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ABSTRACT 

Objective: To determine the moderate to severe thrombocytopenia (platelet count ≤100,000/ml) in pregnant women during 
routine follow-up visits and assess the associated risk of maternal death. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Combined Military Hospital Rawalpindi and Combined Military Hospital, Quetta Pakistan, 
from May to Dec 2022. 
Methodology: The study included ninety-four pregnant women who had a history of COVID-19 infection in their current 
pregnancy or in the past, had been vaccinated against the Sars-CoV-2 virus, and had a platelet count of less than 100,000/mL. 
Regression analysis was used to determine whether variables were significant predictors of survival, and appropriate 
statistical tests were used to evaluate significant relationships. 
Results: During the study period, 2,104 patients gave birth vaginally or by caesarean section. For this duration, the frequency 
of pregnant women with platelet counts below 100,000/ml was calculated at 4.47%. Only four of the 94 patients died. Potential 
survival predictors identified were hemoglobin level, COVID-19 infection history, and COVID-19 infection during the current 
pregnancy. 
Conclusions: The frequency of patients with moderate to severe thrombocytopenia has increased from 1% to 4.47 percent in 
the post-COVID-19 pandemic era. Pregnant women with moderate to severe thrombocytopenia have significant predictors of 
survival, including a history of COVID-19 infection, current COVID-19 infection, and haemoglobin levels. 
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INTRODUCTION 

In the second and third trimesters, 5-11% of 
pregnancies are affected by gestational throm-
bocytopenia; however, it affects approximately 31.6% 
of pregnant women with COVID-19.1,2Platelet counts 
range from 100,000 to 149,000/ml in mild throm-
bocytopenia, 50,000 to 100,000/ml in moderate 
thrombocytopenia, and less than 50,000/ml in severe 
thrombocytopenia.3,4 One study evaluated the platelet 
counts of 7,351 pregnant women. According to their 
findings, a platelet count of less than 100,000/mm3 
should prompt further investigation into possible 
causes other than pregnancy or associated 
complications. 5 

Thrombocytopenia is thought to be an 
autoimmune process in which antibodies against 
platelet factor 4 are made.6 Platelets in COVID-19 
patients become overactive, clot more easily through a 
mechanism dependent on the CD32 receptor, and die, 

which leads to thrombocytopenia. SARS-CoV-2 
induces hypercoagulability due to endothelial dys-
function and excessive production of proinflammatory 
mediators.6,7 This condition is characterized by                      
an imbalance between pro- and anti-coagulant factors, 
as well as a decrease in platelet count. Patients with 
COVID-19 and thrombocytopenia have an increased 
risk of morbidity and mortality. 9,10 

The objectives of this study were to ascertain the 
moderate to severe thrombocytopenia (platelet count 
≤100,000/ml) in pregnant women during routine 
follow-up visits and to assess the associated risk of 
maternal death. We hope that our findings will 
encourage the obstetrics community to monitor young 
pregnant women more closely for subclinical 
thrombocytopenia in order to detect it early and 
prevent complications. 

METHODOLOGY 

The cross-sectional study was conducted                   
from May to December 2022 at the Department                                 
of Gynaecology and Obstetrics of Combined Military 
Hospital (CMH), Rawalpindi and CMH Quetta 
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Pakistan, after approval from the Hospital Ethical 
Committee (ERC No. 415/13/April/22). The sample 
size was determined assuming a 1% prevalence                      
of thrombocytopenia.11 The consecutive sampling 
technique was used to enroll ninety-nine hospitalized 
pregnant women who met the inclusion criteria after 
obtaining informed consent. 

Inclusion Criteria: Pregnant women with moderate to 
severe thrombocytopenia (platelet count ≤ 100,000/ml) 
were included. 

Exclusion Criteria: Women with diabetes, liver 
disease, kidney disease, cardiac disease, cancer, ITP, or 
thrombocytopenia prior to pregnancy were excluded. 

