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Abstract

Introduction: thrombocytopenia is a common
hematological disorder during pregnancy next to
anemia. Pregnant women with thrombocytopenia
have complications of excessive bleeding during or
after childbirth, cesarean section incision site
oozing, stillbirth and neonatal thrombocytopenia.
Findings on the magnitude of thrombocytopenia
among pregnant women were inconsistent.
Therefore, this review aimed to estimate the
pooled prevalence of thrombocytopenia among
pregnant women in Africa. Methods: this
systematic review and meta-analysis were
performed based on PRISMA guidelines. The
databases (PubMed, PubMed Central, Hinari,
Science Direct, Pop line, Google Scholar, and
African Journals Online) were searched to identify
relevant studies. Data were analyzed using STATA
11 statistical software. A random-effect model was
fitted to estimate the pooled prevalence of
thrombocytopenia. I’ test statistics were done to
test the heterogeneity of included studies. Funnel
plots analysis and Egger weighted regression tests
were done to detect publication bias. Results: of
the total 1,517 articles retrieved, 15 articles which
involved 8,380 pregnant women were eligible for
meta-analysis. The overall pooled prevalence of
thrombocytopenia among pregnant women in
Africa was 10.23% (95% confidence interval (Cl):
7.44, 13.02%). Its level of severity showed that,
77.95% (I’=43.1%), 15.62% (I'=53.4%), and 5.60
(F=0.0%) of pregnant women had mild, moderate
and severe thrombocytopenia, respectively. The
highest prevalence of thrombocytopenia was
occurred in the third trimester of pregnancy
(54.05% (95% Cl: 29.48, 78.61)). Conclusion: this
systematic review and meta-analysis showed that
the pooled prevalence of thrombocytopenia
among pregnant women in Africa was found to be
relatively higher compared with the globe.
Therefore, routine screening and follow-up
programs are needed to identify pregnant women
with thrombocytopenia and provide them with the
necessary interventions.

Introduction

Thrombocytopenia is a condition in which the
number of platelet count is reduced [1]. It is the
second leading cause of hematological disorders
during pregnancy next to anemia and observed in
approximately 6-15% of pregnancies [2,3]. The
average number of platelet counts in humans is
150,000-450,000/uL. Thrombocytopenia defined
as a platelet count below 150,000 cells/uL and its
level of severity classified as mild (100,000-
150,000/uL), moderate (50,000-100,000/uL) and
severe (less than 50,000/uL) [4]. Studies showed
that pregnant women are four times at
risk of thrombocytopenia than non-pregnant
women [5,6]. During pregnancy, there is usually a
decrease in platelet count, mainly due to dilutional
effect by increased plasma volume, accelerated
platelet destruction, increased platelet
aggregation and platelet consumptions in
maternal and uteroplacental circulation [7-10].

Gestational thrombocytopenia (GT) is the most
common cause of thrombocytopenia during
pregnancy [11,12]. It is diagnosed by a reduction
in the platelet count in the absence of other
clinical and hematological changes [13]. Platelet
count in patients with GT is usually >110,000/uL-
150,000/uL and responsible for approximately
75% of thrombocytopenia during pregnancy [14].
It is @ mild and does not have significant influence
on pregnancy, labor, delivery and the
neonate [15].

Hypertensive disorders like hemolysis, elevated
liver enzymes, and a low platelet (HELLP)
syndrome and severe preeclampsia are the second
common cause (15-20%) of thrombocytopenia
during pregnancy. Hemolytic elevated liver low
platelet syndrome causes hemolysis and severe
hypertension, alters liver functions, and lowers the
platelet count which leads to maternal and fetal
morbidity and mortality due to placental
abruption, preterm deliveries, intrauterine growth
retardation, stillbirths and maternal deaths [16].
Immune thrombocytopenic purpura (ITP) accounts
5% causes of thrombocytopenia during pregnancy.
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Pregnant women with ITP require treatment due
to the risk of maternal hemorrhage and neonatal
thrombocytopenia [17]. Infections like malaria,
diseases such as aplastic anemia and leukemia
and folate deficiency are the causes of
thrombocytopenia during pregnancy [18,19].

Thrombocytopenia during pregnancy is
underdiagnosed and miss-managed. It has been
described in many studies, however, due to the
variability of the numbers found in different
studies, it is important to carry out more
comprehensive analysis such as meta-analysis, to
elucidate the real prevalence and variability
between different samples. Therefore, this
systematic review and meta-analysis was designed
to estimate the pooled prevalence of
thrombocytopenia among pregnant women in
Africa using the available published evidence.

Methods

Design and protocol registration: this systematic
review and meta-analysis were designed
according to the Preferred Reporting Items for
Systematic Review and Meta-Analysis (PRISMA)
protocols [20]. The protocol has been registered in
the PROSPERO, an International Prospective
Register of Systematic Reviews with the
registration number of CRD42020171239.

Search strategy: data were collected through
searching for previously published literature in
databases such as PubMed, PubMed Central,
Hinari, Science Direct, Pop line, Google Scholar
and African Journals Online. The search for the
published article is not time-restricted and
includes all published articles up to December 31,
2019. The search terms were used separately and
in combination using Boolean operators like “OR”
or “AND”. Search terms used include
“thrombocytopenia”, “hematological profile”,
“hematological  parameters”, “hematological
abnormalities”,  “platelet” AND  “pregnant
women”, “pregnant”, “pregnancy” AND using
African search filter (Annex 1) developed by
Pienaar et al. to identify prevalence studies [21].

Inclusion and exclusion criteria: this review
include studies that were conducted and
published in a peer-reviewed journal; participants
were residing in countries belonging to the African
continent from all ethnicities, socioeconomic and
educational backgrounds. Cross-sectional,
case-control and cohort studies which report the
outcome of interest were included. Published
articles in the English language was eligible for
inclusion. Case reports, case reviews and studies
conducted among pregnant women but who had
comorbidities like; HIV/AIDS and hypertension
were excluded from the study.

