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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Currently, inrelation to the effect of this pandemic on pregnancy,
there are more questions than certainties about the real impact
of COVID-19 on pregnant women. Studies are updated and
often contradict each other. There is no evidence to suggest
that pregnant women with COVID-19 have higher morbidity
than affected non-pregnant women. We aimed to know whether
maternal morbidities were more frequent in pregnant woman
with COVID-19 compared to non-infected pregnant women. A
retrospective case control study was conducted during a period
of 6 months. Medical records were reviewed. A 120 files of
COVID-19 infected women from Mosul city, and 95 files of
non-infected pregnant women were reviewed and analyzed. We
found that Infection with COVID-19 had a significant effect on
pregnancy outcome, infected women were more likely to have
higher incidence rates of adverse perinatal outcomes in both
mothers and the newborns. Also, higher odds of complications
associated with severe disease form Findings of our study
came in line with previous studies in other countries, however,
more medical care and support should be provided to pregnant
women infected with COVID-19, particularly severe cases.
Further studies with larger sample size are still needed for good
understanding of the effect of virus on pregnancy outcomes.

Key words. COVID-19, Epidemiology, Pregnancy outcomes,
maternal complications, neonatal complications.

Introduction.

The COVID-19 pandemic was declared by WHO on March
2020, and it is announced as a disease caused by a novel virus,
in term SARS-CoV-2. Almost all the World countries have
been affected with no specific treatment available yet, however,
attempts to develop vaccines succeeded and now a days
vaccination much reduce the daily registered cases [1].

Preliminary evidence suggests a link between wholesale
seafood sales at the Wuhan market and COVID-19 [2,3]. The
viruses classification international committee declared that
SARS-CoV-2 virus belong to the family coronaviridae, order
Nidovirales corona virus genus. It is a helical or single-stranded
ribonucleic acid (RNA) called SARS-CoV-2 because it shares
some genetic characteristics with other coronaviruses, mainly
through its membrane protein [4,5].

According to available data, the virus has an incubation period
between two to fourteen days. COVID-19 as a disease mainly
occurs in people aged 30 to 79 years, less often in people
younger than 20 years, and it is more frequent in males than
females. Majority of infected cases can have a mild course of
the disease; however, an important proportion of patients can
have severe form and even reach a critical state and death [6,7].

Pregnant women are considered a uniquely vulnerable group
in any outbreak of an infectious disease. However, in case of
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COVID-19, there is a specific predispositions and protective
factors against the natural course of disease [8]. In pregnant
women, physiological changes during pregnancy are known
to predispose pregnant women to severe respiratory symptoms
[9]. Pregnancy is considered a unique state of immunity and
many immune challenges faced during pregnancy which may
be a leading factor in the development of the COVID-19
infection, however, during this period, adaptive changes in
the mother's immune status occur. Accordingly, balance of
pro-inflammatory cytokines and anti-inflammatory cytokines
creates an appropriate environment for maternal adaptation. In
this population, the anti-inflammatory effect may be protective,
and COVID-19 may be less severe [10-14].

Due to certain changes caused by hormones and other
physiological changes during pregnancy, limited lung
expansion, making a pregnant woman vulnerable to certain
respiratory pathogens [15]. Although the available information
is generally limited, studies have been conducted indicating that
the potential danger of this disease for the pregnant woman and
the fetus cannot be ignored. Pregnant women who are already
have an underlying proinflammatory disease, a secondary
reaction to the virus can lead to an even more severe reaction,
which should be considered, especially in the first and third
trimesters of pregnancy [13,16-18]

Different complications during pregnancy can be developed
and linked to COVID-19. During the SARS (SARS-CoV1)
and MERS (MERS-CoV) epidemics in 2003 and 2015,
respectively, pregnant women were found to be at increased risk
of complications such as miscarriage, fetal growth retardation
and preterm birth with more admission to neonatal intensive
care units [19,20].

Previous studies, also reported different complications, such
as stillbirth [21], premature rupture of membranes, premature
labor [22], or preeclampsia which in some cases required
cesarean sections [23],

Vertical transmission of viruses considered one of the main
concerns that occupied the scientific community as a whole
was the possibility of vertical (intrauterine) transmission of the
virus. However, the risk of vertical transmission is low, with no
strong evidence in the medical literature to date [24].

