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NARRATIVE REVIEW

Pregnancy outcomes with confirmed SARS-CoV-2 infection during first wave: A

review

Farah Naz Memon, Saima Naz, Tayyaba Rahat

Abstract

Maternal and foetal care has become an important
concern in the wake of enormous global spread of
coronavirus disease-2019 (COVID-19), but there is
scarcity of information about maternal and perinatal
outcomes. The current review was conducted from
March to July 2020. Appropriate and related databases
were searched electronically by using terms, like
"COVID-19 and pregnancy", "pregnancy outcomes of
COVID-19". Pooled analysis of the reviewed studies
showed that of the 164 newborns, vertical transmission
was noted in 7(2.95%). The most common element
140(84.98%) was caesarean section deliveries. COVID-19
pneumonia developed in almost 54(30.90%) of 175
women. The most common symptom of COVID-19
among women was fever 88(50.77%). Adverse maternal
and foetal outcomes were found to be associated with
COVID-19 in the form of severe illness, increased rates of
caesarean section deliveries and worse birth outcomes.
Yet, vertical transmission of COVID-19 infection remains
debatable.
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Introduction

In the Chinese city of Wuhan, a series of patients
presented with pneumonia of unknown cause in
December 2019. The clinical signs and symptoms were
different from bacterial pneumonia and resembled viral
infection.! Gene sequencing analysis of samples taken
from the respiratory tract of the infected patients
showed that novel coronavirus was the causal agent of
the infection.2 The virus that causes the novel
coronavirus disease-2019 (COVID-19) was designated as
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2).3

There is a rapid spread of the viru from China to almost
all parts of the world since December 2019. In March
2020, the World Health Organisation (WHO) declared
Pakistan Health Research Council, Islamabad, Pakistan.
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COVID-19 a global pandemic.4 By October 28, 2020,
COVID-19 had become global public health emergency
of critical concern with 43,965,951 global cases and
1,166,908 global deaths.>

In the management of any infectious disease, care and
protection of vulnerable populations is the key element.
Pregnant women and their foetuses comprise a
vulnerable group during pandemics of infectious
disease. As the number of cases are globally on the rise
at an exponential rate, facts on incidence, transmission
and effect of COVID-19 in pregnant women and their
newborns remain inadequate. Pregnant women are
reported to be disproportionately affected by
respiratory diseases, which are associated with high
maternal mortality and infectious morbidity rates.
Pregnant women compared to the general population
are supposed to be more prone to getting this
infection.6 Besides, they may be more vulnerable to
severe infection because of changes to the immune
system.”

Facts from other similar viral diseases, such as influenza
"A/H1N1"8-11 SARS'2 and Middle East respiratory
syndrome (MERS),'3 showed that these women are at a
higher risk of severe maternal and neonatal mortality
and morbidity. Evidence supports that in the later terms
of pregnancy, the risk of critical illness may be
increased.814

MERS Coronavirus (MERS-CoV) and SARS-CoV share
similarities with SARS-CoV-2 as they are beta ()
coronaviruses having somewhat identical genomic
structures.’ In SARS epidemic, 8,098 cases were
reported and its case fatality rate was about 10.5%3
whereas in the MERS epidemic, 2,519 individuals got
infected and case fatality rate was around 34.4%.6
Importantly, SARS-CoV and MERS-CoV have also been
considered the cause of maternal morbidity and
mortality.’214 In the recent pandemic caused by SARS-
CoV-2, the extent of adverse maternal and perinatal
outcomes are still unclear.

The current narrative review was planned to assess the
extent of adverse maternal and perinatal outcomes of
COVID-19 throughout the first wave of COVID-19.
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Methods

The current review was conducted from March to July
2020. Relevant databases, like Google Scholar, PubMed,
Scopus, Embase and Medline, were searched by using
relevant terms, like "COVID-19 and pregnancy",
"pregnancy outcomes of COVID-19". Articles included
were mostly retrospective studies, case reports and case
series because limited data was available at the time of
conducting the review.

