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Abstract: Thrombocytopenia is a common hematological abnormality in sepsis and may serve as a predictor of adverse outcomes. Objective: This
study aimed to determine the frequency of thrombocytopenia in septic patients and assess its association with ICU mortality. Methods: This cross-
sectional study was conducted at the Department of Medicine, PAEC General Hospital, Islamabad from October 2024 till March 2025. A total of 90
septic patients admitted to the ICU were enrolled using a non-probability consecutive sampling technique. Platelet counts were recorded on admission
and on day 7. Thrombocytopenia was defined as a platelet count <150,000/pL. Mortality during the ICU stay was recorded. Results: The mean age
of patients was 54.3 + 12.7 years, with 55.6% males. Thrombocytopenia was present in 36 patients (40%). Overall ICU mortality was 31.1%, with a
significantly higher mortality rate in thrombocytopenic patients (47.2%) compared to non-thrombocytopenic patients (20.4%) (p =0.007). A downward
trend in platelet count from admission to day 7 was observed. Stratified analysis showed significantly higher mortality in patients aged >60 years (p =
0.041), while diabetes mellitus and chronic hepatitis C did not significantly affect mortality. Conclusion: It is concluded that thrombocytopenia is
significantly associated with increased ICU mortality in septic patients and may serve as a reliable prognostic marker. Monitoring platelet trends

during ICU stay can assist in early identification of high-risk patients and guide clinical management.
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Introduction

Sepsis is a life-threatening organ dysfunction that is caused by a
dysregulated host response to infection (1). Sepsis and septic shocks are
major medical problems that affect millions of people worldwide each
year, with one-third to one-sixth of them dying from sepsis (2).
Researchers have understood sepsis as a complex interplay of cytokine
storm, systemic inflammation, endothelial dysfunction, capillary leakage,
and pathological hemostasis (2, 3). Microvascular thrombosis,
microvascular occlusion, and hypoperfusion are the main causes of organ
dysfunction during sepsis (3). In overwhelming sepsis, platelets
contribute to activating the procoagulant cascade and subsequent
complications associated with microvascular thrombosis and subsequent
organ dysfunction (4). Thrombocytopenia is commonly seen in critically
ill patients admitted to the intensive care unit (ICU). The main cause of
thrombocytopenia in ICU setting is sepsis and septic shock (5). Several
mechanisms are included like endothelial sequestration, destruction of the
platelets, immune mediated destruction, bone marrow suppression and
hemophagocytosis. Thrombocytopenia is a part of an early inflammatory
response of the body to infection and as the response becomes severe
thrombocytopenia worsens leading to DIC (6). Thrombocytopenia has
been shown to be associated with longer ICU stays, a higher incidence of
bleeding events, greater transfusion requirements, and higher mortality
(7). In a study, 59.9% of patients had thrombocytopenia and overall ICU
mortality was 64.5% in patients with sepsis (8). In another study, 36.8%
of patients had thrombocytopenia and overall ICU mortality was 52.7%
in patients with sepsis having thrombocytopenia (9).

Morbidity and mortality rates have been more striking in patients who
develops thrombocytopenia after ICU admission compared to patients
whose platelet count is normalized or remains stable within the first week
of ICU stay. The prognosis has been found worse in patients whose
thrombocytopenia worsened or not resolved beyond the first four to seven
days of ICU admission. The rationale of this study is to determine the
frequency of thrombocytopenia and ICU mortality in patients having

thrombocytopenia with sepsis.  This will help the intensive care
physicians to counsel the patient’s attendants and family in a better way
about the disease course of sepsis. The measurement of the platelet count
is a daily routine laboratory investigation done in the ICU and would
prove to be a marker of predicting the course and outcome of illness in
critical patients with sepsis.

Methodology

This cross-sectional study was conducted at the Department of Medicine,
PAEC General Hospital, Islamabad from October 2024 till March 2025.
Data collection was carried out using a non-probability consecutive
sampling technique. The sample size was calculated using the WHO
sample size calculator, yielding a minimum required sample of 90
patients. This calculation was based on a 95% confidence level, a 10%
margin of error, and an anticipated frequency of thrombocytopenia of
36.8%.

The study population included patients aged between 20 and 70 years, of
either gender, who were admitted to the Intensive Care Unit (ICU) with a
diagnosis of sepsis, as defined in the operational criteria. Several
exclusion criteria were applied to eliminate confounding factors. Patients
were excluded if there was clinical suspicion of thrombocytopenia due to
medications such as heparin or quinine, if they were pregnant, or if they
had received chemotherapy or radiotherapy within the past 30 days.
Additional exclusions included patients with suspected hematological
disorders such as leukemia, thrombotic thrombocytopenic purpura, or
hypersplenism, as well as those who had received massive blood
transfusions exceeding 10 units per day.

