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Background: Thrombocytopenia is a worldwide public health problem in pregnant women and is associated with significant
maternal—fetal complications and mortality. Determination of burden, severity, and predictors of thrombocytopenia in pregnant
women is imperative to develop intervention measures to mitigate their risk and public health impact, which is not well known in
Ethiopia, particularly in the selected study area. Thus, this study aimed to determine the burden, severity, and predictors of
thrombocytopenia among pregnant women in Wolkite University Specialized Hospital, southwest Ethiopia.

Materials and Methods: A cross-sectional study was employed among 422 pregnant women from May to August 2021.
A structured questionnaire was used to collect data on socio-demographic, reproductive, and related characteristics. Venous blood
samples were collected and platelet counts were determined by Sysmex XP-300 hematology analyzer. A binary logistic regression
analysis was performed using SPSS version 22 software to identify independent predictors of thrombocytopenia. The p-value <0.05
was considered statistically significant.

Results: The overall burden of thrombocytopenia among pregnant women was 14.5% (95% CI: 11.4-17.8). Among them, 77%,
16.4%, and 6.6% had mild, moderate, and severe thrombocytopenia, respectively. Rural residence (AOR: 2.9, 95% CI: 1.5-5.8),
increasing age (AOR: 1.9, 95% CI: 1.04-3.44), alcohol consumption (AOR: 2.48, 95% CI: 1.3-4.5), and HIV infection (AOR: 8.5,
95% CI: 1.9-18.4) were independent predictors of thrombocytopenia among the pregnant women.

Conclusion: A high burden of thrombocytopenia (14.5%) was observed among the pregnant women in this study area. Rural
residence, increasing age, consumption of alcohol, and HIV infection were identified as independent predictors of thrombocytopenia.
The findings of this study should be taken into consideration to conduct appropriate intervention measures on identified predictors and
implement routine screening of platelet count, thrombocytopenia diagnosis, and treatments to reduce the burden of morbidity and
mortality among pregnant women.
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Introduction

Thrombocytopenia is a substantial hematological abnormality among pregnant women, affecting approximately 7-11%
of pregnant women around the world.'” Developing countries share a huge burden of thrombocytopenia. A study
revealed 8.4% of the overall global burden of thrombocytopenia among pregnant women; with the highest burden
reported from Africa (15.3%) and the lowest from Taiwan.’

Thrombocytopenia in pregnant women was defined as a blood platelet (PLT) count below 150 x10°/L,* and it is
categorized as mild (PLT, 100-150x10°/L), moderate (PLT, 50-100x10°/L), and severe thrombocytopenia (PLT,
<50x10°/L).> During pregnancy, thrombocytopenia might be associated with gestational conditions (it accounts for
70-80%), hypertensive disorders (15-20%), immune-mediated conditions (3—5%),% chronic infections (malaria, HIV,
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HBV, HCV),*'° hematological malignancy,'' folate deficiency, and adverse reaction from the drug.®'? Furthermore,
impaired platelet production or destruction, increased platelet sequestration and aggregation as well as increased platelet

consumption in the peripheral tissue were the main underlying mechanisms that might contribute to the development of
thrombocytopenia during pregnancy.®’-'?

Thrombocytopenia is a common problem during pregnancy and is associated with several negative consequences such as
excessive bleeding during or after childbirth, maternal and fetal complications,'*'? which may result in significant morbidity
and mortality for both mother and fetus.*'* Several epidemiological studies reported 19%, 15.8%, and 8.8—10.5% burden of

thrombocytopenia among pregnant women in Libya,” Uganda,'> and India,>'®"’

15,18

respectively. Furthermore, the risk of
bleeding was significantly higher among severe thrombocytopenic women, which requires appropriate monitoring and
management. The studies revealed 6.6%, 7%, 11.54%, and 10.3% prevalence of severe thrombocytopenia among pregnant
women in Uganda,'® India,'” Hawassa,® and Gondar,? respectively. In addition, a high burden of severe thrombocytopenia
was reported in pregnant women who had bleeding problem.* Therefore, assessing the burden and severity of thrombocyto-
penia in pregnant women is important to reduce the risk of bleeding, maternal and fetal complications as well as related
mortality, which is not frequently detected and appropriately described in Ethiopia. In addition, different studies suggested that
evaluation of thrombocytopenia routinely by checking the platelet count and peripheral smear in early pregnancy and third
trimester would aid in the early diagnosis of thrombocytopenia.**® In Ethiopia, particularly in the selected study area,
complete blood counts are routinely performed for all pregnant women attending their first antenatal care (ANC); however,
there is no follow-up on platelet count particularly during the third trimester, labour, and delivery until severe complications
were ensured. Determining severity pattern, burden, and predictors of thrombocytopenia plays a great role in the management
of thrombocytopenic women and is important to develop evidence-based intervention measures, which are not well known in
this study area. Therefore, this study aimed to determine thrombocytopenia burden, severity, and predictors among pregnant
women in Wolkite University Specialized Hospital, southern Ethiopia.