Studies included were related to pregnant women
having confirmed COVID-19 infection by reverse
transcription polymerase chain reaction (RT-PCR).
Studies having data about newborns but missing
evidence about pregnancy and maternal outcomes were
excluded.

The outcomes were divided into three main headings;
General health of pregnant women, terminations of
pregnancy/Mode of delivery and complications; and
foetal outcomes.

All titles, summaries and abstracts were reviewed
independently by three researchers for relevance and
inclusion in the review. In case of disagreement, the
matter was resolved by discussion. Requisite data
regarding COVID-19 symptoms, maternal and perinatal
outcomes was mined by the same researchers.

At first, general health of confirmed COVID-19 pregnant
women was analysed to assesses different parameters,
such as signs/symptoms, development of COVID
Pneumonia, intensive care unit (ICU) admission,
mechanical ventilation mechanical ventilation, and
death. Secondly, maternal outcomes in terms of
termination of pregnancy/mode of delivery and
complications in COVID-19-positive patients were
assessed. Maternal outcomes included were abortions,
pre-term birth, premature rupture of membrane (PROM),
caesarean section (CS) delivery and pregnancy-related

Table-1: Main features of the studies reviewed.
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complications. Finally, foetal outcomes, like abortions,
intrauterine fetal death (IUFD), pre-term birth, perinatal
and neonatal deaths, were assessed. The perinatal
outcomes included were Appearance, Pulse, Grimace,
Activity and Respiration (APGAR) score (1 and 5
minutes), foetal distress, asphyxia, perinatal death
(stillbirth or neonatal death), development of
pneumonia due to COVID-19, admission of newborn to
neonatal intensive care unit (NICU), mechanical
ventilation required, and death. Maternal COVID-19
symptoms at presentation and symptoms of RT-PCR
and/or Immunoglobulin M (IgM) COVID-19-positive
newborns at birth were also recorded.

Data was analysed using SPSS 20. For calculation of
pooled proportions, MedCalc version 16.4.3 was used.

Results
Of the 8 studies reviewed, 4(50%)17-20 were
retrospective, 2(25%)2'22 were case series and

2(25%)23.24 were case reports. Together, the studies had
181 pregnant women. In some studies some pieces of
information were missing, and the review reported them
as "not reported" (Table-1).

Among maternal symptoms at presentation and disease
progression, fever was the most common symptom,
followed by cough, sore throat, dyspnoea, pneumonia,
ICU admission and need of mechanical ventilators
(Table-2).

Detail of maternal and foetal outcomes were noted
(Table-3).

The age range of 181 pregnant women in the 8 studies
was 22-41 years. Gestational age at the onset of COVID-
19 symptoms ranged 25-39 weeks. There were
155(85.6%) newborns who survived, besides, there was
1(0.55%) case each of spontaneous abortion, stillbirth,
and neonatal death due to asphyaxia. Till the end of the

Author Location Study Sample Study Age (years) Vertical Transmission  Vertical Transmission
of Study Duration Size Design (median) observed or not Investigated by Method
Liu etal” China December 2019 to February 2020 13 Retrospective 30(22-36) No Quantitative RT-PCR
ZENG et al2! Wuhan, China January to February 2020 33 (ase series Not mentioned 3/33(9.0%) Quantitative RT-PCR
Chenetal'® Wuhan, China January, 2020 09 Retrospective 28(26-40) No Quantitative RT-PCR
Hui Zeng"® Wuhan, China February to March 2020 06 Retrospective  Not mentioned 2/6(33.3%) SARS-CoV-2-IgM antibodies
Lan Dong23 Wuhan, China January 2020 01 (ase report 29 Yes SARS-CoV-2-IgM antibodies
Maria Claudia?* Peru March 2020 01 (ase report 4 Yes Quantitative RT-PCR
Jie YAN20 China January to March 2020 116 Retrospective  30.8(24-41) No Quantitative RT-PCR
Cuifang Fan22 Wuhan, China January 2020 02 Case series 34/29 No Quantitative RT-PCR

SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2, RT-PCR: Reverse transcription polymerase chain reaction, IgM: Immunoglobulin M.