After approval from ethical review committee, total 90 presenting to the
Department of Medicine, PAEC General Hospital, Islamabad, fulfilling
the inclusion were selected. Informed consent was obtained from all
patients’ attendants. Age, gender, and duration of symptoms were noted.
A venous blood sample for platelet measurement was taken on admission
and again after 7 days. The platelet count was measured, and
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thrombocytopenia (present/absent) was recorded. The enrolled patients
were followed over a period of up to seven days, and the outcome in terms
of mortality was documented. All data were recorded on a specially
designed Performa .

Statistical analysis was performed using Statistical Package for the Social
Sciences (SPSS) software version 25.0. The Shapiro-Wilk test was used
to check the normality of the data. Mean and standard deviation (SD) or
median (interquartile range, IQR) were presented for age, duration of
symptoms, and platelet counts on admission and after 7 days. Frequencies
and percentages were calculated for gender, chronic hepatitis C (yes/no),
diabetes mellitus (yes/no), thrombocytopenia (present/absent), and
mortality (yes/no). Comparison of ICU mortality between both groups
was done using the chi-square test, and a p-value < 0.05 was considered
significant. Stratification was carried out for age, gender, duration of
symptoms, chronic hepatitis C, diabetes mellitus, and baseline platelet
count. Post-stratification analysis was performed using the chi-square
test, with a p-value < 0.05 considered significant.

Results

Data were collected from 90 patients, with a mean age of 54.3 + 12.7
years. The cohort comprised 50 males (55.6%) and 40 females (44.4%).
The median duration of symptoms prior to ICU admission was 5 days
(IQR: 3-7). The mean platelet count on admission was 138,000 *
52,000/uL, which declined to 122,000 + 48,000/uL by day 7.
Thrombocytopenia was observed in 36 patients (40.0%), and the overall
ICU mortality rate was 31.1% (28 patients).

Table 1: Demographic and Baseline Clinical Characteristics of Study
Population (n = 90)

Characteristic Value
Total Patients 90

Mean Age (years) 54.3+12.7
Gender — Male 50 (55.6%)

Gender — Female 40 (44.4%)

Median Duration of Symptoms (days) 5 (IQR: 3-7)
Mean Platelet Count at Admission (/L) 138,000 + 52,000
Mean Platelet Count at Day 7 (/pL) 122,000 + 48,000
Patients with Thrombocytopenia (n, %) 36 (40.0%)

ICU Mortality (n, %) 28 (31.1%)

Among the 90 patients enrolled, the overall ICU mortality rate was 31.1%,
with 28 deaths recorded. The mortality rate in the thrombocytopenic
group was 47.2%, with 17 out of 36 patients dying, compared to 20.4%
in the non-thrombocytopenic group, where 11 out of 54 patients died. The
difference in mortality between the two groups was statistically
significant, with a p-value of 0.007 based on the Chi-square test.

Table 2: ICU Mortality in Relation to Thrombocytopenia

Group Total Deaths = Mortality
Patients Rate (%)
Overall 90 28 31.1%
Thrombocytopenic 36 17 47.2%
Non-Thrombocytopenic 54 11 20.4%
p-value (Chi-square test) 0.007

Stratified analysis showed that patients aged 60 years and above had a
higher mortality rate (42.8%) compared to those under 60 years (24.2%),
with a statistically significant p-value of 0.041. Patients with diabetes
mellitus exhibited a higher mortality rate (38.2%) than those without
diabetes (26.3%), though this difference was not statistically significant
(p = 0.189). Similarly, mortality in patients with chronic hepatitis C was
35.7%, slightly higher than the 29.5% observed in patients without
hepatitis C, but the difference was not statistically significant (p = 0.562).

Table 3: Stratified Mortality Analysis

Stratification Category Mortality Rate p-value
(%)

Age >60 years vs <60 years 42.8% vs 24.2% 0.041

Diabetes Mellitus (Yes vs No) 38.2% vs 26.3% 0.189

Chronic Hepatitis C (Yes vs No) 35.7% vs 29.5% 0.562

At admission, 60% of patients had platelet counts of 150,000/L or more,
which decreased to 50% by day 7. The proportion of patients with platelet
counts below 50,000/uL increased from 5.6% at admission to 8.9% on
day 7. Similarly, those in the 50,000-99,999/uL and 100,000-149,999/uL
ranges also showed slight increases over the same period, indicating a
general decline in platelet levels among many patients during the course
of their ICU stay.