Operational definitions of outcomes: the primary
outcome of this systematic review and meta-
analysis is to determine the prevalence of
thrombocytopenia among pregnant women in
Africa. Thrombocytopenia was defined as a
platelet count below the established reference
interval of the population in the included studies.

Study selection and quality assessment: retrieved
articles were imported to EndNote X5 (Thomson
Reuters, New York, USA) to collect and organize
search outcomes and for the removal of duplicate
articles. Then, articles were screened by their titles
and abstracts by two reviewers (SG and ZG)
independently. The disagreement arises between
the reviewers was resolved through discussion and
the involvement of a third reviewer (MM).
Similarly, two reviewers appraised the
methodological quality of included studies using
the Hoy risk of bias tool [22]. The tool consists of
10 items to assess the internal and external
validity such as: 1) representation of the
population; 2) sampling frame; 3) methods of
participants” selection; 4) non-response bias; 5)
data collection directly from subjects; 6)
acceptability of case definition; 7) reliability and
validity of study tool; 8) mode of data collection;
9) appropriateness of  numerator and
denominator; 10) summary of the overall risk.
Each item was assessed as either low or high risk
of bias. Unclear was regarded as a high risk of bias.
Finally, the overall risk of bias was scored
according to the number of the high risk of bias
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per study: low (0-3), moderate (4-6), and high
(7-9).

Data extraction: relevant studies that fulfilled the
eligibility criteria were subjected to data
extraction by two authors (SG and ZG)
independently and summarized into an excel
spreadsheet. Discrepancies were resolved through
consensus and discussion with a third author
(MM). The following items: authors” name, year of
publication, sample size, total number of cases,
age of study participants, study design,
thrombocytopenia prevalence with its severity
level, the country and the region where the study
conducted were extracted for analysis.

Statistical analysis: extracted data were entered
into Microsoft Excel and then exported to STATA
version 11 statistical software for further analysis.
Random-effect model meta-analysis was used to
estimate pooled effect size and effect of each
study with their 95% confidence interval [13].
Forest plots were utilized to estimate the pooled
effect size and weight of each recruited study with
95% confidence interval (Cl) to show a graphic
summary of the data.

Heterogeneity and publication bias: the degree of
heterogeneity between the included studies was
quantified using Higgin’s 1> statistics. I’
values of 25%, 50%, and 75% are assumed to
represent low, medium, and high heterogeneity,
respectively [23]. Sub-group analysis by year of
publication (2015 and before and after 2015) as
well as sensitivity analysis was conducted to
determine the potential sources of heterogeneity.
Funnel plots analysis and Egger weighted
regression tests were done to detect publication
bias. P-value < 0.05 in Egger’s test was considered
as an evidence of statistically significant
publication bias [24,25].

Results

Literature search and identified studies: a total of
1,517 studies were identified through database
literature searching including manual searching.

After removing duplicates, a total of 215 studies
were screened for eligibility. Out of which, 187
studies were discarded by reading their titles and
13 studies were removed through reading their
full-text. Finally, after excluding non-relevant
articles, 15 full-text articles were identified and
used for the final qualitative and quantitative
analysis (Figure 1).

Description of included studies: in this systematic
review and meta-analysis, 15 articles were
included. Out of 15 articles, five were conducted in
Nigeria [26-30], four in Ethiopia [31-34], two in
Sudan [17,35] and the remaining were conducted
in Ghana [6], Cameroon [36], Libya [37] and South
Africa [38]. The sample size of the included study
varied from 74 pregnant women in Nigeria [29] to
3520 in Libya [37]. The included studies comprised
a total of 8,380 pregnant women, among them
1,060 were thrombocytopenic. Out of 15 included
studies, ten studies [6,17,26,27,30-34,37] report
the severity of thrombocytopenia as mild,
moderate and severe. The methodological quality
of the included studies using Hoy risk of bias
showed that ten studies (66.67%) have a low risk
of bias [6,26,30-34,36-38] and five studies
(33.33%) have moderate risk of bias [17,27-29,35].
Moreover, the characteristics of studies included
in the meta-analysis were described in (Table 1).

Prevalence of thrombocytopenia: the minimum
prevalence of thrombocytopenia was 3.6% in
Nigeria [27] and the maximum was 17% in
Libya [37]. Random-effects model analysis showed
that, the pooled prevalence of thrombocytopenia
among pregnant women in Africa was 10.23%
(95%Cl: 7.44, 13.02%). The Higgin's I’ statistics test
showed a high heterogeneity between included
studies (93.7%, p < 0.001) (Figure 2). Meta-analysis
of ten articles on severity of thrombocytopenia
revealed that, among thrombocytopenic pregnant
women, 77.68% (1°’=51.8%), 15.62% (1°=53.4%),
and 5.60 (1°=0.0%) had mild, moderate and severe
thrombocytopenia, respectively (Figure 3).

Prevalence of thrombocytopenia in trimester: five
studies [28,31,32,34,37] were report the

Solomon Getawa et al. PAMJ - 41(334). 26 Apr 2022. - Page numbers not for citation purposes. 4


https://www.panafrican-med-journal.com
javascript:%20PopupFigure('FigId=1')
javascript:%20void(0)
javascript:%20PopupFigure('FigId=2')
javascript:%20PopupFigure('FigId=3')

Article 3

PanAfrican
000 \/icdical
009 Journal

prevalence of thrombocytopenia in each
trimesters of pregnancy. The result showed that,
17.73% (95%Cl: 3.93, 31.54) and 22.54% (95%Cl:
12.80, 32.29) of the pregnant women were
thrombocytopenic in the first and in the second
trimesters of pregnancy. In the third trimesters of
pregnancy, 54.05% (95%Cl: 29.48, 78.61) of
pregnant women were thrombocytopenic
(Figure 4).

