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impact on pregnancy outcomes. It’s reasonable to believe that 
respiratory pathogens pose a threat to pregnant women, due 
to more cardiopulmonary burden than non-pregnant women. 
Although current observational data have described respiratory 
symptoms similar to the general population and large majority 
of cases are asymptomatic [3, 4], the hospital and intensive care 
unit (ICU) admission rates of pregnant women with the disease 
are higher than unaffected pregnant women [6]. Demographic 
factors, such as age, race, socioeconomic status, increased 
body mass index and preexisting comorbidity increase the risk 
of severe or critical COVID-19 symptoms and special clinical 
management, such as ICU, invasive ventilation, and extra 
corporeal membrane oxygenation [7]. In addition to the impact 
of COVID-19 infection on a pregnant woman, there are also 
concerns about possible effects on the fetus and newborn; for 
these reasons, mother to fetus vertical transmission of the SARS-
CoV-2 has been required special attention. However, Available 
evidence warrants the mother to fetus vertical transmission of 
the SARS-CoV-2 is negligible [8]. 

Preterm births are the most common adverse pregnancy 
outcomes which can lead to neonatal complications and it 
is considered as the leading cause neonatal mortality and 
morbidity [9]. In Kazakhstan, the rate is as high as 15.2% in 
2017 compare to 8.8% reported in 2010 [9]. Infectious diseases 
concomitant with inflammation play a key role in preterm 
parturition among current researched multifactorial etiology [9]. 
As a special population, SARS-CoV-2 infected pregnant women 
may be at higher risk for worse pregnancy outcomes when 
compared to the healthy matches [10, 11]. The possible effect 
on pregnancy and birth outcomes were reported inconsistently 
[12, 13]. An increased frequency of preterm births and caesarean 
deliveries in pregnant patients with COVID-19 was reported 
[14, 15]. However, SARS-CoV-2 related risk of preterm birth is 
conflicting. Limitation of population representativeness, sample 
size, lack of appropriate comparison may affect the variety 
of the results. To better understand the potential effect of the 
SARS-CoV-2 on pregnancy outcomes, the well-designed studies 
are essential which include pregnant women with and without 
COVID-19 in matches.

A systematic review and meta-analysis was conducted to 
review the impact of the COVID-19 on pregnancy outcomes 
to further understand the association between COVID-19 and 
adverse pregnancy outcomes.

Materials and methods
Searching and screening methods
PRISMA statement guidelines was used to instruct the 

present study [16]. The following data bases were used for access 
the available evidence: Cochrane Library, PubMed, Scopus, 
Google Scholar E library and local databases. "COVID-19 
OR severe acute respiratory syndrome coronavirus 2 OR 
SARS-CoV-2 OR 2019 novel coronavirus" AND "pregnancy 
outcomes OR preterm birth OR preterm delivery OR preterm 
labor " were used as search terms. All available observational 
studies published before 30th of April were included in this 
study. PECOS framework, including Population, Exposure, 
Comparison, Outcomes, and Study design, was used as a search 
strategy tool. Literature and systematic reviews, meta analyses, 
case reports, and case series were excluded from the study. 

Methodological quality of the screened studies was 
independently assessed by two reviewers. The third reviewer 
was involved to get consensus. The following information was 
extracted from the included studies: the first author’s last name, 
and countries of origin. Newcastle-Ottawa Scale (NOS) was 

used to assess the quality of included cohort and case control 
studies. Sample representativeness, study subjects recruitment 
methods, case and control comparability, confounding variables 
were evaluated and enrolled respectively high and moderate-
quality studies. Newcastle-Ottawa Scale contains 8 items within 
3 domains and the total maximum score is 9. A study with score 
from 7 to 9 has high quality, with score from 4 to 6 has high risk, 
and with score from 0 to 3 has very high risk of bias. 

Data analysis
The data were extracted and statistical analyses carried 

out using Review Manager (RevMan) 5.4. We used unadjusted 
estimates for meta-analysis and Mantel– Haenszel method to 
combine data on dichotomous outcomes, and measures of effect 
are presented as odds ratios (ORs) with 95% confidence intervals 
(CIs). Heterogeneity with the I2 statistic was used for the data 
evaluation and consideration for whether apply random effects 
model or a fixed effect model. When the value of p<0.05, we 
considered statistically significant.

Results
The search strategy resulted in 454 potentially relevant 

citations. We 391 excluded citations by screening the title and 
abstract. The PRISMA Flow Diagram (Figure 1) summarizes 
the process of literature search and selection of studies. After 
screening the titles and abstracts, we read 63 full-text papers and 
enrolled 26 studies with comparable outcomes [11-15, 17-36] 
and 10 of them were prospective cohorts, 13 were retrospective 
cohorts, 4 were case control studies.

