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SUMMARY
OBJECTIVE: Coronavirus disease 2019 (COVID-19) is a novel infectious viral disease that can be associated with changes in platelet 

counts. Thrombocytopenia is a risk factor for increased mortality and morbidity among these patients. In this study, we aimed to measure 

the platelet count of COVID-19 patients and find the association with morbidity and mortality after following up. 

METHODS: This study was conducted on 1,320 confirmed COVID-19 patients who were admitted to the Ayatollah Taleghani and 

Shohada Tajrish Hospital in Tehran, Iran. The diagnosis of COVID-19 was confirmed by standard protocols. The data on the platelet 

profile were retrospectively extracted from patients’ electronic medical records consisted of platelet counts on admission, the next 7 days 

during the hospital stay, and on discharge. Patients were categorized into two groups, namely, “non-severe presentation” and “severe 

presentation” based on clinical signs. 

RESULTS: There was no significant difference in platelet counts and thrombocytopenia between severe and non-severe, survivors and non-

survivors, and severe survivors and severe non-survivors groups at the time of admission to the hospital. After 7 days, a trend toward an 

increase in platelet counts was seen in non-severe patients, survivors, and severe compared with severe patients, non-survivors, and 

severe non-survivors, respectively. 

CONCLUSIONS: Thrombocytopenia and thrombotic complications in COVID-19 patients are common and lead to a higher mortality rate.
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) started with an outbreak 
in Wuhan, China, in December 2019 and rapidly evolved into a 
global pandemic within a few months, resulting in 15,099,548 
confirmed cases and 619,605 deaths worldwide till date1, and 

the numbers are growing promptly. Although the mortality 
rates are low compared to other diseases caused by the coro-
navirus family, the fatality rate of 10% in severe acute respira-
tory syndrome (SARS) and 37% in the Middle East respiratory 
syndrome (MERS) due to the alarming rates of transmission, 
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the pandemic is causing a huge burden on countries’ resources 
and economy2. The rising mortality and morbidity rates are 
worrisome particularly in resource-restricted countries with 
health care systems already facing shortages3. 

COVID-19 was primarily regarded as respiratory disease, 
but the emerging data revealed that it should rather be recog-
nized as a systemic illness, involving not only the respiratory 
system but also multiple organs such as the cardiovascular, 
neurological, gastrointestinal, hematopoietic, and immune sys-
tem4-6. Numerous studies have focused on hematological and 
hemostatic abnormalities — common and significant among 
severe cases — in COVID-19, highlighting their capacity to 
predict disease progression and prognosis7-9. Among the hema-
tological findings, lymphopenia, neutrophilia, thrombocyto-
penia, leukocytosis, and/or leukopenia have been observed10-12; 
of those, the platelet count is an available and affordable factor 
with evident association with COVID-19 severity and pos-
sibly mortality13,14. Considering the lack of effective therapy 
and the heavy burden on the health care system, having con-
venient tools for predicting the prognosis can play a vital role. 
Thrombocytopenia was previously identified and used as a 
major prognostic factor in SARS with fair accuracy15,16. It can 
be effectively used in COVID-19 likewise, but to measure the 
extent, further investigations are in demand and according to 
the rapidly evolving situation, soon. In this study, we described 
the epidemiology of thrombocytopenia and platelet profile 
alterations in a relatively large population of 1,019 confirmed 
COVID-19 patients and explored the possible link to morbid-
ity and mortality among them.

METHODS

Participants and procedures
A total of 1,320 confirmed COVID-19 patients who were admit-
ted to the Ayatollah Taleghani and Shohada Tajrish Hospital 
in Tehran, Iran, was recruited in a retrospective double-center 
study from February 20 to May 20, 2020. The diagnosis of 
COVID-19 was confirmed by: 

1.	 Polymerase chain reaction (PCR) analysis; and 
2.	 Chest computed tomography (CT) inspection. SARS 

coronavirus 2 (SARS-CoV-2)-contaminated swab spec-
imens from the upper respiratory tract were obtained, 
maintained in a virus-transport medium, and detected by 
real-time reverse transcriptase PCR (RT-PCR) analysis. 