Diagnosis of COVID-19 during pregnancy is usually clinical,
mainly based on the manifestations and not differ than in general
population. Fever and cough are the most frequent symptoms
however, other symptoms are not uncommon such myalgia,
fatigue, and respiratory distress, additionally, some patients
complain of nasal congestion, adenophagy, and diarrhea, in the
early stage of the disease, the white blood cells (WBC) count
may be normal or low, and C-reactive protein may be elevated.
In pregnant women, as in non-pregnant patients, the diagnosis
of COVID-19 is made by detection of the virus using real-
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time RT-PCR. Saliva samples should be taken with a cotton
swab. From the upper respiratory tract, from the nasopharynx
or oropharynx to the depth of the upper respiratory tract and,
if necessary, by endotracheal aspiration or bronchopulmonary
lavage. Sometimes serial tests are needed. if the patient has
isolated fever, the literature recommends a full blood count and
screening for SARS-CoV-2 in the presence of lymphopenia
[25,26].

Serology is also performed and recommended only if RT-PCR
is not possible [27].

Radiological examination performed in these patients is the
same as in non-pregnant women. To rule out viral pneumonia,
it is necessary to perform a chest X-ray and in some cases a CT
scan of the chest [28-30].

Treatment is recommended for pregnant women with clinically
or radiographically proved pneumonia, however, no specific
recommended guideline for treatment of COVID 19 during
pregnancy [31].

Despite many studies are conducted and updated, there still
conflicting results and the studies even contradict each other
in regard to the real impact of COVID-19 on outcomes of
pregnancy, there still more questions than certainties and in
light of the public health problems associated with this disease
and the care of pregnant women, therefore, we aimed in the
current study to assess the effect of COVID-19 on maternal and
neonatal pregnancy outcomes among Iraqi patients.

Materials and methods.

A retrospective, case-control study conducted during a period
of 6 months; January-June 2021. The study including medical
records of 120 women from Mosul city who were infected
with COVID-19 during pregnancy. However, after review of
these medical records only 95 files were included. As inclusion
criteria, we included only medical records of pregnant women
aged 18-35 years with proved diagnosed COVID-19 according
to positive PCR results, symptomatic, singleton pregnancy
and give birth in the hospital. They all included regardless the
gestational age at infection with COVID-19.

Medical records with incomplete information and missed
data were excluded. Also, files of women with gestational
hypertension, gestational diabetes, preeclampsia, history of
abortion, premature labor or history of other complication
during pregnancy such as antepartum hemorrhage, postpartum
hemorrhage were excluded. Women underwent assisted
reproductive procedures and those with signs and symptoms
of spontaneous miscarriage or ectopic pregnancy were also
excluded from the study.

As control group, a total of 95 pregnant women without
COVID-19 with negative PCR tests and have no history of
infection during the pandemic were included and were almost
matched to study group (cases). Controls were apparently
healthy with no comorbidities or complications during their
pregnancy.

The data were collected by review the medical records of
the patients who met the inclusion criteria. The collected
data included the general characteristics, demographic data,
obstetrical, medical and surgical history, previous mode of
delivery, number of cesarean sections.
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Maternal and neonatal outcomes and complications were
reported according to the available data in the medical records.
Positive diagnosis of COVID-19 according to the antibody test.

Acute infection was considered to be the coexistence of
positive both IgM with IgG, and past infection when only
IgG positive. The test used was the One Step test for Novel
Coronavirus (2019-nCov) IgM/IgG Antibody (Colloidal Gold)
manufactured by Daan Gene Co of Sun Yat-Sen University in
China. Its sensitivity is greater than 91% and specificity greater
than 97%, according to the list of rapid tests of the General
Directorate of Public health of the Iraqi Ministry of Health

Definitions.

For purpose of this study, the following definitions were
applied

Preeclampsia: Arterial hypertension associated with

proteinuria, in women with more than 20 weeks of pregnancy
[32]. The operational definition of the study was the diagnosis
of preeclampsia established by an obstetrician-gynecologist and
recorded in the clinical history.

Preterm labor: multifactorial syndrome that leads to the onset
of labor between 22 to 36 weeks 6 days of gestation. For the
study, its operational definition consisted of the diagnosis of
preterm birth by a gynecologist with the establishment of the
fact in the clinical history [33].

Caesarean section: surgical intervention performed to extract
the fetus by medical indication or electively by the pregnant
woman. For the study, its operational definition consisted of
the programming of cesarean section for medical indication
recorded in the clinical history [34].

Low Apgar score: Apgar score of the newborn below 7 at the
first or Sth minutes after birth.