Figure 1 - Flow diagram of the study search and identification

Of the 436695 pregnant participants, 11866 SARS-CoV-2 
infected pregnant women and 424829 unaffected pregnant 
controls assessed for the SARS-CoV-2 on preterm birth in this 
systematic review and meta-analysis, compared with pregnant 
women without SARS-CoV-2 infection , the affected pregnant 
women were at higher risk of experience preterm birth (OR 1.30, 
95% CI 1.20 to 1.39; I2 = 41%; 26 studies) (Figure 2).
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Discussion
At present, to understand the potential adverse effects of 

the disease on the course of pregnancy, perinatal outcomes, fetal 
health are critical to provide evidence-based recommendations 
to antenatal and obstetrical health care for pregnancy-specific 
administration and monitoring. This systematic review focuses 
on analysis the available global and local data on the effects 
of the COVID-19 pandemic on most prevalent pregnancy 
outcome, preterm birth. Our present study involved 436695 
pregnant participants from different countries. Our result 
found COVID-19 in pregnancy is associated with preterm birth 
compared with no COVID-19 pregnancies. This finding suggests 
that health care system should be aware of the adverse outcome 
to manage, administer and monitor pregnancies in patients with 
COVID-19 and adopt effective strategies to prevent or reduce 
risks of adverse pregnancy outcomes.

The number of publications on COVID-19 in pregnant 
people continues to increase, along with the further understanding 
the nature of the virus. Case reports and case series were reviewed 
in the early stage of the pandemic, followed by systematic 
reviews included good-quality data, were well summarized the 
antenatal care and fetal surveillance clinical futures, maternal-
fetal complications, vertical transmission status, treatment 
options and the possible negative effects on maternal and fetal 
outcomes [37, 38]. However, the data with regards to preterm 
birth is conflicting. A meta-analysis of recent good-quality cohort 
and case control studies suggested that COVID-19 is associated 
with a considerable risk of adverse pregnancy outcomes such 
as preterm birth, low birth weight and preeclampsia, and the 
risk was increased with the disease severity [38]. Another 
systematic review only involved the cohort studies which was 
consisted of positive cases with contemporaneous controls 
with negative test results to reduce the selection bias suggested 
a contrary conclusion regarding with preterm birth [37]. The 
original studies which were reported the relation of COVID-19 

to adverse pregnancy outcomes had a different research design. 
Some studies used inappropriate control groups which included 
non-pregnant general population or without a comparison 
group, some of them didn’t considered baseline of the selected 
population or confounding factors. This may confuse the effects 
of the virus.

The strengths of our study include the comprehensive 
search on the last global and local data which included 
appropriate comparisons, and included and synthesized a broad 
range of literature. Our findings suggest that local or neighbor 
studies are needed for contributing the international database 
after we screened the methodological part and design of the 
original studies. 

Our meta-analysis also suggests that SARS-CoV-2 
infection was associated with preterm birth compared with the 
absence of SARS-CoV-2 infection. The mechanisms underlying 
the association between COVID-19 and preterm birth are 
unclear, but the studies have shown that the pathogen may cause 
exaggerated systemic inflammatory responses which may disturb 
the optimal status of placenta for fetal growth and development 
[39]. Vascular malperfusion of the placenta-fetal unit may 
be the another contribution factor for developing the adverse 
pregnancy outcomes [40]. A recent study in the Netherlands 
found that COVID-19 mitigation measures were associated with 
a reduced incidence of preterm birth may suggested the adverse 
pregnancy outcomes may be influenced by changes of obstetric 
management during the pandemic condition. However, the 
reason for preterm birth was not clear, including if preterm birth 
was medically indicated or spontaneous.

Our study is limited by the inconsistency research design 
and heterogeneous quality of included studies. Preterm birth 
and COVID-19 infection have some major confounding factors 
like race/ethnicity, socioeconomic status, comorbidity like 
hypertension and diabetes which may bias the estimates. We 
enrolled studies regardless of the prospective and retrospective 

Figure 2 - Forest plots of summary crude odds ratios (ORs) and 95% confidence intervals (CIs) for the association between coronavirus 
disease 2019 (COVID-19) and preterm birth. (patients with COVID-19 versus patients without COVID-19)
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design and baseline of the sample, this may increase the bias 
which caused by variety of adjusted and unadjusted estimates. 
The nature of observational studies contributes to the possibility 
of residual confounding. Secondly, the inconsistency of research 
population among the enrolled studies. In addition, our literature 
search was restricted to publications in Russian, Kazakh and 
English. Future studies are needed to collect more robust data to 
further validate or substantiate these findings, better understand 
the pathophysiologic pathways that explain these associations 

and identify effective strategies to prevent adverse outcomes in 
pregnant people with COVID-19. 
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