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ABSTRACT

Background: Thrombocytopenia is a clinical manifestation of coronavirus
disease 2019 (COVID-19), potentially leading to bleeding and affecting disease
prognosis. This study aimed to compare the prevalence of thrombocytopenia in
deceased and recovered COVID-19 patients admitted to the Intensive Care Unit
(ICU) of Imam Khomeini Hospital, Ardabil.

Methods: This cross-sectional study was conducted on 458 patients with
confirmed COVID-19 admitted to the ICU of Imam Khomeini Hospital from
April to September 2021. After applying exclusion criteria, 403 patients (136
recovered and 267 deceased) were analyzed. Demographic, clinical, and
laboratory data, including thrombocytopenia severity, were extracted from
medical records and analyzed using statistical tests (e.g., Chi-square and logistic
regression).

Results: Thrombocytopenia was observed in 18.4% (25 of 136 patients) of
recovered patients and 76% (203 of 267 patients) of deceased patients. The mean
age of patients with thrombocytopenia was significantly higher in the deceased
group (70.27+£13.62 years) compared to the recovered group (61.20£15 years)
(»=0.001). Heart failure was significantly associated with thrombocytopenia
(»=0.038). Patients treated with remdesivir showed higher thrombocytopenia
prevalence in the recovered (84%) and deceased (65.2%) groups, but this was
not statistically significant.

Conclusion: Older age and heart failure were associated with increased
thrombocytopenia in deceased COVID-19 patients. Severe thrombocytopenia

was linked to a higher mortality risk.
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Extended Abstract

Background:  Coronavirus  disease 2019
(COVID-19), caused by the SARS-CoV-2
virus, continues to pose a global challenge to
healthcare systems, particularly due to its
unpredictable course and associated multi-
organ complications. Among the various
clinical and laboratory abnormalities observed
in COVID-19, hematological disorders,
especially thrombocytopenia, have emerged as
significant markers of disease severity and
prognosis. Thrombocytopenia, defined as a
platelet count below 150,000/uL, may result
from immune-mediated platelet destruction,
bone marrow suppression, endothelial injury, or
drug-induced mechanisms, particularly in
critically ill patients. Previous research has
shown that thrombocytopenia is associated with
increased morbidity and mortality in COVID-
19, particularly among elderly individuals and
those with underlying conditions such as heart
failure. However, data from resource-limited
settings, such as Ardabil province in Iran,
remain limited. In such settings, identifying
early prognostic markers is crucial for effective
triage and management, especially in Intensive
Care Units (ICUs) where access to advanced
therapies may be constrained. Monitoring
platelet levels may serve as a cost-effective,
accessible, and clinically meaningful tool for
predicting adverse outcomes. In addition,
understanding the relationship  between
thrombocytopenia and demographic or clinical
variables such as age, gender, comorbidities,
and antiviral treatments (e.g., remdesivir) may
help optimize patient management strategies.
The present study was therefore designed to
compare the prevalence and severity of
thrombocytopenia in deceased and recovered
COVID-19 patients admitted to the ICU of
Imam Khomeini Hospital in Ardabil and to
examine its association with clinical outcomes
and risk factors.

Methods: This cross-sectional study analyzed
medical records of 458 adult patients with PCR-
confirmed COVID-19 admitted to the ICU of
Imam Khomeini Hospital in Ardabil between
April and September 2021. After excluding 55
patients due to incomplete data, pre-existing
hematological disorders, or use of platelet-
reducing medications before admission, a total

of 403 patients were included in the final
analysis (136 recovered and 267 deceased).
Data  collected included  demographic
characteristics (age, gender), comorbidities
(heart failure, diabetes), use of antiviral therapy
(remdesivir), and platelet counts at the time of
admission  and  discharge or  death.
Thrombocytopenia was categorized into three
levels: mild (100,000—150,000/uL), moderate
(50,000-99,999/uL), and severe (<50,000/uL).
Statistical analyses were conducted using SPSS
version 26. Chi-square tests were used to
compare categorical variables, independent t-
tests to compare means, and logistic regression
was employed to assess the association between
thrombocytopenia and clinical outcomes. A
p<0.05 was considered statistically significant.