Data analysis

The data analyzed using the statistical package for social
sciences (SPSS) version 26 program. Data were summarized
according to the variable types. Appropriate statistical tests and
procedures were applied accordingly considering a significance
level of 5%. The strength of association between the variables
was determined by calculating the odds ratio (odd ratio) with a
95% confidence interval.

Results.

A total of 95 pregnant women with COVID-19 (cases) and
95 apparently healthy pregnant women as control group were
enrolled in this study, both studied groups were almost matched
and not significantly different in their baseline characteristics,
P>0.05. The mean gestational age at delivery was significantly
lower in COVID-19 cases compared to controls, 36.8 + 2.4
weeks vs. 38.7 £ 0.9 weeks, respectively, (P<0.05), (Tables 1
& 2).

Comparison of maternal pregnancy outcomes of the studied
groups revealed that cesarean section mode of delivery was
more frequent among COVID-19 cases than controls, 62.1% vs.
24.2%, respectively, (P<0.05). Miscarriage also more frequent
in cases than controls, (P<0.05). Preeclampsia reported in 20.0%
of cases and 9.5% of controls, maternal death occurred in 5.3%
of COVID-19 cases vs. none among controls. The differences
were statistically significance, (P<0.05), (Table 3).
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Table 1. Baseline characteristics of the studied groups.

COVID-19 cases Controls
Variable (n=95) (n=95) P. value
No. % No. %
18-20 25 26.3 28 29.5
Age (year) 21-30 54 56.8 49 51.6 0.767 ns
31-35 16 16.8 18 18.9
Mean age (SD) 25.7 (4.9) 25.2(6.1)
Normal 35 36.8 37 389
BMI category Overweight 31 32.6 32 33.7 0.889 ns
Obese 29 30.5 26 27.4
Ir\n/[gan SD)(ke/ 555 (5.4 28.7(5.1)
Gravidity 1-2 47 49.5 50 52.6
3-4 35 36.8 32 33.7 0.893 ns
5-6 13 13.7 13 13.7
Parity Nulliparous 32 33.7 31 32.6
1-2 41 432 41 432 0981 ns
>3 22 232 23 242
Previous caesarean section 20 21.1 19 20.0 0.857 ns
SD: standard deviation of mean, ns: not significant
Table 2. Gestational age at infection and at delivery of the studied groups.
COVID-19 cases Controls
Variable (n=95) (n=95) P. value
Mean SD Mean SD
Gestational age at infection  27.8 34 27.2 5.1 0.774 ns
Gestational age at delivery 36.8 2.4 38.7 0.9 0.001 sig
SD: standard deviation of mean, ns: not significant, sig: significant
Table 3. Gestational age at infection and at delivery of the studied groups.
COVID-19 cases Controls
Variable (n=95) (n=95) P. value
No. % No. %
NVD 25 29.8 69 75.8
. " .
Mode of delivery cs 59 63.0 23 4 0.001 sig
. Yes 19 20.0 9 9.5
Preeclampsia No 76 20.0 26 90.5 0.041 ns
Antepartum Yes 11 11.6 3 32 .
hemorrhage No 84 38.4 92 96.8 0.026 sig
.. Survived 90 94.7 95 100.0 0.023
M 1 1
aternal mortality . 4 5 53 0 0.0 ns

ns: not significant, sig: significant, CS: caesarean section

*Women with miscarriage (n=11 cases and 3 controls) are not entered in the calculation

As shown in (Table 4), generally, adverse neonatal outcomes
were more frequent in COVID-19 cases than controls; fetal
distress, stillbirth, preterm labor, lower Apgar score at 1 and
5 minutes and admission to neonatal intensive care unit were
significantly more frequent in cases than controls, (P<0.05).
Despite that neonatal mortality rate was higher in cases, 5.3%,
compared to 1.1% in controls, but the difference was statistically
insignificant, (P>0.05), (Table 4).

Laboratory parameters of COVID-19 cases are shown in
(Table 5 and 6)
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Regarding the severity , the disease was mild in 54 (56.8%)
cases, moderate in 25 (26.3%) and severe in 16 cases (16.8%),
(Figure 1).

Regarding the predictors of adverse maternal and neonatal
outcomes, it had been found that older maternal age, infection
at earlier stage of pregnancy (lower gestational age at infection),
higher white blood cells (WBCs) count, COVID-19 infection
and severe disease form were significantly associated with
higher frequency of adverse maternal outcomes, however, more
severe form of disease was the stronger predictors with an odds
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Table 4. Comparison of Neonatal pregnancy outcomes of the studied groups.

