
Introduction 
SARS-CoV-2, also known as severe acute respiratory 

syndrome coronavirus, is responsible for the onset of 
COVID-19.1 The first instances of novel COVID-19-asso-
ciated pneumonia were documented in December 2019 in 
Wuhan City, China.1 The World Health Organization offi-
cially declared the ongoing COVID-19 pneumonia out-
break as a pandemic on March 11, 2020.2 In light of the 
increasing mortality rate, it is imperative to identify and 
protect the most susceptible segments of society. There 
have been reports of a case fatality rate of up to 35%, and 
there are frequent hospitalizations for critical care.3,4 Trans-
mission from mothers to babies mostly occurs during and 
immediately after childbirth; however, the use of infection 
control measures may help mitigate the risk. There are case 
reports of severe neonatal SARS-CoV-2 infection, includ-
ing cardiorespiratory failure and death, even though the 
majority of infected newborns are asymptomatic or only 
minimally symptomatic.5,6 There is little data available 
about the likelihood of neonatal infection after discharge 
from the hospital, and the evidence regarding the factors 
during childbirth and after childbirth that influence this risk 
is inconclusive.7 The physiological changes that occur dur-
ing pregnancy make the woman more vulnerable to severe 
diseases.8 Maternal tolerance to hypoxia is diminished by 
morphological modifications such as an increase in the tho-
racic cage’s transverse diameter and an increased elevation 
of the diaphragm.9 Increased secretions in the upper respi-
ratory tract and mucosal edema could occur due to vasodi-
lation and changes in lung capacity. Furthermore, 
alterations in cell-mediated immunity contribute to preg-
nant women’s heightened sensitivity to intracellular infec-
tions, including viruses.10 The innate and adaptive immune 
systems of fetuses and infants are still growing, which ren-
ders them particularly susceptible to infection.11 The de-
velopment and function of the brain may be severely 
influenced by the dysregulation of components like cy-
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tokines and the complement cascade.12 Therefore, it is par-
ticularly necessary to identify whether an infectious agent 
may infect a fetus or baby via vertical transmission.13 It is 
vital to identify whether expecting moms and their unborn 
infants could be at risk for developing the current COVID-
19 pandemic. Given the little data available on the novel 
coronavirus and the steeply expanding disease burden, it 
is vital that scientific facts about the illness be distributed 
in an accessible and effective fashion.14 Few case studies 
and series offer information on the maternal and perinatal 
outcomes of pregnant women infected with SARS-CoV-2. 
The findings are variable, and the sample sizes are modest. 
The results of this research are tough to assess owing to 
changes in health policy in pandemic-affected countries, 
continuing changes in clinical care standards, and doubts 
regarding the quality of the data. 

 
 

Methods 
Study strategy and selection criteria 

The meta-analysis was conducted using Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guiding principles and Meta-Analysis of Obser-
vational Studies in Epidemiology (MOOSE).  

 
Research questions 

What was the prevalence of maternal, fetal, and perinatal 
outcomes of COVID-19-positive pregnancy cases in Saudi 
Arabia? Were there any statistically significant differences 
between the COVID-19-positive and healthy pregnancies 
with respect to the three pregnancy outcome groups? 

 
Search strategy and data sources 

Pub-Med, Google Scholar, and Web of Science were 
searched for extracting relevant studies published between 
2019 and 2024. The string of “pregnancy outcomes”, 
“COVID-19”, “Saudi Arabia”, “retrospective”, “case-con-
trol”, “cohort studies”, “cross-sectional”, “maternal”, 
“neonatal”, and “fetal” was used. Articles were filtered for 
duplication and full-text availability using Endnote 21® soft-
ware. Manual screening was performed on titles and ab-
stracts and then on full text to obtain the eligible studies.  

 
Inclusion criteria 

Studies that incorporated Saudi pregnant women who 
had given or gave birth during the research and were de-
clared COVID-19-positive through reverse transcription 
polymerase chain (RT-PCR) were included.  