Subgroup analysis: subgroup analysis on year of
publication showed that, the prevalence of
thrombocytopenia among studies published 2015
and before was 11.05% (95%Cl: 7.19, 14.90%),
while for studies published after 2015 was 9.93%
(95%Cl: 5.65, 13.62%) (Figure 5). Based on the
Region, the highest prevalence of
thrombocytopenia was observed in the North
African region 13.67% (95%Cl: 8.66, 18.68%)
whereas the lowest prevalence was in South
African region 4.7% (95%Cl: 3.06, 6.34%)
(Figure 6).

Publication bias: potential publication bias was
assessed visually by funnel plot. The funnel plot of
the included studies is symmetric and it seems
that the publication bias would not be indicative
since greater than 100% of the studies fell within
the triangular region (Figure 7). Besides, the
Egger’s weighted regression statistics indicated
that there is no publication bias (P=0.699)
(Table 2).

Sensitivity analysis: due to the high heterogeneity
of results, a sensitivity analysis was done by
omitting each study step by step to assess the
effect of each study on the pooled estimated
prevalence. The result showed that omitted
studies did not show a significant effect on the
pooled prevalence of thrombocytopenia among
pregnant women (Table 3).

Discussion

This systematic review and meta-analysis were
carried out to determine the pooled prevalence of
thrombocytopenia among pregnant women in

Africa by including 15 studies. The pooled
prevalence of thrombocytopenia among pregnant
women in Africa was 10.23% (95% Cl: 7.44,
13.02%). The result of this meta-analysis was
comparable to Myers literature review
(8%-10%) [39], Jodkowska et al. (7%-10%) [19] and
Boehlen et al. (6%-15%) [3]. However, the result
was higher than the recent systematic review and
meta-analysis 8.4% (95% Cl: 6.9, 10.1%) [11] in the
globe. The possible explanation for the difference
could be attributed to variations in study design,
sample size and difference in cutoff points to
define thrombocytopenia. Moreover, a possible
reason for the increment of thrombocytopenia in
this study might be related to variations in local
nutritional status and prevalence of intestinal
parasitic infection during pregnancy. On the
contrary, the results was lower than individual
studies that were conducted in Libya 17% [37],
Ghana 15.3% [6], and Nigeria 15.1% [30]. The
difference might be related to asymptomatic
malaria cases as well as intestinal parasitic
infection in the study participants that may
aggravate thrombocytopenia [6].

Based on levels of severity, 77.68% (95%Cl: 72.07,
83.30%) of pregnant women were mild type
thrombocytopenia. This could be caused by GT
due to hemodilution, an increment of platelet size,
platelet activation, and increased platelet
clearance. This is usually not associated with
adverse  effects for the mother and
infant [40]. On the contrary, 5.60% (95%Cl: 2.66,
8.54) of pregnant women were severely
thrombocytopenic. Severe thrombocytopenia
during pregnancy associated with increases the
risk of bleeding during cesarean section,
postpartum hemorrhage (PPH), neonatal asphyxia,
and neonatal thrombocytopenia [2,41].

The highest prevalence of thrombocytopenia
occurred in the third trimester of pregnancy
54.05% (95%Cl: 29.48, 78.61). The finding was in
line with previous studies conducted in the
globe [6,32,42,43]. The possible explanation could
be an increase in platelet aggregation especially
during last 8 weeks of gestation. It has been
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reported that significant fall in platelet count can
occur from 32 weeks of gestation onwards due to
hemodilution, increased platelet activation and
consumption [44,45]. Subgroup analysis by year of
publication showed that 11.05% (95% Cl: 7.19,
14.90) and 9.93% (95% Cl: 5.65, 13.62) of studies
published 2015 and before and studies published
after 2015 were thrombocytopenic respectively.
This may indicate that an improvement in the
health care services of antenatal care or
nutritional status of pregnant women through
time.

In this study the heterogeneity of the included
study was high (I’= 93.7%). The possible reason
might be related to variations in sample size, study
design, and case definition. Inclusion of studies
published only in English language that may
compromise representativeness and may cause
heterogeneity. Besides, in this meta-analysis the
publication bias was not observed, Egger’s test
with the p-value greater than 0.005 (p=0.699). In
the current review thrombocytopenia is a
common hematological disorder during
pregnancies in those of the included studies.
Different factors such as anemia, preeclampsia,
hypertensive disorders, malaria, and HIV infection
may affect thrombocytopenia among pregnant
women [34,36,37].

Limitation and strength: the limitation of the
study is that the analyzed pooled prevalence lacks
representativeness because only articles from
seven countries from the African Region were
included. On one hand, comprehensive search
using different database and different searching
strategy was the strength of this study.

Conclusion

This systematic review and meta-analysis showed
that the pooled prevalence of thrombocytopenia
among pregnant women in Africa was found to be
relatively higher compared with global prevalence.
Therefore, adequate intervention should be
designed and routine screening and follow-up
programs are needed to identify pregnant women

with thrombocytopenia, for early detection and
treatment of possible complications in order to
reduce maternal and neonatal morbidities.

What is known about this topic

e Thrombocytopenia is second leading cause
of hematological disorders after anemia
during pregnancy;

e Thrombocytopenia is observed in
approximately 6-15% of pregnancies;

e Gestational thrombocytopenia is the main
cause thrombocytopenia during pregnancy.

