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Abstract. The work is devoted to the analysis of literature data on the peculiarities of the course
of COVID-19 in pregnant women. Certain features of clinical and laboratory manifestations of SARS-
CoV-2 infection have been identified, which should be taken into account for early diagnosis of the
disease and assessment of the severity of COVID-19 in pregnant women.
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Introduction.

Coronaviruses (CoV) are one of the main pathogens that are grouped in the
Coronaviridae family, which primarily affect the human respiratory system. This is one
of the viral outbreaks that occur and re-occur around the world. Previous outbreaks of
coronaviruses include severe acute respiratory syndrome (SARS)-CoV in 2003 and
Middle East respiratory syndrome (MERS)-CoV in 2012, while the new coronavirus,
originally referred to as 2019-nCoV and subsequently named SARS-CoV-2, the
disease it causes has been named COVID-19, which causes a respiratory infection that
can progress to severe pneumonia and, in a small number of cases, death
[1,6,8,9]. Although these coronaviruses have been isolated from different humans and
animal hosts at different times and in different places, they all belong to a type of
coronavirus associated with severe acute respiratory syndrome [11,12].

An increase in the mortality rate requires the identification and protection of
vulnerable population groups. When COVID-19 and other CoVs infect pregnant
women, it increases the risk of adverse obstetric and neonatal outcomes and leads to
severe respiratory disease [4,5]. Preliminary data from numerous studies of influenza
and other respiratory infectious diseases have demonstrated an increased risk of
obstetric complications in mothers compared to non-pregnant women due to
physiological changes that occur during pregnancy. This association has also
previously been shown to occur when pregnant women are infected with one of two
pathogenic coronavirus infections (SARS-CoV 2 and MERS-CoV) [7,10].

Coronavirus infection in pregnant women complicates clinical treatment,
prolonging and complicating the disease and compromising treatment. Researchers
still have doubts about the transmission of the new and previous coronavirus infection
from a pregnant woman to her fetus, a process called vertical transmission [11-13].
Few cases of coronavirus disease during pregnancy have been published, and because
of the possibility of vertical transmission from mother to fetus, there is concern that
fetuses may be at risk of congenital COVID-19 and other CoV outbreaks. With the
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alarming spread of CoV outbreaks worldwide, a comprehensive understanding of
mother-to-fetal transmission of the virus in utero, as well as other emerging viral
infections such as Zika virus and Ebola virus, which may threaten the health and
survival of the infected mother and fetus, are important for effective infection control
and treatment [2-5].

The purpose of the work: to assess the impact of coronavirus infection (SARS-
CoV-2, MERS-CoV and SARS-CoV) during pregnancy and the possibility of vertical
transmission from mother to fetus.

Materials and methods. Until the end of April, a systematic search was
conducted in PubMed, Web of Science, Embase, Google Scholar, and the Cochrane
Library. All authors independently extracted all necessary data using an Excel
spreadsheet. Only published articles with fully available data on pregnant women
infected with SARS-CoV, MARS-CoV, and SARS-CoV-2 were included. Data on
clinical manifestations, maternal and perinatal outcomes were extracted and analyzed.

Results and discussion.

Data from the literature show that the frequency of detection of clinically
significant forms of COVID-19 among pregnant women does not differ from the
indicators in the general population, but there are certain differences in the frequency
of registration of individual clinical manifestations.

During the screening examination of pregnant women during hospitalization in
the maternity hospital, it was shown that 15.7% (33 out of 210) were infected with
COVID-19, while clinical manifestations of the coronavirus disease were detected in
only 20% (7 out of 33) positive for SARS-CoV- 2 [13]. The analysis of clinical
manifestations of COVID-19 in 116 pregnant women showed mainly the presence of
fever (50.9%) and cough (28.4%), while signs of pneumonia, according to imaging
methods, were recorded in 96.3%, and the development of a severe degree — in 6.9%
without maternal mortality [14]. As a result of laboratory studies, leukocytosis
(31.5%), lymphopenia (43.0%), increased level of C-reactive protein (63.0%) was
noted [14]. At the same time, the symptoms of COVID-19 did not depend on the
gestational age at the time of SARS-CoV-2 manifestation [15]. Pregnant women with
SARS-CoV-2 infection may experience more severe symptoms compared to non-
pregnant women. There is little evidence of rapid deterioration in women who had no
symptoms after returning from travel but were subsequently diagnosed with severe
COVID-19 [2].