Table 5: Platelet Trend from Admission to Day 7
Platelet Range Admission (n, %)
<50,000 5 (5.6%)
50,000-99,999 12 (13.3%)
100,000-149,999 19 (21.1%)
>150,000 54 (60.0%)

Day 7 (n, %)
8 (8.9%)

15 (16.7%)
22 (24.4%)
45 (50.0%)

Discussion

This study evaluated the frequency of thrombocytopenia and its
association with ICU mortality among patients with sepsis. About forty
percent of patients displayed thrombocytopenia in accordance with
previous studies that documented ICU septic patient rates ranging from
thirty to fifty percent. A significant relation emerged between
thrombocytopenia and ICU mortality because patients with this condition
experienced a 47.2% death rate versus 20.4% for those without
thrombocytopenia (p-value 0.007 was statistically significant) (10). The
research data reveals thrombocytopenia functions as an important
indicator for ICU patient prognosis among patients with sepsis. Platelet
counts taken upon hospital admission proved to be an essential prognostic
marker for sepsis patients according to Yadav et al. (2025) because
patients with lower counts showed increased adverse events.
Thrombocytopenia was discovered by Li et al. (2025) to strongly
associate with mortality especially among septic patients with
hyperferritinemia who displayed enhanced risk through the additive
impact of hematologic dysfunction. The research conducted by Kumar
(2025) showed platelet numbers directly influence sepsis severity among
ICU patients which confirms that declining platelet patterns lead to
deteriorating outcomes (11). The decline in platelet counts from the time
of hospital admission until day 7 proves significant when platelets fall
below 100,000/puL because severe illness progression or continuing
inflammation or sepsis-triggered disseminated intravascular coagulation
might be the cause. Clinical evidence shows declining platelet levels in
ICU patients necessitates periodical blood cell analysis for sepsis clinical
management protocols (12). Survivors from the cohort demonstrated
better outcomes than elderly patients who were sixty years or older. The
presence of diabetes mellitus and chronic hepatitis C was higher in non-
survivor patients yet statistical significance failed to manifest during this
study (13). The research results might be influenced by several
unaccounted confounding variables along with the restricted sample size
(14). This study confirms previous research showing that
thrombocytopenia stands as a poor prognostic indicator in sepsis cases.
Helming platelets functions significantly beyond typical clot formation
because they manage inflammatory response and sustain proper
endothelial health. The decrease in platelet numbers shows
simultaneously how severe an infection is while also demonstrating the
intensity of interactions between infection and host (15). This research
has two limitations because it examines platelets directly and contains a
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defined study population but it also faces some limiting factors. The study
conducted its research at a single institution with fewer than 120 patients
which reduces the potential for widespread application of its results to
other medical facilities. Other causes of thrombocytopenia including
unknown hematologic conditions and medication effects may have
affected the outcomes despite exclusion criteria being applied.

Conclusion

It is concluded that thrombocytopenia is a frequent hematological
abnormality in patients with sepsis admitted to the ICU and is
significantly associated with increased ICU mortality. Patients with lower
platelet counts, particularly those with counts below 100,000/pL,
exhibited a markedly higher risk of death during their ICU stay. This
study reinforces the role of thrombocytopenia as a useful prognostic
indicator in sepsis and highlights the importance of regular platelet
monitoring to aid in early risk stratification and management decisions.
While other factors such as age also influenced outcomes, comorbid
conditions like diabetes and chronic hepatitis C showed no statistically
significant association with mortality in this cohort.

Declarations

Data Availability statement

All data generated or analysed during the study are included in the
manuscript.

Ethics approval and consent to participate

Approved by the department concerned. (IRBEC-PACE-0525-24)
Consent for publication

Approved

Funding

Not applicable

Conflict of interest

The authors declared the absence of a conflict of interest.

Author Contribution

HA (Resident)

Review of Literature, Data entry, Data analysis, and drafting article.
Manuscript drafting, Study Design,

AB (HOD)

Study Design, manuscript review, critical input.

Conception of Study,

KM (Lecture)

Development of Research Methodology Design

All authors reviewed the results and approved the final version of the
manuscript. They are also accountable for the integrity of the study.

References

1. Chang JC. Sepsis and septic shock: endothelial molecular
pathogenesis associated with vascular microthrombotic disease. Thromb
J. 2019; 17:10.

2. Gyawali B, Ramakrishna K, Dhamoon AS. Sepsis: the
evolution in definition, pathophysiology, and management. SAGE Open
Med. 2019; 7:2050312119835043.

3. Zhu Y, Zhang R, Ye X, Liu H, Wei J. SAPS Il is superior to
SOFA for predicting 28-day mortality in sepsis patients based on sepsis-
3.0 criteria. Int J Infect Dis. 2021; 114:135-41.

4, Assinger A, Schrottmaier WC, Salzmann M, Rayes J. Platelets
in sepsis: an update on experimental models and clinical data. Front
Immunol. 2019; 10:1687.