 
Exclusion criteria 

Studies in which pregnant women were not from Saudi 
Arabia and had diseases or syndromes other than COVID-
19 were excluded. 

 
Data extraction 

From the selected studies, the extracted data included 
authors’ names, study types, gestational ages, sample sizes, 

and events of selected maternal, fetal/neonatal, and perinatal 
outcomes. Conditions of each outcome discussed directly or 
indirectly in at least two of the studies were extracted.  

 
Outcome of interest 

Maternal outcomes encompassed cesarean section, 
normal vaginal delivery, assisted vaginal delivery, preterm 
rupture of membrane (PROM), intensive care unit (ICU) 
admission, and pre-eclampsia. Fetal/neonatal outcomes 
were low heart rate (beat/minute), stillbirth, low birth 
weight, premature births, respiratory complications, and 
postpartum anomalies. Among the perinatal outcomes, ges-
tational sac abnormalities, intrapartum complications, mis-
carriage/abortion, and intrauterine fetal death were 
extracted.  

 
Statistical analysis 

A random effects model was used for measuring the 
pooled prevalences (odds ratios) with a 95% confidence 
interval (CI). Qualitative risk of bias assessment of the 
studies was done through the New Castle Ottawa Scale 
(NOS). Heterogeneity between studies was evaluated using 
the I2 test for all three outcomes and reported as a percent-
age. Forest plots were used for the schematic representa-
tion of meta-analysis results. Publication bias for each 
outcome was checked through funnel plots. JASP 0.19 
software was used for statistical analysis.  

 
 

Results 
Through literature research, 369 studies were identi-

fied. Removal of duplications resulted in 277 studies. 
Full-text availability filter further removed 88 articles. 
The remaining 189 were skimmed for COVID-19, preg-
nancy cases, and Saudi Arabia, concluding with 20 stud-
ies. Manual scrutinization resulted in six eligible studies 
(Figure 1).  

Table 1 shows NOS scoring for and effect size meas-
urements.15-20 A total of 1065 pregnant women were part 
of the meta-analysis. The gestational age at the time of de-
livery was no more than 40 weeks. Among the COVID-19-
positive pregnant women, 326 (58.5%) were delivered 
through normal vaginal delivery and 11 (1.6%) suffered 
preeclampsia. Among fetal outcomes, 60.2% were born 
with low heart rates, and 4.8% of cases had gestational sac 
abnormalities. Only postpartum complications in fetuses 
were statistically significant between COVID-19-exposed 
and unexposed mothers (p=0.04), with 4.8 times more like-
lihood of their occurrence in COVID-19-infected pregnan-
cies. Excessive bleeding/PROM was the second largest 
maternal outcome in terms of occurrence, with a 4.2 times 
higher chance in COVID-19-affected mothers. Among 
perinatal conditions, intrapartum complications were 2.1 
times more likely to occur in cases of COVID-19-infected 
pregnancies. 

Rank test for funnel plot asymmetry revealed that there 
was no publication bias for maternal (p=1), fetal (p=0.2), 
and perinatal outcomes (p=0.7). The heterogeneity (I2) be-
tween studies for maternal and perinatal outcomes was 
moderate, while for fetal outcomes was low (Figure 2).  
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram for the selection process of studies.

Figure 2. Forest plots constructed for maternal, fetal, and perinatal outcomes using random effects model.
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Discussion 
This meta-analysis is the first of its kind that investi-