Some of them, but not all, had concomitant diseases, such as hypertension,
diabetes, cholestasis of pregnancy [2,3,5]. The researchers also reported cases of rapid
deterioration of the mother's condition with a diagnosis of cardiomyopathy [13].
Clinical diagnosis is also complicated by the similarity of laboratory abnormalities in
both conditions. Therefore, it is difficult to distinguish whether laboratory
abnormalities are caused by SARS-CoV-2 infection or preeclampsia, accordingly,
treatment strategies may be erroneous. For example, thrombocytopenia [8] and
impaired liver function [4] are diagnostic criteria for both preeclampsia and worsening
of the course of COVID-19.

A separate study was conducted in the USA on severe conditions in pregnant
women with COVID-19. Patients were hospitalized only with a severe course, 7 days
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after the first symptoms appeared, and after 2 days they required intubation [1]. Of
them, 50% required immediate delivery, which, accordingly, caused a high rate of
premature births.

Conclusions.

Data on the course of the coronavirus disease in pregnant women and the impact
of this infection on the course of pregnancy are only accumulating and need further
systematization. There are certain features of clinical and laboratory manifestations of
SARS-CoV-2 infection that should be taken into account for early diagnosis of the
disease and assessment of the severity of COVID-19 in pregnant women.

References

1. Poon LC, Yang H, Lee JC, Copel JA, Leung TY, Zhang Y Ta iH. Tumuacosi
pexomenaaiii ISUOG oo HOBOT KOpoHaBIpYCHOI 1H(EKIIil mi yac BariTHOCTI Ta
ITICJIAIOIOTOBOTO nepioay 2019: iHpopMmaris VIS MeIUYHUX
IpaIiBHUKIB. YIbTPa3ByKOBE 00CTEe)KCHHS
rinekosorii. 2020. https://doi.org/10.1002/u0g.22013 .

2.Lau SK, Woo PC, Li KS, Huang Y, Tsoi HW, Wong BH Ta
iH. KopoHaBipycomnoiOHu BipyC BaXXKOTO TOCTPOTO PECHIPATOPHOTO CHHAPOMY Y
KUTalChKUX  migkoBoHOCiB. Proc  Natl  Acad  Sci. 2005;102(39):14040-5.
PubMed CAS PubMed Central Google Scholar

3. Zaki AM, Van Boheemen S, Bestebroer TM, Osterhaus AD, Fouchier
RA. BuniieHHs: HOBOTO KOPOHABIPYCY BiJ JIOJWHHU 3 MHEBMOHI€0 B CaymiBChbKii
Apagii. N Engl J Med. 2012;367(19):1814-20. CAS PubMed Google Scholar

4. Opranizamiss  WH. BectynHe cinoBo renepanpHoro aupektopa BOO3 Ha
opudinry mist 3MI mogo COVID-19-11 6epesens 2020 p. 2020 p.; 2020 pik. Google
Scholar

5. Hui DS, Zumla A. Baxkwuii TocTpuii pecmipatopHUil CHHIAPOM: ICTOPUYHI,
emnieMiosoriuni Ta kiiHiuHI ocoonuBocTi. [HpikyBatu Dis Clin. 2019;33(4):869—-809.
Google Scholar

6. Silasi M, Cardenas I, Kwon JY, Racicot K, Aldo P, Mor G. BipycHi iHdexkiii
i gac BaritHOCTi. Am J Reprod Immunol. 2015;73(3):199-213. PubMed PubMed
Central Google Scholar

7. Maxwell C, McGeer A, Tai KFY, Sermer M. Ne 225-Pexomenpariii oo
BEJICHHS aKyIIEPChKUX MAIIEHTIB 1 HOBOHAPOKEHUX, HAPOHKEHUX BlJ MaTepiB 3
17103p0i0 200 UMOBIPHUM TSKKHM TOCTPUM pecripaTopHuM curapoMoM (SARS).J
Obstet Gynaecol Kanana. 2017;39(39):e130-e17. Google Scholar

8. Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W ta in. KniHiuHi
XapaKTePUCTHUKHU Ta OTEHITa] BHY TPIIIHBOYTPOOHOT BEpTUKAIBHOI TTepeadl iHpeKIii
COVID-19 'y nmer’sTd  BariTHHX: PETPOCHEKTHUBHUNM  OTJIAN  MEIUYHOI
nokyMeHrarii. Jlaamer. 2020;395(10226):809—-15. PubMed PubMed Central CAS
Google Scholar

9. Penfield CA, Brubaker SG, Limaye MA, Lighter J, Ratner AJ, Thomas KM, et
al. Bussnennst SARS-COV-2 y 3pa3kax 000710HOK TutanieHTH Ta mioay. Am J Obstet
Gynecol MFM. 2020. https://doi.org/10.1016/j.ajogmf.2020.100133 .

10. Au Ik, I'yo Ik, ®an C, Xyan Ix, FO X, JIi /I Ta in. KoponaBipycHa

ISSN 2663-5712 24 www.sworldjournal.com


https://doi.org/10.1002/uog.22013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16169905
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC+D2MXhtVOqsbbO
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1236580
http://scholar.google.com/scholar_lookup?&title=Severe%20acute%20respiratory%20syndrome%20coronavirus-like%20virus%20in%20Chinese%20horseshoe%20bats&journal=Proc%20Natl%20Acad%20Sci&volume=102&issue=39&pages=14040-14045&publication_year=2005&author=Lau,SK&author=Woo,PC&author=Li,KS&author=Huang,Y&author=Tsoi,H-W&author=Wong,BH
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC+C38Xhs1ekt73P
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23075143
http://scholar.google.com/scholar_lookup?&title=Isolation%20of%20a%20novel%20coronavirus%20from%20a%20man%20with%20pneumonia%20in%20Saudi%20Arabia&journal=N%20Engl%20J%20Med&volume=367&issue=19&pages=1814-1820&publication_year=2012&author=Zaki,AM&author=Boheemen,S&author=Bestebroer,TM&author=Osterhaus,AD&author=Fouchier,RA
http://scholar.google.com/scholar_lookup?&title=Severe%20acute%20respiratory%20syndrome:%20historical,%20epidemiologic,%20and%20clinical%20features&journal=Infect%20Dis%20Clin&volume=33&issue=4&pages=869-889&publication_year=2019&author=Hui,DS&author=Zumla,A
http://scholar.google.com/scholar_lookup?&title=Severe%20acute%20respiratory%20syndrome:%20historical,%20epidemiologic,%20and%20clinical%20features&journal=Infect%20Dis%20Clin&volume=33&issue=4&pages=869-889&publication_year=2019&author=Hui,DS&author=Zumla,A
http://scholar.google.com/scholar_lookup?&title=Severe%20acute%20respiratory%20syndrome:%20historical,%20epidemiologic,%20and%20clinical%20features&journal=Infect%20Dis%20Clin&volume=33&issue=4&pages=869-889&publication_year=2019&author=Hui,DS&author=Zumla,A
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25582523
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4610031
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4610031
http://scholar.google.com/scholar_lookup?&title=Viral%20infections%20during%20pregnancy&journal=Am%20J%20Reprod%20Immunol&volume=73&issue=3&pages=199-213&publication_year=2015&author=Silasi,M&author=Cardenas,I&author=Kwon,JY&author=Racicot,K&author=Aldo,P&author=Mor,G
http://scholar.google.com/scholar_lookup?&title=No.%20225-Management%20guidelines%20for%20obstetric%20patients%20and%20neonates%20born%20to%20mothers%20with%20suspected%20or%20probable%20Severe%20Acute%20Respiratory%20Syndrome%20(SARS)&journal=J%20Obstet%20Gynaecol%20Canada&volume=39&issue=39&publication_year=2017&author=Maxwell,C&author=McGeer,A&author=Tai,KFY&author=Sermer,M
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=32151335
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7159281
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC+B3cXjtVarsL8=
http://scholar.google.com/scholar_lookup?&title=Clinical%20characteristics%20and%20intrauterine%20vertical%20transmission%20potential%20of%20COVID-19%20infection%20in%20nine%20pregnant%20women:%20a%20retrospective%20review%20of%20medical%20records&journal=Lancet.&volume=395&issue=10226&pages=809-815&publication_year=2020&author=Chen,H&author=Guo,J&author=Wang,C&author=Luo,F&author=Yu,X&author=Zhang,W
https://doi.org/10.1016/j.ajogmf.2020.100133