Materials and Methods
Study Design, Area, and Period

A cross-sectional study was employed from May to August 2021 at Wolkite University Specialized Hospital in the
Gurage zone, Southern Nation Nationality and Peoples Regional State (SNNPR), Ethiopia. The hospital is located 170km
far away from the capital city of Ethiopia, Addis Ababa and it provides services for more than 1.2 million inhabitants
living in the Gurage zone and surrounding districts. The study was conducted among pregnant women who attended
ANC clinics at Wolkite University Specialized Hospital.

Sample Size Determination and Sampling Technique

A single population proportion formula was used to determine the sample size for the study by considering a 95% level of
confidence, 10% non-response rate, 5% margin of error, and 50% proportion of thrombocytopenia. Finally, we got sample
sizes of 422. Accordingly, pregnant women (ages range, 15-49 years) who attended the ANC clinic during the data collection
period were consecutively included in the study until attaining the final sample size. Study participants who took drugs such as
heparin and non-steroidal anti-inflammatory drugs like aspirin, had bleeding manifestations, splenomegaly, and chronic
disease (HCV, HBYV, and hypertension) were excluded from the study after reviewing their records.

Data Collection and Analysis Method

Data on socio-demographic, reproductive, and related characteristics were collected by structured and pre-tested ques-
tionnaires through interviews by a trained midwife. Four milliliters of venous blood samples were collected in an EDTA
tube and platelet counts were determined by the Sysmex XP-300 hematology analyzer. Thin blood films were prepared,
air-dried, and then stained with Wright stain to examine the presence of platelet aggregation and malaria parasites.
Thrombocytopenia among pregnant women was defined as a platelet count (PLT) below 150x10°/L and thin blood films
were checked for the presence of agglutination of the platelet. The severity of thrombocytopenia was categorized into
mild (PLT, 100-150x10°/L), moderate (PLT, 50-99x10°/L), and severe thrombocytopenia (PLT<50x10°/L).>°
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Data Processing and Analysis

The data were entered and analyzed using SPSS version 22 software and presented in tables using descriptive summaries.
Binary logistic regression analysis was performed to determine the presence and strength of an association between the
prevalence of thrombocytopenia and independent predictors. Bivariate analysis was performed for each independent
predictor to select candidate predictors for multivariate analysis by considering a p-value <0.25. Multivariate analysis
was used to control the effect of confounding variables and to identify significantly associated factors with the prevalence
of thrombocytopenia. The 95% CI, crude odds ratio (COR), and adjusted odds ratio (AOR) were used to see the strength
and directions of associations. The p-value <0.05 was considered statistically significant.

Results

A total of 422 pregnant women were included in this study with a response rate of 100%. The mean (+SD) age of the
study participants was 29.1+5.3 years (age ranges from 18 to 40). The majority of the study participants 220 (52.1%)
were aged <29 years and rural residents 220 (52.1%). About 176 (41.7%) were in their third trimester, 129 (30.6%) in
the second trimester, and 117 (27.7%) in the first trimester. Among the study participants, about 135 (32%) were illiterate
(unable to read and write), 207 (49.1%) were housewives, and 126 (29.9%) had a habit of alcohol consumption during
the time of the data collection (Table 1).

Table | Socio-Demographic, Reproductive, and Related Characteristics of Pregnant Women Attending
Antenatal Care Clinics at Wolkite University Specialized Hospital, Southwest Ethiopia, May to August 2021

Variables Categories Frequency (Percentage)
Age in years <29 220 (52.1%)
>29 202 (47.9)
Residence Urban 202 (47.9)
Rural 220 (52.1)
Marital status Singe 23 (5.5)
Married 399 (94.5)
Educational status llliterate 135 (32)
Primary 65 (15.4)
Secondary 104 (24.6)
Tertiary 30 (7.1)
College/university 88 (20.9)
Occupational status Housewife 207 (49.1)
Merchant 91 (21.6)
Farmer 47 (11.1)
Government employee 77 (18.2)
Monthly income in Ethiopia Birr <1500 322 (76.3)
>1500 100 (23.7)
(Continued)
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Table | (Continued).