J Pak Med Assoc

Open Access



2505

Table-2: Clinical characteristics of COVID-19-positive pregnant women.

Pregnancy outcomes with confirmed SARS-CoV-2 infection during first wave: A review

Author (Study site) Fever Cough Sore throat Dyspnoea  Pneumonia per Computed U Mechanical
[Study duration] Tomography Diagnosis ~ Admission Ventilation
Liu Y et al (China) [December 2019
to February 2020]"7 10/13(77.0%)  02/13(15.3%)  01/13(7.70%) 03/13(23.0%) 01/13(7.70%s) 01/13(7.70%s) ~ 01/13(7.70%s)
ZENG et al (Wuhan, China) [January
2020 to February 2020141 08/33(24.2%)  10/33(30.3%) No No 33/33(100%) No No
Chen H et al (Wuhan, China)
[January 2020]8 07/09(77.7%)  04/09(44.4%)  02/09(22.2%) 01/09(11.1%) 08/09(88.8%) Not mentioned No
Hui Zeng (Wuhan, China) [February
to March 20201 Not mentioned ~ Not mentioned ~ Not mentioned ~ Not mentioned Not mentioned Not mentioned  Not mentioned
Lan Dong (Wuhan, China)
[January 2020] Yes No No No Yes No No
Maria Claudia (Peru)
[March 2020]24 Yes No No Yes Yes Yes Yes
Jie YAN (China) [January to
March 202020 59/116(50.9%)  33/116(28.4%)  not mentioned  not mentioned 8/116(6.9%) 8/116(6.9%) 8/116(6.9%)
Cuifang Fan (Wuhan, China)
[January 2020122 02/02(100%) No 1/2(50.0%) No 02/02(100%) No No
COVID-19: Coronavirus disease-2019, ICU: Intensive care unit.
Table-3: Pregnancy outcomes of SARS-CoV-2-positive pregnant women.
Author (Study Location) Number of Gestational Ageat  Maternal Foetal Premature Rupture of Premature Cesarean
[Duration] Pregnant Women Onset of lliness (Weeks) Outcome Outcome Membranes (PROM)  Deliveries Deliveries
Liu Y et al (China) [December 8,
2019 to February 25, 202017 13 35(25-38) Al survived 01 still birth 01/13(7.70%s) 6/13(46.1%)  10/13(76.9%)
ZENG et al (Wuhan, China) [January
2020 to February 2020141 33 Not reported All survived All survived 03/33(%) 4/33(12.1%)  26/33(78.8%)
Chen H et al (Wuhan, China) [Jan 20
to Jan 31,2020]18 09 37(36-39) Al survived All survived 02/09(22.2%) 4/9(44.4%) 9/9(100%)
Hui Zeng (Wuhan, China) [February 16
to March 6, 2020]™ 06 3rd trimester Not reported Not reported Not reported Not reported  6/6(100%)
Lan Dong (Wuhan, China) [Jan 2020123 01 34 Survived Survived No Yes Yes
Maria Claudia Alzamora (Peru)
[March 2020]24 01 33 Survived Survived No Yes Yes
Jie YAN (China) [January 20 to 116 38 (36-39) All' survived 01 spontaneous abortion ~ 6/114(5.26%) 21/99(21.2%)  85/99%(85.9%)
March 24, 2020]20 01 neonatal death
Cuifang Fan (Wuhan, China)2 [Jan 2020] 02 37 Survived Survived No No Yes

36 Survived Survived No Yes Yes

*99 patients delivered whereas, pregnancy of rest of the patients was continued.
SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2.

respective studies, 17(9.4%) women were still pregnant,

while foetal outcome of 6(3.3%) pregnant women was
not reported.

The most common outcome observed in 140(84.98%)
women was CS deliveries followed by premature
deliveries 38(24.67%) and PROM 12(7.64%). No maternal
death was reported by any of the included studies.
Vertical transmission was observed in 7(4.3%) newborns
(Table-4).