g
ﬁ

SWorldJournal Issue 17 /Part 1 (X QPB

xBopoOa 2019 (COVID-19) y BariTHux: 3BIiT Ha ocHOBI 116 Bumankis. Am J Obstet
Gynecol. 2020. https://doi.org/10.1016/j.2j0g.2020.04.014 .

11. IMipc-Bimbsimc P.A., bepn JIxk., ®ennep JI., Xypi P., bepumreitn I1.C., ABina
K. Tta in. Kiminiuamii mepebir Baxkkoi Ta kputuuHoi ¢opmu COVID-19 'y
rocmitanizoBaHux BariTHuX: kKoroptHe mocmimkenHs CIIIA. Am J Obstet Gynecol
MFM. 2020. https://doi.org/10.1016/j.ajogmf.2020.100134 .

12. Fan C, Lei D, Fang C, Li C, Wang M, Liu Y Ta in. [lepunaTanbpaa nepenaya
COVID-19, acomiiioBana 3 SARS-CoV-2: uun Bapto xBmmoBatucs? Clin Infect
Dis. 2020. https://doi.org/10.1093/cid/c1aa226 .

13. Universal screening for SARS-CoV-2 in women admitted for delivery / D.
Sutton, K. Fuchs, M. D’Alton [et al.] / N. Engl. J. Med. — 2020. — Vol. 382 (22). - P
2163-2164. DOI: 10.1056/NEJMc2009316

14. Yan J. Coronavirus disease 2019 in pregnant women: a report based on 116
cases / J. Yan, J. Guo, C. Fan // Am. J. Obstet. Gynecol. — 2020. — Vol. 223 (1). - P
111.e1-111.e14. DOI: 10.1016/j. ajog.2020.04.014. 15. Liu D. Pregnancy and perinatal
outcomes of women with coronavirus disease (COVID-19) pneumonia: a preliminary
analysis / D. Liu, L. Li, X. Wu // Am. J. Roentgenol. — 2020. — Vol. 215(1). — P. 127-
132. DOI: 10.2214/AJR.20.23072

I15.Liu D, Li L, Wu X, Zheng D, Wang J, Yang L Tta in. Baritaicts i
MepUHATANbHI HACHIAKK JKIHOK 3 KOpOHaBipycHO xBopoboro (COVID-19)
MHEeBMOHi€r0: monepenHin anamiz. Am J Roentgenol. 2020; 215: 127-32. Google
Scholar

16.JIoxken E.M., Yoxkep K.JI., deneiini C., Kauikic A., Kpeuep H.M., Epikcon A.
ta 1H. KniHiuHi xapakrepuctuku 46 BariTHUX KiHOK 3 1H(pekmiero SARS-CoV-2 y
mITaTi Bammnarron. Am J Obstet Gynecol. 2020.
https://doi.org/10.1016/j.aj0g.2020.05.031.