What this study adds

e The prevalence of thrombocytopenia
among pregnant was found to be 10.23%
(nearly 10 cases per 100 pregnancies) in
Africa;

e Thrombocytopenia among pregnant
women in Africa is relatively higher
compared with the globe;

e The highest prevalence of
thrombocytopenia is occurred in the third
trimester of pregnancy.
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analysis

Figure 2: forest plot showing the pooled
prevalence of thrombocytopenia among pregnant
women in Africa

Figure 3: forest plot displaying the severity of
thrombocytopenia among pregnant women in
Africa

Figure 4: forest plot displaying prevalence of
thrombocytopenia among pregnant women by
trimesters

Figure 5: pooled estimates of the prevalence of
thrombocytopenia among pregnant women by
year of publication

Figure 6: the pooled estimates of the prevalence
of thrombocytopenia among pregnant women by
Region

Figure 7: funnel plot of included studies on the
prevalence of thrombocytopenia among pregnant
women

Annex

Annex 1: search strategy for PubMed (PDF-407 KB)

References

1. Thon JN, Italiano JE. Platelets: production,
morphology and ultrastructure. Handb Exp
Pharmacol. 2012;(210): 3-22. PubMed|
Google Scholar

2. McCrae KR. Thrombocytopenia in pregnancy.
Hematology Am Soc Hematol Educ Program.
2010;2010: 397-402. PubMed| Google
Scholar

10.

11.

12.

Boehlen F.  Thrombocytopenia  during
pregnancy. Importance, diagnosis and
management. Hamostaseologie. 2006

Jan;26(1): 72-4; quiz 75-8. PubMed| Google
Scholar
Erkurt MA, Kaya E, Berber |, Koroglu M, Kuku I.

Thrombocytopenia in adults. Journal of
Hematology. 2012;1(2-3): 44-53. Google
Scholar

Myers B. Diagnosis and management of
maternal thrombocytopenia in pregnancy. BrJ
Haematol. 2012 Jul;158(1): 3-15. PubMed|
Google Scholar

Olayemi E, Akuffo FW. Gestational
thrombocytopenia among pregnant Ghanaian
women. Pan Afr Med J. 2012;12: 34. PubMed |
Google Scholar

Fay RA, Hughes AO, Farron NT. Platelets in
pregnancy: hyperdestruction in pregnancy.
Obstet Gynecol. 1983 Feb;61(2): 238-40.
PubMed| Google Scholar

Ahmed Y, van Iddekinge B, Paul C, Sullivan
MH, Elder MG. Retrospective analysis of
platelet numbers and volumes in normal
pregnancy and in pre-eclampsia. Br J Obstet
Gynaecol. 1993 Mar;100(3): 216-20. PubMed |
Google Scholar

Juan P, Stefano G, Antonella S, Albana C.
Platelets in pregnancy. Journal of prenatal
medicine. 2011;5(4): 90. PubMed| Google
Scholar

Perepu u, Rosenstein L. Maternal
thrombocytopenia in pregnancy. Proceedings
in Obstetrics and Gynecology. 2013;3(1): 1-15.
Google Scholar

Mohseni M, Asgarlou Z, Azami-Aghdash S,
Sheyklo S, Tavananezhad N, Moosavi A. The
global prevalence of thrombocytopenia
among pregnant women: a systematic review
and meta-analysis. Nursing and Midwifery
Studies. 2019;8(2): 57-63. Google Scholar

Yan M, Malinowski AK, Shehata N.
Thrombocytopenic syndromes in pregnancy.
Obstetric  medicine.  2016;9(1):  15-20.
PubMed| Google Scholar

Solomon Getawa et al. PAMJ - 41(334). 26 Apr 2022. - Page numbers not for citation purposes. 7


https://www.panafrican-med-journal.com
javascript:%20void(0)
javascript:%20void(0)
javascript:%20void(0)
javascript:%20void(0)
javascript:%20void(0)
javascript:%20PopupFigure('FigId=1')
javascript:%20PopupFigure('FigId=1')
javascript:%20PopupFigure('FigId=2')
javascript:%20PopupFigure('FigId=2')
javascript:%20PopupFigure('FigId=3')
javascript:%20PopupFigure('FigId=3')
javascript:%20PopupFigure('FigId=4')
javascript:%20PopupFigure('FigId=4')
javascript:%20PopupFigure('FigId=5')
javascript:%20PopupFigure('FigId=5')
javascript:%20PopupFigure('FigId=6')
javascript:%20PopupFigure('FigId=6')
javascript:%20PopupFigure('FigId=7')
javascript:%20PopupFigure('FigId=7')
https://www.panafrican-med-journal.com/content/article/41/334/full/annex1.pdf

Article 3

PanAfrican
000 \/icdical
009 Journal

13.

14.

15.

16.

17.

18.

19.

20.

Jaillette E, Girault C, Brunin G, Zerimech F,
Chiche A, Broucgsault-Dedrie C et al. French
Intensive Care Society, International congress
- Réanimation 2016. Ann Intensive Care. 2016
Jun;6(Suppl 1): 50. PubMed| Google Scholar
Burrows RF, Kelton JG. Fetal
thrombocytopenia and its relation to maternal
thrombocytopenia. N Engl J Med. 1993 Nov
11;329(20): 1463-6. PubMed| Google Scholar
Kapadiya SN, Patel HS, Parmar KG. Effects of
thrombocytopenia in pregnancy. International
Journal of Reproduction, Contraception,
Obstetrics and Gynecology. 2018;7(3): 1045.
Google Scholar

Salnlo S, Kekomdki R, Rllkonen S, Teramo K.
Maternal thrombocytopenia at term: a
population-based study. Acta obstetricia et
gynecologica Scandinavica. 2000;79(9): 744-
749. PubMed| Google Scholar

Ahmed Oll, Mandar OMA, lbrahim RJ, Hassan
NG, Handady SOM. Maternal and perinatal
outcome among pregnant women with
thrombocytopenia attending Ibrahim Malik
Teaching Hospital-Sudan. World Journal of
Gynecology & Women's Health. 2019;1(5): 1-
4.