gated the maternal, neonatal/fetal, and perinatal outcomes 
of COVID-19-affected pregnancies. Among the maternal 
outcomes, PROM had the highest coincidence in infected 
women. Among the fetal/neonatal outcomes, low heart rate 
penetrated greatly among the neonates born through infected 
pregnancy. In the case of perinatal outcomes, intrapartum 
complications were more likely to occur. Mothers with other 
diseases were excluded so that only COVID-19 complica-
tions could be evaluated. Prospective observational research 
conducted in North India by Agarwal et al. investigated the 
maternal and perinatal outcomes of 65 RT-PCR-confirmed 
pregnant women.21 Not a single premature birth or prema-
ture membrane rupture was observed, which is contrary to 
the prevalence of 20.6% and 16.4%, respectively. In com-
parison to another retrospective descriptive study formulated 
by Yildiz et al., there were 5.7% of cases of ICU admissions 
due to gestational diabetes and not due to COVID-19 respi-
ratory complications.22 This proportion is less than that in-
ferred in our study, which is 5.7%, with multiple reasons for 
admission. A meta-analysis performed by Di Toro et al. on 

the impact of COVID-19 on maternal and neonatal out-
comes stated, among many findings, that there was a preva-
lence of 8% ICU-admitted mothers, three stillbirths, and a 
pooled prevalence of 85% for cesarean deliveries.23 All these 
proportions contradict our findings of the mentioned out-
comes, with percentages of 5.7%, 1.79%, and 42.7%, re-
spectively. The results of a meta-analysis performed by 
Marchand et al. up till June 3, 2021, on the maternal and 
neonatal clinical features and pregnancy outcomes reported 
the incidence odds of premature delivery (1.48; 95% CI, 
1.22-1.8), preeclampsia (1.6; 95% CI, 1.2-2.1), and stillbirth 
(2.36; 95% CI, 1.24-4.46).24 Comparatively, according to 
our review, the relative risk of stillbirth in fetuses of the 
case-cohort was 1.55 (95% CI, 0.13-17.3); premature births 
and preeclampsia were not likely to occur in pregnancies in-
fected with COVID-19 as compared to healthy pregnancies 
with relative risks less than 1. 

 
 

Conclusions 
No factual trends for a particular condition can be de-

clared, especially for Saudi Arabia. Babies born from 
COVID-19 pregnant women significantly face challenging 
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Table 1. Summary of included studies and effect size calculations of maternal, fetal, and perinatal outcomes.  

