent overfitting, 
we deliberately avoided developing a multi-variable approach 
based on data and event frequency and instead concentrated on 
univariate comparisons to illustrate the change in platelets over 
time, even though our study permitted prospective determination 
of platelet trends and outcomes over the first seven days of ICU 
admission. Confounding factors might not have been properly 
taken into account, even though an exploratory study using this 
methodology to show temporal trends was sufficient. To separate 
independent relationships with mortality and thrombocytopenia 
burden each day, multi-variable modeling techniques might be 
more appropriate for future studies with a bigger, multi-center 
cohort. 

CONCLUSION

Thrombocytopenia was common in MICU and correlated with 
short-term mortality. The findings indicate the prognostic role 
of platelet count. To confirm these findings, more multicenter 
investigations with a bigger sample size and modified analysis 
are required.
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