McCrae KR. Thrombocytopenia in pregnancy:
differential diagnosis, pathogenesis, and
management. Blood Rev. 2003 Mar;17(1): 7-
14. PubMed| Google Scholar

Jodkowska A, Martynowicz H, Kaczmarek-
Wdowiak B, Mazur G. Thrombocytopenia in
pregnancy-pathogenesis and diagnostic
approach. Postepy Hig Med Dosw (Online).
2015 Nov 12;69: 1215-21. PubMed| Google
Scholar

Moher D, Liberati A, Tetzlaff J, Altman DG.
Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA
statement. Ann Intern Med. 2009 Aug
18;151(4): 264-9, W64. PubMed| Google
Scholar

21.

22.

23.

24,

25.

26.

27.

28.

Pienaar E, Grobler L, Busgeeth K, Eisinga A,
Siegfried N. Developing a geographic search
filter to identify randomised controlled trials
in Africa: finding the optimal balance between
sensitivity and precision. Health Info Libr J.
2011 Sep;28(3): 210-5. PubMed| Google
Scholar

Hoy D, Brooks P, Woolf A, Blyth F, March L,
Bain C et al. Assessing risk of bias in
prevalence studies: modification of an existing
tool and evidence of interrater agreement. J
Clin Epidemiol. 2012 Sep;65(9): 934-9.
PubMed| Google Scholar

Higgins JPT, Thompson SG. Quantifying
heterogeneity in a meta-analysis. Statistics in
medicine. 2002;21(11): 1539-1558. PubMed |
Google Scholar

Egger M, Smith GD, Schneider M, Minder C.
Bias in meta-analysis detected by a simple,
graphical test. BMJ. 1997 Sep 13;315(7109):
629-34. PubMed | Google Scholar

Sterne JA, Egger M. Funnel plots for detecting
bias in meta-analysis: guidelines on choice of
axis. J Clin Epidemiol. 2001 Oct;54(10): 1046-
55. PubMed | Google Scholar

Ajibola SO, Akinbami A, Rabiu K, Adewunmi A,
Dosunmu A, Adewumi A et al. Gestational
thrombocytopaenia among pregnant women
in Lagos, Nigeria. Niger Med J. 2014
Mar;55(2): 139-43. PubMed| Google Scholar
Akingbola T, Adewole |, Adesina O, Afolabi K,
Fehintola F, Bamgboye E et alHaematological
profile of healthy pregnant women in Ibadan,
south-western Nigeria. J Obstet Gynaecol.
2006 Nov;26(8): 763-9. PubMed| Google
Scholar

Erhabor O, Dakata AM, Adias T, Ahmed Y,
Erhabor T. Anaemia and thrombocytopenia
among pregnant women attending Aminu
Kano Teaching Hospital, Kano State, North
Western Nigeria. Hum Antibodies. 2020;28(1):
11-19. PubMed| Google Scholar

Solomon Getawa et al. PAMJ - 41(334). 26 Apr 2022. - Page numbers not for citation purposes. 8


https://www.panafrican-med-journal.com

Article 3

PanAfrican
000 \/icdical
009 Journal

29.

30.

31.

32.

33.

34.

35.

Iwueke IP, Erhabor O, Digban K. Some
haematological parameters among pregnant
women of African descent attending antenatal
clinic in Sokoto North Western Nigeria. Hum
Antibodies. 2019;27(4): 247-255. PubMed |
Google Scholar

Babah OA, Oluwole AA, Amaeshi LC. Platelet
indices in healthy pregnant and nonpregnant
Nigerian women. Sub-Saharan African Journal
of Medicine. 2018;5(4): 117. Google Scholar
Asrie F, Enawgaw B, Getaneh Z. Prevalence of
thrombocytopenia among pregnant women
attending antenatal care service at Gondar

University Teaching Hospital in 2014,
northwest Ethiopia. Journal of blood
medicine. 2017;8: 61. PubMed| Google
Scholar

Gebreweld A, Bekele D, Tsegaye A.

Hematological profile of pregnant women at
St. Paul's Hospital Millennium Medical
College, Addis Ababa, Ethiopia. BMC
hematology. 2018;18(1): 15. PubMed| Google
Scholar

Shitie D, Zewde T, Molla Y. Anemia and other
hematological profiles of pregnant women
attending antenatal care in Debre Berhan
Referral Hospital, North Shoa, Ethiopia. BMC
research notes. 2018;11(1): 704. Google
Scholar

Belaneh F, Mariam A, Solomon F, Geto Z,
Amsalu A, Nigussie D et al. Prevalence of
thrombocytopenia, and associated factors
among pregnant women attending antenatal
care at Hawassa University teaching and
Referral Hospital. JOHR. 2015;4(2): 175-182.
Google Scholar

Mubarak N, Gasim Gl, Khalafalla KE, Ali NI,
Adam |. Helicobacter pylori, anemia, iron
deficiency and thrombocytopenia among
pregnant women at Khartoum, Sudan.
Transactions of the Royal Society of Tropical
Medicine and Hygiene. 2014;108(6): 380-384.
PubMed| Google Scholar

36.

37.

38.

39.

40.

41.

42.

43.

44,

Mbanya D, Tagny CT, Takoeta E, Mbu R,
Kaptue L. Factors  associated  with
thrombocytopenia among pregnant women in
Cameroon. Sante. Oct-Dec 2007;17(4): 213-7.
PubMed| Google Scholar

Altayri SMS. Prevalence of thrombocytopenia
among pregnant women in Tripoli Region,
Libya. Cardiovascular Research. 2017;1(1): 23-
28. Google Scholar

Sebitloane H. Thrombocytopenia during
pregnancy in women with HIV infection
receiving no treatment. S Afr Med J.
2016;106(2): 210-213. PubMed| Google
Scholar

Myers B. Thrombocytopenia in pregnancy.