Author (year)                  Al-Zahrani   Babic   Abdulghani  Shams   Al-Matary  Eltayab     Total, n      p                OR 
                                               et al.,         et al.,         et al.,         et al.,         et al.,         et al.,          (%) 
                                               2023          2022          2021          2022          2021          2023 
Study type                            Retro-       Retro-       Retro-       Cross-       Retro-       Retro- 
                                            spective     spective     spective   sectional    spective       Case- 
                                                                                  cohort 
Gestational age (weeks)               35-40            37±3      37.67±6.4.78        38                 38                 34                                                         
COVID-19-positive                       82                209                62                394               204               114 
pregnant women (n) 
New Castle Ottawa Scale                                                           
  Selection                                        2                   4                   3                   2                   3                   1                                                          
  Comparability                                0                   1                   2                   2                   0                   2                                                          
  Outcome                                        1                   1                   1                   2                   1                   3                                                          
  Total                                             3/9                6/9                6/9                6/9                4/9                6/9                                                        
Maternal outcomes                                                                     
COVID-19 exposed, n (%)                                                         
  Cesarean section                      43 (9.4)       136 (30)       20 (4.4)      102 (22.4)      73 (16)       81 (17.8)     455 (42.7)    0.1        1.96 (0.7-3.3) 
  NVD                                        38 (11.7)     120 (36.8)     37 (11.3)             -            131 (40.2)            -            326 (58.5)   0.08       1.77 (0.7-2.9) 
  AVD                                          1 (16.7)              -              5 (83.3)              -                   -                   -               6 (4.2)      0.06       0.06 (-5.3-5.5) 
  Excessive bleeding/PROM       3 (5.3)               -             38 (66.7)             -              16 (28)              -             57 (16.4)     0.3          4.21 (1.4-7) 
  ICU admission                        12 (30.8)      22 (56.4)             -              5 (12.8)              -                   -              39 (5.7)      0.5        0.02 (-8.1-8.1) 
  Preeclampsia                            2 (18.2)              -                   -              5 (45.5)      4 (36.410)            -              11 (1.6)      0.5        0.01 (-9.3-9.3) 
Fetal outcomes, n (%) 
  Low heart rate                           4 (3.4)               -                   -                   -                   -            114 (96.6)    118 (60.2)    0.2        1.38 (0.2-2.5) 
  Stillbirth                                  10 (38.5)       3 (11.5)              -              7 (26.9)        5 (19.2)         1 (3.8)         26 (2.6)      0.1        2.4 (-8.9-13.6) 
  Low birth weight                           -               1 (1.2)        62 (74.7)       20 (24)              -                   -             83 (12.5)     0.3         1.88 (-0.2-4) 
  Premature births                             -             39 (21.8)      62 (34.6)      47 (26.3)      31 (17.3)             -            179 (20.6)    0.3       3.25 (-0.04-6.5) 
  Respiratory complications             -                   -             57 (58.8)      17 (17.5)      14 (14.4)        9 (9.3)        97 (12.5)     0.2        3.52 (-1.6-8.7) 
  Postpartum anomalies                    -                   -               4 (4.7)        82 (95.3)             -                   -             86 (18.9)    0.04        4.8 (-1.3-11) 
Perinatal outcomes, n (%) 
  GSA                                               -              6 (18.8)       10 (31.3)       16 (50)              -                   -              32 (4.8)      0.2         1.75 (-2-5.5) 
  IC                                                    -                   -             10 (71.4)       4 (28.6)              -                   -               14 (3)        0.4    2.11 (-120.9-125.1) 
  Miscarriage                                    -              2 (13.3)              -             13 (86.7)             -                   -              15 (2.5)      0.2        0.58 (-6.6-7.8) 
  IUFD                                              -              6 (85.7)              -                   -             1 (14.31)             -               7 (1.7)       0.1        0.39 (-7.7-8.5) 
OR, odds ratio; NVD, normal vaginal delivery; AVD, assisted vaginal delivery; PROM, preterm rupture of membrane; ICU, intensive care unit; GSA, gestational 
sac abnormalities; IC, intrapartum complications; IUFD, intrauterine fetal death.
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postpartum complications in Saudi Arabia. PROM is more 
likely to occur among maternal outcomes. Intrapartum com-
plications have a higher chance of occurrence among peri-
natal conditions. More intervention-based research is needed 
in the area for more accurate and reliable results.  

References 
1. Zhou M, Zhang X, Qu J. Coronavirus disease 2019

(COVID-19): a clinical update. Front Med 2020;14:126-
35.

2. World Health Organization. WHO director-general’s
opening remarks at the media briefing on COVID-19 -
11 March 2020. 2020. Available from: https://www.who. 
int/director-general/speeches/detail/who-director-gen-
eral-s-opening-remarks-at-the-media-briefing-on-covid-
19---11-march-2020.

3. Adhikari EH, Moreno W, Zofkie AC, et al. Pregnancy
outcomes among women with and without severe acute
respiratory syndrome coronavirus 2 infection. JAMA
Netw Open 2020;3:e2029256.

4. Alfaraj SH, Al-Tawfiq JA, Memish ZA. Middle east
respiratory syndrome coronavirus (MERS-CoV) infec-
tion during pregnancy: report of two cases and review
of the literature. J Microbiol Immunol Infect 2019;52:
501-3.

5. Molloy EJ, Lavizzari A, Klingenberg C, et al. Neonates in 
the COVID-19 pandemic. Pediatr Res 2021;89:1038-40. 

6. Shaiba LA, Altirkawi K, Hadid A, et al. COVID-19 dis-
ease in infants less than 90 days: case series. Front Pe-
diatr 2021;9:674899.