Variables Categories Frequency (Percentage)
History of excess menstrual No 401 (95)
bleeding Yes 21 5)
History of abortion No 349 (82.7)
Yes 73 (17.3)
ANC follow up in previous No 150 (35.5)
pregnancy Yes 272 (64.5)
Iron or folate supplementation No 160 (37.9)
Yes 262 (62.1)
Trimester First 117 (27.7)
Second 129 (30.6)
Third 176 (41.7)
Number of children No 89 (21.1)
One 136 (32.2)
Two 83 (19.7)
Three 58 (13.7)
Four or more 56 (13.3)
Alcohol consumption No 296 (70.1)
Yes 126 (29.9)
HIV status Negative 413 (97.9)
Positive 9 (2.1)

Prevalence and Severity Pattern of Thrombocytopenia Among Study Participants

The mean (+SD) of the PLT count among the study participant was 232.07+77.48x10°/L. The overall prevalence of
thrombocytopenia among the study participant was 61 (14.5%) with 95% CI (11.4-17.8). Among thrombocytopenic
study participants, 47 (77%), 10 (16.4%), and 4 (6.6%) had mild, moderate, and severe thrombocytopenia, respectively.

Independent Predictors of Thrombocytopenia Among the Study Participants

In the bivariate analysis: being a rural dweller, increasing age, educational status, history of excess menstrual bleeding,
alcohol consumption, and being HIV positive were identified as candidate predictors for multivariate analysis by
considering p-value <0.25 (Table 2).

A multivariate binary logistic regression model was used to identify independent predictors of thrombocytopenia
among study participants. A significantly high prevalence of thrombocytopenia was observed in older study participants
(18.3%) as compared to younger participants (AOR: 1.9, 95% CI: 1.04-3.44, p=0.03). Rural area residents were ~3 times
higher odds of thrombocytopenia as compared to urban residents. Study participants who had a habit of alcohol
consumption at least once per week were 2.48 times more likely to develop thrombocytopenia than their counterparts.
A higher proportion of thrombocytopenia (55.6%) was found in HIV seropositive than seronegative study participants,
which was significant (AOR: 8.5, 95% CI: 1.9-18.4) (Table 2).
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Table 2 Predictors Associated with Thrombocytopenia Among Study Participants, 2021

Variables Categories | Thrombocytopenia COR (95% CI) P-value AOR (95% CI) | P-value
No Yes
Age in years <29 196 (89.1) 24 (10.9) | |
>29 165 (81.7) 37 (183) 1.83 (1.05, 3.18) 0.032 1.9 (1.04, 3.44) 0.03
Residence Urban 186 (92.1) 16 (7.9) | |
Rural 175 (79.5) 45 (20.5) 2.98 (1.6, 5.4) < 0.00 2.9 (1.5, 5.8) 0.001
Educational status llliterate 105 (77.8) 30 (22.2) 25 (1.1, 5.5) 0.024 2.1 (0.9, 5) 0.07
Primary 57 (87.7) 8 (12.3) 1.2 (0.4, 33) 0.68 0.8 (0.2, 2.5) 0.7
Secondary 97 (93.3) 7 (6.7) 0.6 (0.22, 1.77) 0.36 0.6 (0.2, 1.8) 0.4
Tertiary 23 (76.7) 7 (23.3) 2.6 (0.89,7.9) 0.07 1.8 (0.5, 5.8) 0.3
Higher 79 (89.8) 9 (10.2) | |
History of excess menstrual bleeding | No 345 (86) 56 (14) | |
Yes 16 (76.2) 5(23.8) 1.9 (0.6, 5.4) 0.21 3(0.96,9.7) 0.059
Alcohol consumption No 263 (88.9) 33 (1L.D) | [
Yes 98 (77.8) 28 (22.2) 227 (1.3,3.9) 0.004 248 (1.3, 4.5) 0.003
HIV status Negative 357 (86.4) 56 (13.6) | |
Positive 4 (44.4) 5 (55.6) 7.9 (2.07, 30.5) 0.002 85 (1.9, 184) 0.005

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; COR, crude odds ratio; I, reference category.

Discussion

Platelet abnormality is a significant problem encountered in pregnant women and is associated with negative impacts on
both women and the fetus.>*' The present study attempted to determine thrombocytopenia burden, severity, and
predictors among pregnant women at Wolkite University Specialized Hospital, southern Ethiopia. Our finding showed
a 14.5% (95% CI: 11.4-17.8) burden of thrombocytopenia among pregnant women; out of them 77%, 16.4%, and 6.6%
had mild, moderate, and severe thrombocytopenia, respectively. Rural residence, older age, alcohol consumption, and
HIV infection were identified as independent predictors of thrombocytopenia. The burden of thrombocytopenia obtained
in our study was consistent with the findings reported from Ethiopia 13.5%,* Ghana 15.3%,"' Uganda 15.8%,* and India
12.82%."