The Obstetrician & Gynaecologist. 2009;11(3):
177-183. Google Scholar

Townsley DM. Hematologic complications of
pregnancy. Semin Hematol. 2013 Jul;50(3):
222-31. PubMed| Google Scholar

Wang X, Xu Y, Luo W, Feng H, Luo Y, Wang Y et
al. Thrombocytopenia in pregnancy with
different  diagnoses: Differential clinical
features, treatments, and outcomes. Medicine
(Baltimore). 2017 Jul;96(29): e7561. PubMed |
Google Scholar

Nisha S, Amita D, Uma S, Tripathi A, Pushplata
S. Prevalence and characterization of
thrombocytopenia in pregnancy in Indian
women. Indian Journal of Hematology and

Blood Transfusion. 2012;28(2): 77-81.
PubMed| Google Scholar
Shamoon RP, Muhammed NS, Jaff MS.

Prevalence and etiological classification of
thrombocytopenia among a group of pregnant
women in Erbil City, Irag. Turk J Hematol.
2009;26(23): 123-128. PubMed| Google
Scholar

Kaur S, Khan S, Nigam A. Hematological profile
and pregnancy: a review. Int J Adv Med.
2014;1(2): 68-70. Google Scholar

. Chandra S, Tripathi AK, Mishra S, Amzarul M,

Vaish  AK.  Physiological changes in
hematological parameters during pregnancy.
Indian journal of hematology and blood
transfusion. 2012;28(3): 144-146. PubMed |
Google Scholar

Solomon Getawa et al. PAMJ - 41(334). 26 Apr 2022. - Page numbers not for citation purposes. 9


https://www.panafrican-med-journal.com

PanAfrican
000 \/icdical
009 Journal

Article 3

Table 1: summary characteristics of included studies in the meta-analysis

Author, year |Country [Study design [Sample(Cases|Mean age |PrevalenceSeverity of TCP (%)

of publication size (years) of TCP (%) [Mild [Moderate/Severe
Shitie et al. Ethiopia [Cross-sectional284 |29 | 10.2 75.86 20.69 3.45
2018

Asrie et al. Ethiopia [Cross-sectional217 |19 [25.67+4.69/8.8 74  [15.7 10.3
2017

Belaneh et al. |Ethiopia [Cross-sectionall193 |26  [28.9+5.9 [13.5 73.07 (15.38 11.54
2015

Gebreweld et |Ethiopia |Cross-sectional284 22 [27.314.48 [7.7 90.01[9.09 0

al. 2018

Handady et al.|Sudan Cross- sectional756  [79 | 10.4 65.8 (7.8 6.4
2019

Mubarak et al.[Sudan Cross- sectional179 24 [26.0£6.8 [13.4 - - -
2014

Olayemi et al. |Ghana Cross- sectional300 146 | 15.3 76 |20 4
2012

Altayri s, 2017 |Libya Cross- sectional3520 (614 | 17 81 [19 0
Erhabor et al. |Nigeria [Cross- sectionall120 |8 - 6.7 - - -
2019

Ajibola et al. |Nigeria  |Cross-sectional274 34 | 13.5 78 |16 6
2014

Mbanya et al. |Cameroon|Cross- sectionall1124 100 [25.35+5.48(8.9 - - -
2007

Babah et al. |Nigeria |Cross-sectional80 12 |31.7+4.16 [15.1 91.39(8.61 0
2018

Polycarp et al. [Nigeria  [Case-control [74 5 28.00+8.29/6.75 - - -
2019

Akingbola et [Nigeria  [Cross- sectional[333 12 3.6 50 |[50 0

al. 2006

Sebitloane, South Cross- sectional|642 30 | 4.7 - - -
2016 Africa

Note: TCP= Thrombocytopenia

Table 2: Egger's test

Std Eff Coef. Std. Err. T P>t 95%Cl

Slope 11.39754 2.841571 4.01 0.001 5.258701 17.53638
Bias -0.879422 2.228149 -0.39 0.699 -5.693044 3.9342
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Table 3: sensitivity analysis of the included studies to estimate the pooled prevalence of
thrombocytopenia among pregnant women

Study omitted

Estimate(95%Cl)

Heterogeneity

12 P-value
Shitie et al. 2018 10.24(7.29, 13.19) 94.0% <0.001
Asrie et al. 2017 10.34(7.4, 13.28) 94.0% <0.001
Belaneh et al. 2015 10.02(7.11, 12.92) 93.9% <0.001
Gebreweld et al. 2018 10.42(7.47, 13.38) 94.1% <0.001
Handady et al. 2019 10.23(7.18, 13.28) 94.2% <0.001
Mubarak et al. 2014 10.03(7.12, 12.93) 94.1% <0.001
Olayemi et al. 2012 9.88(6.98, 12.77) 94.0% <0.001
Altayri, 2017 9.45(7.48, 11.45) 82.5% <0.001
Ajibola et al. 2014 10.00(7.08, 12.92) 94.1% <0.001
Babah et al. 2018 9.99(7.12, 12.85) 94.1% <0.001
Polycarp et al. 2019 10.45(7.56, 13.34) 94.1% <0.001
Erhabor et al. 2019 10.47(7.57, 13.38) 94.1% <0.001
Akingbola et al. 2006 10.74(8.01, 13.49) 92.5% <0.001
Mbanya et al. 2007 10.36(7.22, 13.49) 94.1% <0.001
Sebitloane, 2016 10.67(7.90, 13.43) 92.2% <0.001
Combined 10.23(7.44, 13.44) 97.3% <0.001

Note: Cl=confidence interval
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Records identified through database
searching (n =1512)

Additional records identified
through other sources (n =5)

1

Records after duplicates removed

[[ncludcd ] [Eligihi]ily J [Scmcning ][]dcmiﬁcaliun]

Figure 1: flow chart to describe the selection of studies for the

(n=215)
Records screened — Records excluded
(n=215) (n=187)
v
Full-text articles assessed Flfll-u:xl articles excluded,
for cligibility (n=28)  {—s| Wilhreasons (n=13)

4

Studies included in
qualitative synthesis
(n=15)

!