 7. Briana D, Syridou G, Papaevangelou V. Perinatal
COVID-19. Pediatr Infect Dis J 2021;40:e504-6.

8. Kasraeian M, Zare M, Vafaei H, et al. COVID-19 pneu-
monia and pregnancy; a systematic review and meta-
analysis. J Matern Fetal Neonatal Med 2022;35:1652-9. 

9. Cai C, Ruchat SM, Sivak A, Davenport MH. Prenatal
exercise and cardiorespiratory health and fitness: a meta-
analysis. Med Sci Sports Exerc 2020;52:1538-48.

10. Nelson-Piercy C. Respiratory disease. In: Handbook of
Obstetric Medicine. Boca Raton, FL, USA: CRC Press;
2015.

11. van Well GTJ, Daalderop LA, Wolfs T, Kramer BW.
Human perinatal immunity in physiological conditions
and during infection. Mol Cell Pediatr 2017;4:4.

12. Tsafaras GP, Ntontsi P, Xanthou G. Advantages and lim-

itations of the neonatal immune system. Front Pediatr 
2020;8:5.  

13. Chan GJ, Lee AC, Baqui AH, et al. Risk of early-onset
neonatal infection with maternal infection or colonization: 
a global systematic review and meta-analysis. PLoS Med 
2013;10:e1001502.

14. Guan WJ, Ni ZY, Hu Y, et al. Clinical characteristics of
coronavirus disease 2019 in China. N Engl J Med
2020;382:1708-20.

15. Al-Zahrani A, Alanazi L, Thabet H, et al. Maternal out-
comes among pregnant women diagnosed with COVID-
19. Cureus 2023;15:e33887.

16. Babic I, Alsomali F, Aljuhani S, et al. COVID-19 pan-
demic and its impact on perinatal outcomes between
symptomatic and asymptomatic women. Obstet Gynecol 
Int 2022;2022:1756266.

17. Abdulghani SH, Shaiba LA, Bukhari MA, et al. Conse-
quences of SARS-CoV-2 disease on maternal, perinatal
and neonatal outcomes: a retrospective observational co-
hort study. Clin Exp Obst Gynecol 2021;48:353-8.

18. Shams T, Alhashemi H, Madkhali A, et al. Comparing
pregnancy outcomes between symptomatic and asymp-
tomatic COVID-19 positive unvaccinated women: mul-
ticenter study in Saudi Arabia. J Infect Public Health
2022;15:845-52.

19. Al-Matary A, Almatari F, Al-Matary M, et al. Clinical out-
comes of maternal and neonate with COVID-19 infec-
tion–Multicenter study in Saudi Arabia. J Infect Public
Health 2021;14:702-8.

20. Eltayeb MM, Mohamad RMA, Alhawiti IS, et al. Neona-
tal outcome of mothers with COVID-19 in King Salman
Armed Forces Hospital, Tabuk, kingdom of Saudi Arabia. 
Cureus 2023;15:e45257.

21. Agarwal N, Garg R, Singh S, Agrawal A. Coronavirus
disease 2019 in pregnancy: maternal and perinatal out-
come. J Educ Health Promot 2021;10:194.

22. Yildiz I, Bahçeci I, Bağin Ü, et al. Covid-19 infection in
pregnancy: a single-center experience in rize in the east-
ern black sea region. Ann Clin Anal Med 2022;13:141-5. 

23. Di Toro F, Gjoka M, Di Lorenzo G, et al. Impact of
COVID-19 on maternal and neonatal outcomes: a sys-
tematic review and meta-analysis. Clin Microbiol Infect
2021;27:36-46.

24. Marchand G, Patil AS, Masoud AT, et al. Systematic re-
view and meta-analysis of COVID-19 maternal and
neonatal clinical features and pregnancy outcomes up to
June 3, 2021. AJOG Glob Rep 2022;2:100049.

[page 28] [Italian Journal of Medicine 2025; 19:1877]

Article

Non
-co

mmerc
ial

 us
e o

nly

https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020