Open Access

Out of 7(4.3%) COVID-19-positive newborns, 2(28.6%)
had fever, 2(28.6%) developed dyspnoea, 1(14.3%) had
asphyxia, 1(14.3%) developed respiratory distress
syndrome (RDS), 1(14.3%) had cyanosis, 3(43%)
developed COVID-19 pneumonia, 2(28.6%) required
mechanical ventilation and 4(57.2%) got admitted to
NICU. Information regarding APGAR score was available
for only 5(3%) newborns. APGAR score of 1(20%)
neonate was 3 and 4 at 1 and 5 minutes, respectively.
APGAR score of another 1(20%) neonate was 6 at 1
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Table-4: Pooled proportion of various maternal parameters infected with COVID-19.
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12, (95%C-1)

Pooled Proportion (95%C-1)

Parameters Studies Pregnancies (n/N)
Symptoms and severity

Fever 7 88/175
Cough 6 49/174
Sore throat 4 4/58
Dyspnoea 4 5/58
Pneumonia 7 54/175
ICU admission 4 10/132
Mechanical Ventilation 4 10/132
Outcome

PROM 6 12/174
Premature deliveries 7 38/158
Caesarean deliveries 8 140/164
Maternal death 7 0/175
Vertical transmission 8 71164

71.67 (38.53 - 86.94)
0.00(0.00 - 61.70)
0.00(0.00 - 83.86)
34.94(0.00-77.28)

96.75 (95.04 - 97.87)
54.08 (0.00 - 84.81)
54.08 (0.00 - 84.81)

0.00(0.00 - 66.71)
62.81(15.56 - 83.62)
0.00(0.00 - 59.35)
0.00
77.96 (56.54 -88.83)

50.777 (43.278 t0 58.249)
28.431(21.970 t0 35.619)
18.691 (6.728 to 37.453)
23.051(9.557 to 42.351)
30.905 (24.279 to 38.166)
8.324(4.278 10 14.299)
8.324(4.278 10 14.299)

7.646 (4.218 t0 12.547)
24.672 (18.302 t0 31.975)
84.980 (78.749 t0 89.963)

0.00

2.952(0.976 10 6.714)

COVID-19: Coronavirus disease-2019, PROM: Premature rupture of membranes, ICU: Intensive care unit, Cl: Confidence interval.

Table-5: Indication for caesarean section (CS) delivery.

Indications No. of Studies n/N %

COVID-19 Pneumonia 5 45/98 4592
Previous C-Sec 2 17/94 18.09
Foetal Distress 3 14/104 13.46
Failure to progress 1 5/85 5.88
Preeclampsia 2 5/94 532
Abnormal Foetal Growth 1 2/85 235
Placenta Previa 1 3/85 3.53
Others 4 18/106 16.98

COVID-19: Coronavirus disease-2019.

minute and 8 at 5 minutes. The rest of the neonates had
AGAR scores ranging 8-10.

The most common indication reported for CS delivery
was COVID-19 pneumonia 45(46%), followed by
previous CS 17(19%) and foetal distress 14(13%) (Table-
5).

Discussion

The current review was done on available data till July
15, 2020, but studies published after the cut-off date
were also included for discussion purposes to allow for
better comparisons. Majority of the review findings,
including maternal and gestational age, are consistent
with other reviews conducted worldwide.2526

The most common symptom of COVID-19 among
pregnant women was fever, followed by cough,
dyspnoea and sore throat, whereas COVID-19
pneumonia developed in almost one-third of the
pregnant women. These findings are similar to what has
been reported in literature.26.27

J Pak Med Assoc

With reference to the mode of delivery, the most
common outcome of pregnant women was CS
deliveries, followed by premature deliveries and PROM.
Literature supports the findings.26.2829 Further studies
are recommended in this regard to clarify whether CS
shall be opted for or not if COVID-19 pneumonia
develops in infected pregnant women. Pneumonia
followed by ICU admission and mechanical ventilators
observed in the current review has also been reported
earlier.13

Compared to COVID-19-positive non-pregnant women,
pregnant women were found to be more prone to need
ICU admission and mechanical ventilation.30 It is
postulated that there is a risk of severe COVID-19 disease
in pregnant women.30.31