= Ten studies did not
report the outcome
variable

*  Two studies reported
that the outcome
variable is zero

*  One study is case series

Studies included in
quantitative synthesis
(meta-analysis) (n = 15)

systematic review and meta-analysis

Author, Year
of publication

Shitie et al, 2018
Asrie et al, 2017
Belaneh et al, 2015
Gebreweld et al, 2018
Handady et al, 2019
Mubarak et al, 2014
Clayemi et al, 2012
Altayri, 2017

Ajibola et al, 2014
Babah etal, 2018
Polycarp et al, 2019

%
ES (95% CI) Weight
_— 10.20 (668, 13.72)  6.81
—_— 8.80 (5.08, 12.57) 6.70
—_— 13.50 (8.68, 18.32) B.22
—_— 7.70 (4.60, 10.80) 6.98
—_ 10.40 (8.22, 12.58) 7.30
_— 13.40 (8.41, 18.39) 6.14
l—=——  1530(11.23,19.37) 657
- 17.00 (15.76, 18.24) 7.53
13.50 (9.45, 17.55) 6.58

— s 15,10 (7.25, 22.95) 4.76
—_—

6.75 (1.03, 12.47) 578

Erhabor et al, 2019 —_— 6.70(2.23,11.17) 638
Akingbela et al, 2006 —— ' 3.60 (1.60, 5.60) 7.35
Mbanya et al, 2007 —— 8.90(7.24,10.56) 7.44
Sebitloane, 2016 —_ 4.70 (3.0, 6.34) 7.45
Overall (I-squared = 93.7%, p = 0.000) ¢ 10.23 (7.44, 13.02) 100.00
NOTE: Weights are from random effects analysis ;
T 1
i | 5 10

Figure 2: forest plot showing the pooled prevalence of

thrombocytopenia among pregnant women in Africa
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author,year %
of publicat ES (95% CI) Weight
Mild .
Shitie D et al.2018 i —_— 75.86 (60.29, 91.43) 3.81
Asrie F et al, 2017 L —— T4.00 (54.28, 93.72) 370
Belayneh F et al 2015 i — 73.07 (56.02, 90.12) 3.77
Gebreweld A et al, 2018 ! ——  90.91 (78.90, 102.92) 3.89
Handady S et al,2019 H —_— 65.80 (55.34, 76.26) 392
Olayemi et al 2012 ' —_— 76.00 (63,66, 88.34) 388
Altayri s et al 2017 | - 81,00 (77.90, 84.10) 4,00
Ajibola et al,2014 | —_— 78.00 (64.08, 91.92) 3.85
Babah etal 2018 | ——— 01,39 (75.52, 107.26) 3.80
Akingbola et al, 2008 —_—— 50.00 (21.71, 78.29) 3.42
Sublotal (-squared = 51.8%, p = 0.028) ' < 77.68 (72.07, 83.30) 38.04
. !
Moderate '
Shitie D et al, 2018 — 20.69 (5.95, 35.43) 3.83
Asrie F et al 2017 —— 15.70 (-0.86, 32.08) 3.79
Belayneh F et al, 2015 — 15.38 (1.51, 29.25) 3.85
Gebreweld A et al,2018 1 9.09 (-2.92,21.10) 3.89
Handady S et al,2019 —— i 7.80 (1.89, 13.71) 3.98
Olayemi et al,2012 —_— 20.00 (8.44, 31.56) 3.90
Altayri s et al, 2017 - 19.00 (15.90, 22.10) 4.00
Ajibola et al,2014 —_— 16.00 (3.68, 28.32) 3.88
Babah et al2018 —— 8.61 (-7.26, 24.48) 3.80
Akingbola et al 2006 —_— 50.00 (21.71, 78.29) 3.42
Subtotal (l-squared = 53.4%, p = 0.023) < ' 15.62 (10,75, 20.49) 38.34

!
Severe ]
Shitie D et al,2018 = 1 3.45 (-2.19, 10.09) 3.97
Asrie F etal 2017 T+—— 10.30 (-3.37, 23.97) 3.85
Belayneh F et al, 2015 —— 11.54 (-0.74, 23.82) 3.88
Handady S et al,2019 —— | 6.40 (1.00, 11.80) 3.98
Olayemi et al 2012 (- ' 4.00 (-1.66, 9.66) 3.98
Ajibola et al,2014 -— | 6.00 (-1.98, 13.98) 395
Subtotal (I-squared = 0.0%, p = 0.827) <o ' 5.60 (2.66, 8.54) 23.62
Overall (l-squared = 98.6%, p = 0.000) - 37.35 (23.66, 51.04) 100.00
NOTE: Wei from random eff Iysi . :