17.Andrikopoulou M, Madden N, Wen T, Aubey JJ, Aziz A, Baptiste CD, et
al. CumnroMr Ta KpPUTWYHI 3aXBOPIOBAHHS Cepell aKyHIEPChbKUX TAIlIEHTOK 3
iH(pexIiero KopoHaBipycHoi xBopoou 2019 (COVID-19). Obstet Gynecol. 2020; 136:
291-9. PubMed CAS Google Scholar

18.Accipi A, Ab6eni I'.P., Ans Macpi M., bin Caing A., I'ep6ep C.I., Yorcon
JIx.T. KoponagipycHa iHdekiris bin3pKkocXiTHOTO pecmipaTOpHOTo CHHAPOMY i 4ac
BariTHOCTI: moBigomJieHHs mpo 5 BumaakiB 13 CayxaiBcbkoi Apasii. Clin Infect
Dis. 2016;63(7):951-3. PubMed Google Scholar

19.Jeong SY, Sung SI, Sung JH, Ahn SY, Kang ES, Chang YS Ta 1. [ndexiis
MERS-CoV vy BaritHoi xinku B Kopei. J Korean Med Sci. 2017;32(10):1717-20.
PubMed PubMed Central Google Scholar

20.Alserehi H, Wali G, Alshukairi A, Alraddadi B. BrumB kopoHaBipycy
Oonm3bkocximHoro pecmipatopHoro cuHapomy (MERS-CoV) Ha BariTHICTH 1
nepuHaTanbHuil pe3ynbrar. BMC Infect Dis. 2016;16(1):105. PubMed PubMed
Central Google Scholar

ISSN 2663-5712 25 www.sworldjournal.com


https://doi.org/10.1016/j.ajog.2020.04.014
https://doi.org/10.1016/j.ajogmf.2020.100134
https://doi.org/10.1093/cid/ciaa226
http://scholar.google.com/scholar_lookup?&title=Pregnancy%20and%20perinatal%20outcomes%20of%20women%20with%20coronavirus%20disease%20(COVID-19)%20pneumonia:%20a%20preliminary%20analysis&journal=Am%20J%20Roentgenol&volume=215&pages=127-132&publication_year=2020&author=Liu,D&author=Li,L&author=Wu,X&author=Zheng,D&author=Wang,J&author=Yang,L
http://scholar.google.com/scholar_lookup?&title=Pregnancy%20and%20perinatal%20outcomes%20of%20women%20with%20coronavirus%20disease%20(COVID-19)%20pneumonia:%20a%20preliminary%20analysis&journal=Am%20J%20Roentgenol&volume=215&pages=127-132&publication_year=2020&author=Liu,D&author=Li,L&author=Wu,X&author=Zheng,D&author=Wang,J&author=Yang,L
https://doi.org/10.1016/j.ajog.2020.05.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=32459701
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC+B3cXhsVygsL/F
http://scholar.google.com/scholar_lookup?&title=Symptoms%20and%20critical%20illness%20among%20obstetric%20patients%20with%20coronavirus%20disease%202019%20(COVID-19)%20infection&journal=Obstet%20Gynecol&volume=136&pages=291-299&publication_year=2020&author=Andrikopoulou,M&author=Madden,N&author=Wen,T&author=Aubey,JJ&author=Aziz,A&author=Baptiste,CD
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27358348
http://scholar.google.com/scholar_lookup?&title=Middle%20east%20respiratory%20syndrome%20coronavirus%20infection%20during%20pregnancy:%20a%20report%20of%205%20cases%20from%20Saudi%20Arabia&journal=Clin%20Infect%20Dis&volume=63&issue=7&pages=951-953&publication_year=2016&author=Assiri,A&author=Abedi,GR&author=Al%20Masri,M&author=Bin%20Saeed,A&author=Gerber,SI&author=Watson,JT
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28875620
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5592190
http://scholar.google.com/scholar_lookup?&title=MERS-CoV%20infection%20in%20a%20pregnant%20woman%20in%20Korea&journal=J%20Korean%20Med%20Sci&volume=32&issue=10&pages=1717-1720&publication_year=2017&author=Jeong,SY&author=Sung,SI&author=Sung,J-H&author=Ahn,SY&author=Kang,E-S&author=Chang,YS
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26936356
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4776369
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4776369
http://scholar.google.com/scholar_lookup?&title=Impact%20of%20Middle%20East%20Respiratory%20Syndrome%20coronavirus%20(MERS-CoV)%20on%20pregnancy%20and%20perinatal%20outcome&journal=BMC%20Infect%20Dis&volume=16&issue=1&publication_year=2016&author=Alserehi,H&author=Wali,G&author=Alshukairi,A&author=Alraddadi,B