On the contrary, a retrospective case series in China on
21 full-term pregnancies32 reported no ICU admission in
ICU. Another study in China reported that neither
pregnancy nor childbirth aggravated the symptoms of
COVID-19.33

About 25% women had preterm delivery in the current
review, but a study in China found that no newborn was
preterm or had any postpartum complications.!®
According to another study, the rate of miscarriage and
preterm delivery cannot be solely attributed to COVID-
19 infection since no comparison group is included and
further prospective research is recommended to provide
evidence.34 A surveillance programme in the United
States revealed that about 97.8% patients gave live
births, while 2.2% had lost their pregnancies.3’

Vertical transmission of COVID-19 from the mother to
the foetus is a highly debatable issue in literature as

Open Access
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some studies have reported no evidence of vertical
transmission.18:31,3235

Prospective studies are strongly recommended to clarify
the issue.

Prospective large-scale studies with control groups
matched for age and time shall be done encompassing
complete information regarding maternal and perinatal
outcomes.

Conclusion

Although maternal death is not very common, adverse
maternal and foetal outcomes are associated with
COVID-19 in the form of severe illness and worse birth
outcomes. Moreover, unusual increase in CS rates is also
noticed. Evidence of vertical transmission of COVID-19
infection from pregnant mothers to their foetuses is also
observed though not conclusive.

Disclaimer: None.
Conflict of Interest: None.
Source of Funding: None.

References

1. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features
of patients infected with 2019 novel coronavirus in Wuhan,
China. Lancet 2020;395:497-506.doi: 10.1016/50140-
6736(20)30183-5.

2. World Health Organization (WHO). Clinical management of
severe acute respiratory infection (SARI) when COVID-19 disease
is suspected. [Online] 2020 [Cited 2020 November 13]. Available
from URL: https://www.who.int/docs/default-
source/coronaviruse/clinical-management-of-novel-cov.pdf

3. Rasmussen SA, Smulian JC, Lednicky JA, Wen TS, Jamieson DJ.
Coronavirus Disease 2019 (COVID-19) and pregnancy: what
obstetricians need to know. Am J Obstet Gynecol 2020;222:415-
26. doi: 10.1016/j.ajog.2020.02.017.

4. Shah M, Nawaz S, Jan H, Uddin N, Ali A, Anjum S, et al. Synthesis
of bio-mediated silver nanoparticles from Silyjbum marianum
and their biological and clinical activities. Mater Sci Eng C Mater
Biol Appl 2020;112:110889. doi: 10.1016/j.msec.2020.110889.

5. Ma K, Chen T, Han MF, Guo W, Ning Q. Management and clinical
thinking of Coronavirus Disease 2019. Zhonghua Gan Zang Bing
Za Zhi  2020;28:e002. doi: 10.3760/cma.j.issn.1007-
3418.2020.0002.

6. Chen Y, Li Z, Zhang YY, Zhao WH, Yu ZY. Maternal health care
management during the outbreak of coronavirus disease 2019. J
Med Virol 2020;92:731-9. doi: 10.1002/jmv.25787.

7. Favre G, Pomar L, Musso D, Baud D. 2019-nCoV epidemic: what
about pregnancies? Lancet 2020;395:e40. doi: 10.1016/S0140-
6736(20)30311-1.

8. Investigators Al. Australasian Maternity Outcomes Surveillance
System. Critical illness due to 2009 A/H1N1 influenza in
pregnant and postpartum women: population based cohort
study. BMJ 2010;340:c1279. doi: 10.1136/bmj.c1279.

9. Siston AM, Rasmussen SA, Honein MA, Fry AM, Seib K, Callaghan
WM, et al. Pandemic 2009 influenza A(H1N1) virus illness among
pregnant women in the United States. JAMA 2010;30:1517-25.
doi: 10.1001/jama.2010.479.