COVID-19 cases Controls
Variable (n=92) (n=92) P. value
No. % No. %
. Yes 2 2.1 0 0.0 0.017
Fetal distress No 93 97.9 95 100.0 sig
e Yes 10 10.5 2 2.1 0.015
1lbirth .
Stillbirt No 85 89.5 93 97.9 sig
Yes 11 11.6 3 32
Preterm Labor No %4 284 0 96.8 0.26 ns
. >7 68 71.6 85 89.5 .
Apgar score 1 min <7 27 8.4 10 10,5 0.002 sig
. >7 82 86.3 91 95.8 .
Apgar score 5 min <7 13 13.7 4 42 0.022 sig
Yes 17 17.9 4 42
Admissi I . i
dmission to NICU No 73 21 01 958 0.003 sig
. Survived 90 94.7 94 98.9
Neonatal mortality Died 5 53 1 11 0.097 ns
ns: not significant, sig: significant, NICU: neonatal intensive care unit
Table 5. Laboratory parameters of the studied group.
Parameter Mean SD Range
WBC x 103 cell/ml 11.7 5.6 4.5-34.0
Lymphocyte x 10° cell/ml 3.0 1.3 1.2-8.2
Neutrophil x 10* cell/ml 8.3 42 3.1-253
Platelet x 10° platelet/ml 206.4 77.2 85-470
D-dimer (ng/mL) 1441.0 717.9 506.6 —2699.8
S-ferritin (ng/mL) 259.8 38.1 107.0-30.9.0
SD: standard deviation of mean
Table 6. Laboratory parameters of COVID-19 cases.
Parameter Frequency Percent
Leukocytosis > 11,000 cell/ml 41 43.2
Elevated NLR > 3 68 71.6
Elevated D-Dimer 37 38.9
Elevated CRP 61 64.2
Elevated Serum ferritin 31 32.6
Severity
oMild
OModerate
OSevere
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Figure. 1. Distribution of cases according to severity of COVID-19.
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Table 7. Predictors of adverse maternal pregnancy outcomes among
COVID-19 cases.

Variable OR P. value
Maternal age 1.416 0.022 sig
Obesity 1.014 0.382 ns
Gravidity 0.924 0.617 ns
Parity 0.829 0.319 ns
Lower gestational age at infection 2.14 0.011 sig
Previous caesarean section 1.137 0.244 ns
WBCs count 1.932 0.037 sig
NLR 1.832 0.017 sig
Severity of disease 4.860 0.001 sig

ns: not significant, sig: significant, WBCs: white blood cells, NLR:
neutrophil to lymphocyte ratio, OR: odds ratio

Table 8. Predictors of adverse neonatal pregnancy outcomes among
COVID-19 cases.

Variable OR P. value
Older maternal age 1.841 0.030 sig
Obesity 1.661 0.0412 sig
Gravidity 1.230 0.426 ns
Parity 1.140 0.238 ns
Lower gestational age at infection 2.542 0.007 sig
Previous caesarean section 1.031 0.483 ns
WBCs count 1.028 0.422 ns
NLR 1.174 0.222 ns
Severe disease form 3.825 0.001 sig

ns: not significant, sig: significant, WBCs: white blood cells, NLR:
neutrophil to lymphocyte ratio, OR: odds ratio

ratio (OR) of 4.860, (Table 7).

The significant predictors of adverse neonatal outcomes
among COVID-19 cases were older maternal age, obesity, lower
gestational age at infection and severe disease form which is the
stronger predictor (OR= 3.825), (Table 8).

Discussion.

COVID-19 is a pathology of great epidemiological importance
in the current context due to the rapid spread of the virus
and the fact that outbreaks can grow at an exponential rate ;
added to the presence of serious complications that increase
morbidity and mortality [35,36]. The global spread of the
virus has overwhelmed health systems and caused widespread
social and economic disruption[37].Currently, in relation
to the effect of this pandemic on pregnancy, there are more
questions than certainties about the real impact of COVID-19
on pregnant women. Studies are updated and often contradict
each other[38,39].

There is no evidence to suggest that pregnant women with
COVID-19 have higher morbidity than affected non-pregnant
women. However, a sufficient number of pregnant women
have not yet been studied to allow appropriate inferences to be
made. It is known that SARS OR MERS infection significantly
increases the number of maternal deaths, but this does not seem
to be true in the case of COVID-19, but it does seem to increase
the rate of premature birth, preeclampsia, caesarean section and
perinatal death. However, there is still not enough information
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to confirm that there is no vertical infection in these pregnant
women [40—42]

In the present study, most of the patients aged between 21 and
35 years and almost one third of each group were nulliparous.
These data are consistent with other reports such as Saenz et al
[43] and Chinn et al. [44].