Mohseni et al stated that thrombocytopenia affects around one-tenth of pregnant women and estimated 8.4% (6.9—
10.1%) global burden of thrombocytopenia.> However, our study finding was much higher than the global estimate.
These warrants need to routinely evaluate thrombocytopenia in pregnant women as well as implement appropriate
intervention measures to alleviate adverse outcomes. Furthermore, our finding was higher than studies reported from
different parts of Ethiopia 7.7%—10.2%°*% and Iraq 8%,’ but it was lower than the study reported from India 19%.**
The variation in the burden of thrombocytopenia might be due to differences in sample size, hematology analyzer, and
socio-demographic characteristics. In addition, our result revealed a huge burden of thrombocytopenia which should need
extra attention to avoid the occurrence of adverse outcomes in pregnant women. Several literatures suggested that early
evaluation of thrombocytopenia in pregnancy is required for optimal care of mother and the neonate as well as to achieve
a favorable fetomaternal outcome.”**’

Thrombocytopenia had a significant impact on both women and fetus outcomes. David Ruiru et al*® revealed that
women who had thrombocytopenia were significant immediate maternal outcomes such as placenta abruption and
postpartum hemorrhage. In addition, a statistically significant association was observed between maternal thrombocy-
topenia and stillbirths,?” among thrombocytopenic women 3.2%, 15.8%, and 24.5% had bleeding manifestations before
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delivery, primary postpartum hemorrhage, and had other antepartum complications (incision site ooze, wound
hematoma, episiotomy hematoma, and placental abruption), respectively.?” This implies that pregnant women should
be paid more attention to thrombocytopenia to avoid the occurrence of bleeding events before or after delivery.”®
Based on the platelet count in the current study, 77%, 16.4%, and 6.6% of pregnant women had mild, moderate, and
severe thrombocytopenia, respectively. Our finding was comparable with studies reported from Ethiopia,”® Ghana,''
Uganda,'” and India.** The consequences of thrombocytopenia in pregnancy are mostly benign, but moderate-to-severe
thrombocytopenia was associated with adverse obstetric and perinatal outcomes.”” A study reported that moderate-to-
severe thrombocytopenic women were at a greater risk of cesarean section, antepartum hemorrhage, postpartum
hemorrhage, wound hematoma, intrauterine fetal death, preterm delivery, and intrauterine growth restriction as compared
with mild thrombocytopenic pregnant women.?’ Therefore, it requires careful surveillance of these high-risk women for

earlier detection and treatment of complications to decelerate the fetomaternal morbidity.**°

Several studies revealed that platelet count was significantly affected by different socio-demographic factors.*®'
Rural residence was significantly associated with thrombocytopenia in the current study. This was in line with the studies
reported from different parts of the world.?® The possible reasons might be a lack of information on the causes and
prevention mechanism of thrombocytopenia.

Different literatures reported that platelet count is inversely associated with age.*>>* Older age (age>29 years) was
significantly associated with thrombocytopenia. Older study participants had nearly 2 times higher odds of thrombocy-
topenia than younger age groups. This finding was in agreement with studies reported from different countries.”'> The
probable reason for the associations might be due to stem cell reserves. The studies revealed that older individuals had
a lower stem cell reserve compared to younger subjects,>> and platelet hyperactivity is increased as age increase.>' >

HIV infection is associated with several hematological abnormalities. The current study revealed that there is
a statistically significant association between thrombocytopenia and HIV infection. HIV-infected participants were
approximately 9 times more likely to develop thrombocytopenia compared to their non-infected counterparts. Our
finding was in agreement with a previous study conducted in Kampala, western Uganda.'> The possible explanations
that justify the associations might be due to decreased production,*® reduced life span, increased peripheral sequestration
of platelet as well as production of abnormal and dysfunctional megakaryocytes, and peripheral destruction of platelets
due to cross-reactivity with HIV antibodies.>*>%7

Our finding revealed a significantly higher proportion of thrombocytopenia among alcohol-consuming study partici-
pants. This might be due to the adverse effects of alcohol on platelet production and functions; it results in suppression of

platelet production and impaired function.**-°

Limitation of the Study

The result of our study should be interpreted in light of the following limitations; causal links between thrombocytopenia
and independent predictors were not established due to the cross-sectional nature of the study design and intestinal
parasites were not detected due to logistic constraints. Data on alcohol consumption with regard to type, amount, and
duration was not collected.

Conclusion

A high prevalence of thrombocytopenia (14.5%) was observed among the pregnant women in this study area. Rural
residence, older age, alcohol consumption, and HIV infection were identified as independent predictors of thrombo-
cytopenia among pregnant women. The finding of this study should be taken into consideration to conduct appro-
priate intervention measures on identified predictors and implement routine screening of platelet count, treatments,

and prevention of thrombocytopenia to reduce the burden of mortality and complications among pregnant women.
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