Open Access

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Pregnancy outcomes with confirmed SARS-CoV-2 infection during first wave: A review

Jamieson DJ, Honein MA, Rasmussen SA, Williams JL, Swerdlow
DL, Biggerstaff MS, et al. HIN1 2009 influenza virus infection
during pregnancy in the USA. Lancet 2009;374:451-8. doi:
10.1016/50140-6736(09)61304-0.

Louie JK, Acosta M, Winter K, Jean C, Gavali S, Schechter R, et al.
Factors associated with death or hospitalization due to
pandemic 2009 influenza A(H1N1) infection in California. JAMA
2009;302:1896-902. doi: 10.1001/jama.2009.1583.

Wong SF, Chow KM, Leung TN, Ng WF, Ng TK, Shek CC, et al.
Pregnancy and perinatal outcomes of women with severe acute
respiratory syndrome. Am J Obstet Gynecol 2004;191:292-7. doi:
10.1016/}.2j0g.2003.11.019.

Mullins E, Evans D, Viner RM, O'Brien P, Morris E. Coronavirus in
pregnancy and delivery: rapid review. Ultrasound Obstet
Gynecol 2020;55:586-92. doi: 10.1002/u0g.22014.

Alfaraj SH, Al-Tawfiq JA, Memish ZA. Middle East Respiratory
Syndrome Coronavirus (MERS-CoV) infection during pregnancy:
Report of two cases & review of the literature. J Microbiol
Immunol Infect 2019;52:501-3. doi: 10.1016/j.jmii.2018.04.005.
Smith V, Seo D, Warty R, Payne O, Salih M, Chin KL, et al. Maternal
and neonatal outcomes associated with COVID-19 infection: A
systematic review. PLoS One 2020;15:e0234187. doi:
10.1371/journal.pone.0234187.

Visscher HC, Visscher RD. Indirect obstetric deaths in the state of
Michigan 1960-1968. Am J Obstet Gynecol 1971;109:1187-96.
doi: 10.1016/0002-9378(71)90664-8.

Liu Y, Chen H, Tang K, Guo Y. Withdrawn: Clinical manifestations
and outcome of SARS-CoV-2 infection during pregnancy. J Infect
2020. doi: 10.1016/j.jinf.2020.02.028. [ahead of print].

Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W, et al. Clinical
characteristics and intrauterine vertical transmission potential of
COVID-19 infection in nine pregnant women: a retrospective
review of medical records. Lancet 2020;395:809-15. doi:
10.1016/50140-6736(20)30360-3.

Zeng H, Xu C, Fan J, Tang Y, Deng Q, Zhang W, et al. Antibodies
in Infants Born to Mothers With COVID-19 Pneumonia. JAMA
2020;323:1848-9. doi: 10.1001/jama.2020.4861.

Yan J, Guo J, Fan C, Juan J, Yu X, Li J, et al. Coronavirus disease
2019 in pregnant women: a report based on 116 cases. Am J
Obstet Gynecol 2020;223:111.e1-111.e14. doi:
10.1016/j.2j0g.2020.04.014.

Zeng L, Xia S, Yuan W, Yan K, Xiao F, Shao J, et al. Neonatal Early-
Onset Infection With SARS-CoV-2 in 33 Neonates Born to
Mothers With COVID-19 in Wuhan, China. JAMA Pediatr
2020;174:722-5. doi: 10.1001/jamapediatrics.2020.0878.

Fan C, Lei D, Fang C, Li C, Wang M, Liu Y, et al. Perinatal
Transmission of 2019 Coronavirus Disease-Associated Severe
Acute Respiratory Syndrome Coronavirus 2: Should We Worry?
Clin Infect Dis 2021;72:862-4. doi: 10.1093/cid/ciaa226.

Dong L, Tian J, He S, Zhu C, Wang J, Liu C, et al. Possible Vertical
Transmission of SARS-CoV-2 From an Infected Mother to Her
Newborn. JAMA 2020;323:1846-8. doi: 10.1001/jama.2020.4621.
Alzamora MC, Paredes T, Caceres D, Webb CM, Valdez LM, La
Rosa M. Severe COVID-19 during Pregnancy and Possible
Vertical Transmission. Am J Perinatol 2020;37:861-5. doi:
10.1055/5-0040-1710050.