Given that gestational thrombocytopenia is                       
a diagnosis of exclusion, we performed the following 
diagnostic tests to confirm it: a complete blood count 
(CBC) includes a peripheral smear to determine the 
number and morphology of platelets and red blood 
cells. A coagulation profile, including prothrombin 
time (PT) and activated partial thromboplastin time 
(aPTT), was performed to rule out coagulation 
abnormalities. Liver function tests (LFTs) are used to 
evaluate liver health. Viruses such as hepatitis B and 
C, HIV, and CMV can cause thrombocytopenia; 
therefore, serology tests to rule out such infections as a 
cause were requested. Through a comprehensive 
medical history and physical examination, all other 
potential causes of thrombocytopenia were ruled out. 
Five patients were ultimately excluded from the final 
analysis due to the ambiguous diagnosis of gestational 
thrombocytopenia. The patients' complete medical 
history was obtained, including their age, gravida, 
parity, gestational age, hypertension, and history of 
gestational thrombocytopenia. All of the afore-
mentioned information was collected via a self-
developed, structured questionnaire.  

Statistical Package for Social Sciences (SPSS) 
version 26.0 was used for the data analysis. Quan-
titative variables were expressed as Mean±SD and 
qualitative variables were expressed as frequency and 
percentages. Chi-square test and independent sample 
t-test was applied to explore the inferential statistics. 
The logistic regression analysis was con-ducted to 
determine which variables were most pre-dictive of a 
positive outcome (survival of the mother). The p-value 
lower than or up to 0.05 was considered as significant. 

RESULTS 

A total of 2,104 pregnant patients were admitted to the 
obstetrics unit, undergoing either vaginal delivery or a 

caesarean section. The study included 94 patients with 
a platelet count below 100,000/mL. Within this group, 
9.58% (9 out of 94) of patients experienced comp-
lications, including acute renal failure, post-partum 
haemorrhage, and four fatalities, resulting in an 
adverse outcome rate of 4.25%. Notably, 4.30% of 
patients exhibited severe thrombocytopenia (platelet 
count ≥50,000), 7.45% required blood transfusions, and 
19.15% necessitated emergency platelet trans-fusions, 
particularly in the context of caesarean sections. A 
notable majority of our study participants, 86(91.5%), 
were carrying a singleton pregnancy. All the 
participants had received at least one dose of the 
COVID-19 vaccine, with the most common vaccines 
being SinoPharm 46 (48.9%) and SinoVac 30(31.9%). 
Hypertension was observed in 8(8.5%) of the cases, 
and 14(14.9%) had a history of gestational throm-
bocytopenia. The average age of the patients was 
29.97±2.65 years, and the gestational age was 
35.08±4.20 weeks (Table-I).  
 

Table-I: Demographic Characteristics and Laboratory  
Parameters of the Study Participants (n= 94) 

Parameters Frequency(%) 

Parity 
Primiparous 

P2-P5 
P>5 

39(41.5%) 
53(56.4%) 
2(2.1%) 

Pregnancy 
Singleton 

Twins 
86(91.5%) 
8(8.5%) 

Hypertension 
Not present 

Present 
86(91.5%) 
8(8.5%) 

Name of COVID-19 
Vaccine 

Sino pharm 
SinoVac 

Pfizer 
AstraZeneca 

Moderna 
Cansino 

46(48.9%) 
30(31.9%) 
5(5.3%) 
1(1.1%) 
6(6.4%) 
6(6.4%) 

History of COVID-19 
Infection 

No 
Yes 

69(73.4%) 
25(26.6%) 

COVID-19 in current 
pregnancy 

No 
Yes 

90(95.7%) 
4(4.3%) 

History of Gestational 
Thrombocytopenia 

No 
Yes 

80(85.1%) 
14(14.9%) 

Outcome 
Recovery 

Death 
90(95.7%) 
4(4.3%) 

Quantitative 
Parameters 

Mean±SD Range 

Age (years) 29.97±2.65 24-38 

Gestational Age 
(weeks) 

35.08±4.20 18-40 

Hemoglobin Level 
(g/dl) 

10.81±1.13 7.6-13.0 

Platelets count (x 103 
cells/μL) 

83.63±13.77 40.00-99.00 

Systolic BP (mmHg) 117.61±17.19 100-180 

Diastolic BP (mmHg) 75.00±10.95 60-110 



MMooddeerraattee  ttoo  SSeevveerree  TThhrroommbbooccyyttooppeenniiaa  aanndd  SSuurrvviivvaall  PPrreeddiiccttoorrss 

Pak Armed Forces Med J 2024; 74(3):633 

Table-II presents a detailed comparison of the means 
of quantitative variables categorised by the patients' 
outcomes, shedding light on potential predictors of 
survival in individuals with thrombocytopenia. 
Notably, the haemoglobin level and platelet count 
may be good indicators of survival.  