Results: Among the 403 patients analyzed,
thrombocytopenia was observed in 18.4% of
the recovered group (25 of 136) and 76% of the
deceased group (203 of 267), representing a
statistically significant difference (p=0.001).
The odds ratio for death in patients with
thrombocytopenia was 6.3 (95% CI: 3.8-10.4),
indicating a strong correlation between
thrombocytopenia and mortality. The mean age
of thrombocytopenic patients in the deceased
group was significantly higher (70.27+13.62
years) compared to the recovered group
(61.20%15 years; p=0.001). In patients without
thrombocytopenia, those who died were also
significantly older than those who recovered
(65.78+14.55 vs. 53.19+14.65 years; p=0.003).
Gender did not significantly influence the
prevalence of thrombocytopenia in either group
(p=0.126). Heart failure was significantly
associated with thrombocytopenia (p=0.038).
Among thrombocytopenic patients in the
deceased group, 18% had a history of heart
failure compared to 2.9% in the recovered
group. Diabetes, however, was not significantly
associated with thrombocytopenia (p=0.214).
The severity of thrombocytopenia was also
significantly correlated with patient outcomes.
Severe thrombocytopenia (<50,000/uL) was
observed exclusively among deceased patients
(16.1%), while none of the recovered patients
presented with severe thrombocytopenia.
Moderate thrombocytopenia occurred in 23.2%
of deceased and only 1.5% of recovered
patients, while mild thrombocytopenia was
observed in 27.3% of deceased and 16.9% of
recovered patients (p=0.001). Remdesivir use
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was recorded in both groups, with 84% of
thrombocytopenic  recovered patients and
65.2% of thrombocytopenic deceased patients
having received the drug. Although the data
suggested a trend toward higher
thrombocytopenia in remdesivir-treated
patients, this association did not reach statistical
significance (p=0.087), possibly due to
confounding factors such as disease severity or
limited sample size.

Conclusion: This study highlights
thrombocytopenia as a strong and independent
predictor of mortality in critically ill COVID-19
patients. The high  prevalence of
thrombocytopenia among deceased patients,
particularly in older individuals and those with
heart failure, suggests that platelet count may
serve as a valuable prognostic biomarker. The
severity of thrombocytopenia, rather than its
mere presence, appears to be particularly
important, as severe thrombocytopenia was
exclusively observed in deceased patients. The
observed association between
thrombocytopenia and advanced age aligns with
existing literature, suggesting that aging is
associated with impaired hematopoietic
function and immune dysregulation, increasing
susceptibility to hematologic complications in
severe infections. The link between heart failure

and thrombocytopenia may reflect chronic
systemic inflammation, impaired perfusion, or
medication-related effects in this subgroup.
Although remdesivir using was associated with
a non-significant trend toward increased
thrombocytopenia, more research is required to
confirm or refute any causal relationship. Other
potential  contributing  factors—such  as
corticosteroid use, heparin-induced
thrombocytopenia, and cytokine levels—were
not explored in this study and could influence
outcomes. Thrombocytopenia was significantly
more prevalent and severe among deceased
COVID-19 patients admitted to the ICU
compared to recovered individuals. Advanced
age and heart failure were associated with a
higher likelihood of thrombocytopenia and
worse clinical outcomes. Severe
thrombocytopenia was found to be an
especially strong predictor of mortality,
emphasizing the importance of platelet count
monitoring in critically ill patients. These
findings highlight the prognostic value of
thrombocytopenia in COVID-19 management
and suggest that routine platelet surveillance
may contribute to better risk stratification in
ICU settings, particularly in resource-limited
regions.
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