The amplification arrangements were as followed: 50°C 
for 15 min, 95°C for 3 min, 45 cycles of 95°C for 15 s, and 
60°C for 30 s. CT scan was requested for all admitted patients 

with common COVID-19 signs and symptoms such as fever, 
cough, dyspnea, pleuritic chest pain, decreased O2 saturation, 
and also abnormal lung auscultation and evaluated by an adap-
tive radiologist with precise consideration of all imaging fea-
tures including pure consolidation, pure ground-glass opacity 
(GGO), mixed GGO and consolidation, reversed halo, intral-
esional traction bronchiectasis, crazy-paving, intralesional vas-
cular enlargement, linear opacities, pleural effusion, and peri-
cardial effusion. The affected lung lobes were counted, and 
lesions were categorized as peripheral or central based on lesion 
location. A thin-section CT involvement was calculated based 
on the extent of lung involvement. This study was approved 
by the Ethics Committee of the Shahid Beheshti University 
of Medical Sciences. 

Vital signs of all patients, including blood pressure, respira-
tory rate, heart rate, and temperature on admission, were mea-
sured and demographic baseline information were recorded. 
The data on the platelet profile were retrospectively extracted 
from patients’ electronic medical records of the Ayatollah 
Taleghani and Shohada Tajrish Hospital. The profile for each 
patient consisted of platelet counts on admission, the next 7 
days during the hospital stay, and on discharge. For this mat-
ter, 301 patients with an incomplete laboratory profile were 
excluded from this study, and the participants’ count with com-
plete baseline and laboratory information dropped to 1,019 
cases. Thrombocytopenia was defined as the platelet count 
under 150,000 platelets per microliter of blood.

Patients were categorized into two groups, namely, “non-se-
vere presentation” and “severe presentation.” They were defined 
as severe if admitted to ICU or died during the course of dis-
ease progression or had severe hypoxia (O2 saturation≤85%) 
on admission or had respiratory rate≥30 on admission and 
non-severe otherwise. The severe group was also divided into 
two subgroups of severe survivors and non-survivors.

Statistical analysis
The continuous variables were examined to determine the 
normality of the distribution using histograms, measures 
of skewness and kurtosis, and Kolmogorov-Smirnov test. 
The normally distributed variables were described as the 
means±standard deviation (SD), and the skewed distrib-
uted variables were expressed as the median and interquartile 
range (25–75%). Categorical variables were summarized as 
frequencies (percentage). The normally distributed continu-
ous variables were compared between non-severe and severe 
groups using the two independent sample t-test and non-nor-
mally distributed variables with the Mann-Whitney U test. 
The comparisons of categorical variables between groups 
were conducted using the chi-square test of independence. 
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All tests were two-sided, and a p<0.05 was considered to 
indicate a statistically significant difference. All the statis-
tical analyses were performed using the IBM SPSS version 
24.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Baseline characteristics of  
patients with COVID-19

A total of 1,320 patients with confirmed COVID-19 diagnosis 
was enrolled in this study. Patients were categorized into two 
groups, namely, “non-severe presentation” and “severe presen-
tation” accounting for 74.16 and 25.75% of total patients. 
Of note, 13.9% of patients died during the study while most 
of them (85.98%) survived, and 60.9% of all patients were 
males with similar distribution in both non-severe and severe 
groups (61.69 and 57.9%). The similar distribution in both 
groups was also true for the female sex (38.1% non-severe and 
42.1% severe groups). Most non-severe participants were at the 
younger end of the age spectrum, and controversially, most par-
ticipants in the severe group were older. Notably, 52.8% of all 
patients were 50 years old and higher, and while this applied 
to a significant count of 79.4% of the severe group in this 
age range, this highlights the significant effect of age in severe 
and non-severe groups. In contrast, while men were the most 

diagnosed patients overall, the role of sex-affecting severity was 
not significant (Table 1).

The admission and discharge platelet 
counts and thrombocytopenia

There was no significant difference in platelet counts and thrombo-
cytopenia between severe and non-severe, survivors and non-sur-
vivors, and severe survivors and severe non-survivors groups at 
the time of admission to the hospital; however, this difference 
dramatically changed while discharge. Regarding the platelet 
counts, these alternations were so impressive in the case of sur-
vivors and non-survivors as well as severe survivor and severe 
non-severe groups. Also, severe patients, non-survivors, and 
severe non-survivors showed higher thrombocytopenia and lower 
platelet counts compared with non-severe patients, survivors, and 
severe survivors, respectively, at the time of discharge (Figure 1). 