Table-II: Comparison of Quantitative Parameters with Respect  
to Outcome (n=94) 

Parameters 

Study Groups 

p-value 
Survived 
Mean±SD 

(n=90) 

Died 
Mean±SD 

(n=4) 

Age in years 30.0±2.7 29.5±3.1 0.714 

Gestational Age 
(weeks) 

35.0±4.37 36.5±1.9 0.494 

Hemoglobin 
Level (g/dl) 

10.9±1.0 8.7±1.0 <0.001 

Platelets count (x 
103 cells/μL) 

84.2±13.1 70.0±22.4 0.042 

Systolic Blood 
Pressure (mmHg) 

117.0±16.8 131.3±23.2 0.105 

Diastolic Blood 
Pressure (mmHg) 

74.6±10.5 85.0±17.3 0.315 

Table-III shows a comprehensive examination of the 
association between various categorical variables and 
maternal outcomes within our study cohort. Notably, 
women with a history of COVID-19 infection during 
the current pregnancy exhibited a markedly higher 
mortality rate compared to those without such a 
history (p<0.001).  

Table-III: Comparison of the Categorical Variables with Respect 
to Outcome (n=94) 

Parameters 
Study Groups 

p-value Survived 
(n=90) 

Died 
(n=4) 

Pregnancy 

Single 
Multiple 

83(92.2%) 
7(7.8%) 

3(75.0%) 
1(25.0%) 

0.227 

History of COVID-19 Infection 

Negative 
Positive 

68(75.6%) 
22(24.4%) 

1(25.0%) 
3(75.0%) 

0.025 

COVID-19 in current pregnancy 

Not present 
Present 

88(97.8%) 
2(2.2%) 

2(50.0%) 
2(50.0%) 

<0.001 

Hypertension 
Not present 
Present 

84(93.3%) 
6(6.7%) 

2(50.0%) 
2(50.0%) 

0.002 

History of Gestational Thrombocytopenia 

Negative 
Positive 

77(85.6%) 
13(14.4%) 

3(75.0%) 
1(25.0%) 

0.562 

Parity 
Primiparous 
P2-P5 
P>5 

38(42.2%) 
51(56.7%) 
2(2.2%) 

1(25.0%) 
3(75.0%) 
0(0.0%) 

<0.001 

To identify the effect of independent variables on 
the outcome, regression analysis was performed as 
shown in Table-IV. Lower haemoglobin levels exhibit 
a significant association with increased mortality, 
supported by the unadjusted odds ratio (UOR) of 
0.103 on univariate analysis. However, it fails to 
maintain statistical importance in a multivariate 
context. In the same way, the other factors—including 
platelet count, history of COVID-19 infection, current 
pregnancy with COVID-19 infection, and high blood 
pressure—showed a possibly significant negative 
relationship with survival in univariate analysis but 
lost their statistical significance in multivariate 
analysis.  

DISCUSSION 

COVID-19 affects various systems within the 
human body, including the immune system, 
coagulation system, and even certain cell types. This 
multi-faceted impact potentially contributes to 
thrombocytopenia in pregnant patients. In contrast to 
research conducted prior to the COVID-19 era, which 
estimated a prevalence of 0.5% to 1% for a platelet 
count of <100,000/ml, 94/2104 (4.47%) of participants 
in this study had moderate to severe thrombo-
cytopenia. 11,13 Recent research supports our findings, 
indicating an increase in the prevalence of moderate to 
severe thrombocytopenia among pregnant patients, 
suggesting a potential association between the disease 
and this condition.5,9,14 

When dividing patients into two groups based   
on their outcomes (survival and non-survival), 
Haemoglobin and platelet counts emerged as   
potential significant predictors of survival in our 
analysis. Similar studies have demonstrated that low 
haemoglobin levels are associated with adverse 
outcomes in COVID-19 patients, including pregnant 
women.15,16. 