5. Fleischmann-Struzek C, Mellhammar L, Rose N, Cassini A,
Rudd KE, Schlattmann P, et al. Incidence and mortality of hospital- and

ICU-treated sepsis: results from an updated and expanded systematic
review and meta-analysis. Intensive Care Med. 2020;46:1552-62.

6. Yang X, Yang Q, Wang Y, Wu Y, Xu J, Yu Y, et al
Thrombocytopenia and its association with mortality in patients with
COVID-19. J Thromb Haemost. 2020;18:1469—72

7. Wang D, Wang S, Wu H, Gao J, Huang K, Xu D and Ru H.
Association between platelet levels and 28-day mortality in patients with
sepsis: a retrospective analysis of a large clinical database MIMIC-IV.
Front Med. 2022;9:833996.

8. Batool A, Tanveer A, Memon MI, Nazar CMJ, Tahir H.
Frequency of ICU mortality and thrombocytopenia in patients with sepsis.
J Prev Epidemiol. 2016;1(2):e14.

9. Bayraktar YS, A¢ikgdz A, Eyiol H, Bayram HH, Kara I, Duman
A, The Incidence of thrombocytopenia and its association with mortality
in patients with sepsis followed in intensive care unit. Eurasian J Emerg
Med. 2023;22(1): 24-7.

10. Yadav, S., Chaitany, B. S. B., & Meena, L. P. (2025). Study to
evaluate the role of platelet count and platelet indices as predictors of
outcome in patients with sepsis at a tertiary care hospital. Journal of
Clinical and Critical Practice. Retrieved from
https://jccpractice.com/article/study-to-evaluate-the-role-of-platelet-
count-and-platelet-indices-as-predictors-of-outcome-in-patients-with-
sepsis-at-a-tertiary-care-hospital-437/

11. Li, D, Li, X., Wen, B, Li, B.,, & Wang, Y. (2025).
Hyperferritinemia is associated with thrombocytopenia and increased
mortality risk in adult sepsis patients: A retrospective study of two
observational cohorts. Clinical and Applied Thrombosis/Hemostasis.
https://doi.org/10.1177/10760296251321314

12. Kumar, A. (2025). Role of hematological and histopathological
parameters in the diagnosis and prognosis of sepsis in critical care units.
International Journal of Life Sciences and Pharma Research, 9(1), 153—

159. Retrieved from
http://www.ijlbpr.com/uploadfiles/34vol9issuelppl53-
159.20250203094705.pdf

13. Arshad, R. G., Toori, K. U., & Rahim, J. (2025). Differential

profiles of intensive care unit multidrug-resistant patients: Influence of
prior antibiotic therapy on clinical features. Pakistan Journal of Medical

Sciences. Retrieved from
https://pmc.ncbi.nim.nih.gov/articless/PMC11911743/
14. Wang, K., Lu, D., & Wang, F. (2024). Subphenotypes of

platelet count trajectories in sepsis from multi-center ICU data. Scientific
Reports, 14, Article 71186. https://www.nature.com/articles/s41598-024-
71186-9

15. Rashidi, A., & Yerneni, H. (2025). Are we entering a new era
in treatment of thrombotic microangiopathy? Kidney News, 17(4), 20.
https://www.kidneynews.org/downloadpdf/view/journals/kidney-
news/17/4/article-p20_10.pdf

Open Access This article is licensed under a Creative Commons Attribution 4.0
International License, http://creativecommons.org/licen ses/by/4.0/. © The
Author(s) 2025

167


https://jccpractice.com/article/study-to-evaluate-the-role-of-platelet-count-and-platelet-indices-as-predictors-of-outcome-in-patients-with-sepsis-at-a-tertiary-care-hospital-437/
https://jccpractice.com/article/study-to-evaluate-the-role-of-platelet-count-and-platelet-indices-as-predictors-of-outcome-in-patients-with-sepsis-at-a-tertiary-care-hospital-437/
https://jccpractice.com/article/study-to-evaluate-the-role-of-platelet-count-and-platelet-indices-as-predictors-of-outcome-in-patients-with-sepsis-at-a-tertiary-care-hospital-437/
http://www.ijlbpr.com/uploadfiles/34vol9issue1pp153-159.20250203094705.pdf
http://www.ijlbpr.com/uploadfiles/34vol9issue1pp153-159.20250203094705.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC11911743/
https://www.nature.com/articles/s41598-024-71186-9
https://www.nature.com/articles/s41598-024-71186-9
https://www.kidneynews.org/downloadpdf/view/journals/kidney-news/17/4/article-p20_10.pdf
https://www.kidneynews.org/downloadpdf/view/journals/kidney-news/17/4/article-p20_10.pdf
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