Alteration in the platelet  
counts and thrombocytopenia  

during a 7-day follow-up
The platelet count did not show a significant difference between 
severe and non-severe, survivors and non-survivors, and severe 
survivors and severe non-survivors groups on the admission 
day. After 7 days, a trend toward an increase in platelet counts 
was seen in non-severe patients, survivors, and severe compared 
with severe patients, non-survivors, and severe non-survivors, 

Table 1. Baseline characteristics of admitted COVID-19 patients.

Variables
All patients
n (%); mean 

(±SD)

Non-severe*
n (%); mean 

(±SD)

Severe
n (%); mean 

(±SD)
p-value

Survivors
n (%); mean 

(±SD)

Non-survivors
n (%); mean 

(±SD)
p-value

Sample size 1,320 (100) 979 (74.16) 340 (25.75) 1,135 (85.98) 184 (13.93)

Age (years) 52.15 (±19.22) 47.84 (±17.58) 64.59 (±18.32)

0.000

49.29 (±18.147) 69.82 (±15.98)

0.000

≤39 406 (30.8) 371 (37.9) 35 (10.3) 401 (35.3) 5 (2.7)

40–49 216 (16.4) 181 (18.5) 35 (10.3) 204 (18.0) 12 (6.5)

50–59 201 (15.2) 156 (15.9) 45 (13.2) 178 (15.7) 23 (12.5)

60–69 196 (14.9) 131 (13.4) 65 (19.1) 161 (14.2) 35 (19.0)

≥70 301 (22.7) 140 (14.3) 160 (47.1) 191 (16.8) 109 (59.2)

Sex

Female 516 (39.1) 373 (38.1) 143 (42.1)
0.193

442 (38.9) 74 (40.2)
0.736

Male 804 (60.9) 607 (61.69) 197 (57.9) 694 (61.1) 110 (59.8)

Platelet 
count

n (%);  
median (IQR)

n (%);  
median (IQR)

n (%);  
median (IQR)

0.100

n (%);  
median (IQR)

n (%);  
median (IQR)

0.055
176.5  

(133.0–246.5)
177.0  

(139.0–224.0)
176.5  

(133.0–246.5)
177.0  

(139.0–224.0)
181.0  

(122.0–271.0)

*Severe patients are defined as cases (i) admitted to intensive care unit or (ii) died during the course of disease progression or (iii) had severe hypoxia 
(O2 saturation≤85%) on admission or (iv) had respiratory rate≥30 on admission. SD: standard deviation; IQR: interquartile range.
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respectively. Thrombocytopenia proportions did not show 
the same pattern in all the three groups on the admission day. 
After following up, the maximum difference of thrombocytopenia 
occurred between severe survivors and severe non-survivors with 
a higher magnitude in the non-survivors. Also, thrombocytope-
nia was higher in severe patients and non-survivors rather than 
non-severe and survivors after 7 days, respectively (Figure 2).

DISCUSSION
Mounting evidence has shown that thromboembolic compli-
cations resulting from COVID-19 disease are one of the main 
reasons for sudden deterioration and death17. Platelets play a 
pivotal role in thrombogenesis. An increased platelet activation 
leading to platelet aggregation, platelet spreading, α-granule 
secretion, and dense granule release is related to thrombosis in 
COVID-1918. It has been shown that the incidence of throm-
boembolic events in severe patients and non-survivors is much 
higher compared with their non-severe counterparts and survi-
vors19,20. This is in harmony with our results showing a significantly 

decreased platelet count in severe and non-survivor patients 
rather than non-severe and non-survivor patients, respectively. 
Although the difference was not significant in admission, it was 
shown that the platelet count can predict the mortality rate and 
disease orientation. Also, the platelet count can be considered as 
an indicator of disease severity. During the disease course, the 
platelet count showed more change in non-survivors compared 
with severe and non-severe groups. Although thrombocytope-
nia is often believed to be an indicator of bleeding, no history 
of bleeding was reported in COVID-19 patients during hos-
pitalization. Bowles et al. reported that the frequency of bleed-
ing events was 0 in 35 COVID-19 patients who suffered from 
a prolonged activated partial-thromboplastin time (aPTT)21 
which may result from the nature of severe hypercoagulative 
rather than a hypocoagulative state of COVID-19 coagulation 
pattern. The possible mechanisms by which COVID-19 leads 
to thrombocytopenia might be that: 

1.	 The suppression of hematopoiesis caused by an impaired 
hematopoietic microenvironment resulting from sys-
temic inflammation or cytokine storm22; 

Figure 1. The admission and discharge platelet counts and thrombocytopenia divided by mortality and morbidity.
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