Furthermore, our Chi-Square test identified 
several categorical characteristics that showed strong 
associations with increased mortality rates. These 
results align with previous research, which also found 
an increased risk of adverse outcomes in pregnant 
women with COVID-19 who have comorbidities     
such as hypertension, COVID-19 during the current 
pregnancy, and a history of COVID-19 infection 
during pregnancy 18,19 
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Both past and present COVID-19 infections in our 
study were strongly correlated with maternal 
mortality, consistent with the findings of previous 
studies linking COVID-19 infection to maternal 
mortality and other adverse pregnancy outcomes.18,20 
In the case of hypertension, it is important to note that 
this condition is associated with severe complications 
during pregnancy, such as preeclampsia and maternal 
death.19,20. While our Chi-Square test yielded a 
significant association between hypertension and 
survival (p=0.002), the regression analysis did not 
confirm a significant relationship. We attribute this 
discrepancy to the relatively small sample size for 
regression analysis, which may have limited the 
model's accuracy. 

Thrombocytopenia has been demonstrated to be 
a common complication among COVID-19 patients 
and may be associated with a more severe disease and 
worse outcomes, including mortality 17. According to 
the guidelines, patients with COVID-19 thrombo-
cytopenia should be closely monitored and swiftly 
treated to avoid complications 13. If an expectant 
woman has no history of COVID-19 infection, is not 
currently infected with COVID-19, and does not have 
hypertension, her prognosis improves if she develops 
severe thrombocytopenia. Nevertheless, it is essential 
to monitor and manage gestational thrombocytopenia 
as it progresses during pregnancy. Vaccinating 

pregnant women against COVID-19 has been shown 
to reduce the virus's transmission and the severity of 
its potential consequences.14 These findings can be 
used to prioritize the treatment of expectant women 
infected with COVID-19 and identify high-risk 
patients. 

RECOMMENDATIONS 

Immunisation should be done against the 
COVID-19 infection to prevent women from 
experiencing the adverse effects of COVID-19 during 
pregnancy, including moderate to severe gestational 
thrombocytopenia. Pregnant women who contract the 
COVID-19 infection should be closely monitored for 
complications. To validate these findings and identify 
new survival predictors in pregnant women with 
thrombocytopenia in the post-COVID-19 pandemic 
era, larger-scale studies are required. 
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CONCLUSIONS 

The frequency of patients with moderate to 
severe thrombocytopenia has increased from 1% to 
4.47 percent in the post-COVID-19 pandemic era. 
Pregnant women with moderate to severe 
thrombocytopenia have significant predictors of 

Table-IV: Parameter Estimates for Maternal Outcome using Logistic Regression Analysis (n=94) 

Factors 

Outcome (Survival) Univariate logistic regression Multivariate logistic regression 

Survived Died p-value 
Un-

adjusted 
OR 

95% CI for 
UOR 

p-value 
Adjusted 

OR 
95% CI for 

AOR 

Hemoglobin 
Level (g/dl) 

10.9±1.0 8.7±1.0 0.003 0.103 −3.762-−0.782 0.205 0.247 0.29-2.14 

Platelets count 
(x 103/μL) 

84.2±13.1 70.0±22.4 0.065 0.950 −0.107-0.003 0.846 0.980 0.797-1.20 

History of COVID-19 Infection 

Yes 22(24.4) 3(75) 1 
  

1 
  

No 68(75.6) 1(25) 0.059 0.108 −4.54-−0.92 0.991 4.72x10-10 0.000- 

COVID-19 Infection in the current Pregnancy 

Yes 2(2.2) 2(50) 1 
  

1 
  

No 88(97.8) 2(50) 0.002 0.023 −6.197-−1.371 0.990 2.58x10-11 0.000- 

Hypertension 

Yes 6(6.7) 2(50) 1 
  

1 
  

No 84(93.3) 2(50) 0.015 14.0 0.503-4.775 0.995 1.66x10-15 0.000- 

Parity 

P= 1 38(42.2) 1(25) 
The results cannot be interpreted due to 

lack of convergence 

0.990 22.06 x10-15 0.000- 

P= 2-5 51(56.7) 3(75) . 0.001 0.001-0.001 

P> 5 2(2.2) 0(0) 1 
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survival, including a history of COVID-19 infection, 
current COVID-19 infection, and haemoglobin levels. 
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