as0

Figure 3: forest plot

Author, Year
of publication

displaying the severity of
thrombocytopenia among pregnant women in Africa

Yo
ES (95% CI) Weight

First trimesters i
Agrie F et al, 2017 —_— 36.84 (15.15, 58.53) 6.50
Belayneh F et al, 2015 —_— 38.46 (19.76, 57.16) 6.64
Gebreweld A et al, 2018 —— 9.09 (-2.92,21.10) 6.88
Altayri SM et al, 2017 . | 2.90(1.57,423) 7.06
Babah et al, 2018 ——— 12,50 (-6.21, 31.21) 6.63
Subtotal (I-squared = 84.0%, p = 0.000) e 17.73(3.93, 31.54) 3371
Second trimesters !
Asrie F et al, 2017 —_— 2632 (6,52, 46.12) 659
Belayneh F et al, 2015 —_— 26.92 (9.87, 43.97) 6.70
Gebreweld A et al, 2018 —_— 18.19 (2,07, 34.31) 6.74
Altayri SM et al, 2017 - 14.70 (11.90, 17.50) 7.05
Babah et al, 2018 —_—— 50.00 (21.71, 78.29) 6.15
Subtotal (I-squared = 55.5%, p = 0.061) < 22.54 (12.80, 32.29) 33.24
Third trimesters
Agrie F et al, 2017 _— 36.84 (15.15, 58.53) 6.50
Belayneh F et al, 2015 B — 34,61 (16.32, 52.90) 6.65
Gebreweld A et al, 2018 ' —— 72.72(54.11,91.33) 6.64
Altayri SM et al, 2017 i -+ B82.40(79.39, 85.41) 7.05
Babah et al, 2018 —_— 37.50 (10.11, 64.88) 6.20
Subtotal (l-squared = 92.2%, p = 0.000) _— 54.05 (29.48, 78.61) 33.05
Overall (I-sguared = 99.4%, p = 0.000) _ 33.15 (13.59, 52.71) 100.00
MOTE: Weights are from random effects analysis - N

as10

Figure 4: forest plot displaying prevalence of thrombocytopenia

among pregnant women by trimesters
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Author, Year .
of publication ES (95% CI) Weight
after 2015 ]
Shitie et al, 2018 S 10.20 (668, 13.72)  6.81
Asrio ot al, 2017 —_— 8.80 (5.03, 12.57) 6.70
Gebreweld et al, 2018 —_— 7.70 (4.60, 10.80) 6.98
Handady et al, 2019 —_— 10.40 (8.22, 12.58) 7.30
Altayri, 2017 ! — 17.00 (15.76, 18.24) 7.53
Babah et al, 2018 ————————— 15.10 (7.25, 22.95) 476
Polycarp et al, 2019 —_— 6.75(1.03, 12.47) 578
Erhabor et al, 2019 —_— 6.70(2.23, 11.17) 6.38
Sebitloans, 2016 —-— ! 4.70{3.06, 6.34) 7.45
Subtotal (I-squared = 95.0%, p = 0.000) - 9.63 (5.65, 13.62) 59.70
2015 and belore |
Belaneh et al, 2015 —_— 13.50 (8.68, 18.32) 8.22
Mubarak et al, 2014 —_ 13.40 (8.41, 18.39) B.14
Olayemi et al, 2012 — 1530 (11.23, 18.37)  6.57
Ajibola et al, 2014 — 13.50 (9.45, 17.55) 6.58
Akingbola et al, 2006 —— ! 3.60 (1.60, 5.60) 7.35
Mbanya et al, 2007 —— 8.90 (7.24, 10.56) 744
Subtotal (l-squared = 89.5%, p = 0.000) ¢- 11,05 (7.19, 14.90) 40,30
Overall (l-squared = 93.7%, p = 0.000) E— 10.23 (7.44, 13.02) 100.00
NOTE: Weights are from random elfects analysis : I'

a 5 10

Figure 5: pooled estimates of the prevalence of thrombocytopenia

among pregnant women by year of publication

thrombocytopenia among pregnant women by Region

Author, Year Yo
of publication ES (95% CI) Waeight
East Africa '
Shitie D et al, 2018 —— 10.20 (6.68, 13.72)  6.81
Asrie F et al, 2017 —— 880 (5.08, 12.57) 6.70
Belayneh F et al, 2015 —— 13.50 (868, 18.32) 6.22
j
Gebreweld A et al, 2018 —— 7.70 (4.80, 10.80) 608
Subtotal (l-squared = 29.0%, p = 0.238) <> 9.62 (7.41, 11.82) 26,72
i
- 1
Morth Africa :
Handady S et al, 2018 —— 10.40 (822, 12.58)  7.30
Mubarak N et al, 2014 — 13.40 (8.41, 18.39) 6.14
'
Altayri SM et al, 2017 ' - 17.00 (1576, 18.24)  7.53
Subtatal {l-squared = 82.7%, p = 0.000) - 1367 (8.66,18.68)  20.97
5
. '
West Africa :
Olayemi et al, 2012 | —— 15.30 (11.23, 19.37) 657
Ajibola et al, 2014 -:—o— 13.50 (9.45, 17.55) 6.58
Babah et al, 2018 ——————— 15.10(7.25,22.95) 4.76
Polycarp et al, 2019 —_—— 6.75 (1.03, 12.47) 5.78
Erhabor et al, 2019 —_— 6.70 (2.23, 11.17) 6.38
Akingbola et al, 2006 —— ! 3.80 {1.60, 5.60) 7.35
Subltotal (I-squared = 87.8%, p = 0,000} - 9.50 (5.10, 14.70) 37.43
N 1
Gentral Africa :
Mbanya D et al, 2007 — B.90 (7.24, 10.56) 7.44
Subtotal (l-squared = %, p =) <3 B.90 (7.24, 10.56) 7.44
1
. 1
South Africa :
Sebitibane HM, 2015 - 4.70 (3.06, 6.34) 7.45
Subtotal (I-squared = %, p = .) < 4.70 (3.06, 6.34) 7.45
'
. i
Overall (I-squared = 93.7%, p = 0.000) < 10,23 (7.44,13.02) 100,00
i
NOTE: Weights are from random effects analysis !
T 1
o 5 10
Figure 6: the pooled estimates of the prevalence of
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Figure 7: funnel plot of included studies on the prevalence of
thrombocytopenia among pregnant women
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