Dashraath P, Wong JLJ, Lim MXK, Lim LM, Li S, Biswas A, et al.
Coronavirus disease 2019 (COVID-19) pandemic and pregnancy.
Am J Obstet Gynecol 2020;222:521-31. doi:
10.1016/j.2j0og.2020.03.021.

Juan J, Gil MM, Rong Z, Zhang Y, Yang H, Poon LC. Effect of
coronavirus disease 2019 (COVID-19) on maternal, perinatal and
neonatal outcome: systematic review. Ultrasound Obstet
Gynecol 2020;56:15-27. doi: 10.1002/u0g.22088.

Liu D, Li L, Wu X, Zheng D, Wang J, Yang L, et al. Pregnancy and

Vol. 72, No. 12, December 2022



F. N. Memon, S. Naz, T. Rahat

28.

29.

30.

31.

Perinatal Outcomes of Women With Coronavirus Disease
(COVID-19) Pneumonia: A Preliminary Analysis. AJR Am J
Roentgenol 2020;215:127-32. doi: 10.2214/AJR.20.23072.
Zaigham M, Andersson O. Maternal and perinatal outcomes with
COVID-19: A systematic review of 108 pregnancies. Acta Obstet
Gynecol Scand 2020;99:823-9. doi: 10.1111/a0gs.13867.

Della Gatta AN, Rizzo R, Pilu G, Simonazzi G. Coronavirus disease
2019 during pregnancy: a systematic review of reported cases.
Am J Obstet Gynecol 2020;223:36-41. doi:
10.1016/j.2j0g.2020.04.013.

Ellington S, Strid P, Tong VT, Woodworth K, Galang RR,
Zambrano LD, et al. Characteristics of Women of Reproductive
Age with Laboratory-Confirmed SARS-CoV-2 Infection by
Pregnancy Status - United States, January 22-June 7, 2020.
MMWR Morb Mortal Wkly Rep 2020;69:769-75. doi:
10.15585/mmwr.mm6925a1.

Delahoy MJ, Whitaker M, O'Halloran A, Chai SJ, Kirley PD, Alden
N, et al. Characteristics and Maternal and Birth Outcomes of
Hospitalized Pregnant Women with Laboratory-Confirmed
COVID-19 - COVID-NET, 13 States, March 1-August 22, 2020.
MMWR Morb Mortal Wkly Rep 2020 ;69:1347-54. doi:

32

33.

34,

35.

2508

10.15585/mmwr.mm6938e1.

Chen Y, Bai J. Maternal and infant outcomes of full-term
pregnancy combined with COVID-2019 in Wuhan, China:
retrospective case series. Arch Gynecol Obstet 2020;302:545-51.
doi: 10.1007/5s00404-020-05573-8.

Liu W, Wang Q, Zhang Q, Chen L, Chen J, Zhang B, et al.
Coronavirus disease 2019 (COVID-19) during pregnancy: a case
series. Preprints 2020, 2020020373. 2020.

Liu W, Wang Q, Zhang Q, Chen L, Chen J, Zhang B, et al.
Coronavirus disease 2019 (COVID-19) during pregnancy: a case
series. Preprints 2020;2020:2020020373.

Di Mascio D, Khalil A, Saccone G, Rizzo G, Buca D, Liberati M, et
al. Outcome of coronavirus spectrum infections (SARS, MERS,
COVID-19) during pregnancy: a systematic review and meta-
analysis. Am J Obstet Gynecol MFM 2020;2:100107. doi:
10.1016/j.ajogmf.2020.100107.

Diriba K, Awulachew E, Getu E. The effect of coronavirus
infection (SARS-CoV-2, MERS-CoV, and SARS-CoV) during
pregnancy and the possibility of vertical maternal-fetal
transmission: a systematic review and meta-analysis. Eur J Med
Res 2020;25:39. doi: 10.1186/540001-020-00439-w.

J Pak Med Assoc

Open Access