In the laboratory tests performed, leukocytosis, higher
neutrophil to lymphocyte ratio was reported in COVID-19
cases, which differs from the study by Yan et al.[45] carried
out retrospectively in 25 Chinese hospitals in 116 obstetric
patients, where they obtained a lower leukocyte value of 7900/
ml; This is probably due to the fact that in our study we present
95 COVID-19 patients in labor, which implies an increase in
physiological leukocytes, In turn, in the retrospective study by
Qiancheng et al., they evaluated pregnant women and detected
leukocytosis in (35.7%) of pregnant patients with COVID-19
which is close to the 43.2% in our study[46].

We also observed an elevation of C-Reactive protein , in
almost 64.2% of patients, Yan, et al. found an elevation of
this parameter in 44% of the patients, it is well identified that
a systemic inflammatory condition would translate into an
elevation of this parameter [45].

D-dimer was found elevated in 38.9%, however, majority of
studies reported elevated D-dimer among COVID-19 patients;
in a study conducted by Qiancheng et al. [46]. 92.3% of
pregnant patients had elevated D-dimer. This can be explained
because COVID-19 is associated with micro-thrombosis,
therefore, the value of D-dimer is relevant and is used as criteria
of severity[47].

We documented elevated serum ferritin in 32.6% of cases,
Chen et al [6] analyzed the clinical characteristics of 99 patients,
in whom (63%) of patients had serum ferritin above normal
levels, another study conducted by Erol et al. [48] found higher
S. ferritin in pregnant women with COVID-19 compared to
healthy controls, S. ferritin, is known as one of the measures of
inflammatory process and its severity and also may reflect the
potential impact of impaired iron metabolism in patients with
COVID-19 [48].

In our study, 16.8% of patients had severe COVID-19, which
is higher than the rate reported by Lokken, et al. [49] who
found that 9.2% of the patients had severe disease; However,
like them, our patients also presented major complications
such as multiple organ failure, septic shock, severe respiratory
failure requiring invasive ventilation, and renal failure that lead
to death of 2 cases giving a mortality rate of 2.4% a higher
value than that found by Lokken, et al. [49] who had 1.3%;
However, we agree on the pathophysiology of the cause of
death, since the first patient with maternal death was referred
in a puerperal state from another institution where she had
managed for severe preeclampsia and it is believed that the
cause of death due to endothelial dysfunction associated with
the hypertensive disorder of pregnancy and that generated by
COVID. As Mendoza et al postulated, indicating that severe
COVID can simulate processes similar to severe preeclampsia
syndrome and HELLP syndrome [50].

It has not been shown that SARS-CoV-2 infection during
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pregnancy is associated with an increased risk of miscarriage
and spontaneous preterm birth, however, some published series
describe a higher incidence of complications during pregnancy
or childbirth in women. affected by COVID. Schwartz et al.
[51] in a series of 38 pregnancies, describe gestational diabetes,
preeclampsia, uterine rupture, gestational hypertension and
hypothyroidism and in relation to childbirth, the fetus or the
newborn: preterm births, fetal distress, premature rupture of
membranes, alterations of the umbilical cord, placenta previa,
chorioamnionitis, oligo and polyhydramnios and meconium
amniotic fluid.

Although the mode of delivery is decided by the usual
obstetric indications and the general condition of the patient,
it is necessary to comment that such a decision should not
be strictly influenced by the presence of the disease [52,53]
the termination of pregnancies has been protocolized by the
fastest way, including cesarean section, but mainly based on
obstetric indications, in order to reduce the time of exposure
of health personnel and to the aerosols that are produced in the
second stage of labor. On the other hand, many patients were
referred to our hospital, for termination of pregnancy, due to a
history of previous cesarean sections, which contributed to the
high percentages of cesarean sections (63%). Similarly higher
cesarean rates reported by Zhang et al. from China [54].

Adverse neonatal outcomes reported in our study were almost
close to that reported in previous studies with some differences
in the reported rates of these complications, However, Zhu et
al. [55] found a high rate, 60%, of preterm infants, , and this is
probably due to the fact that at the beginning of the pandemic,
when COVID-19 was diagnosed, it was decided to terminate
gestation quickly.

Regarding the Apgar assessment, 13.7% newborns had < 7 at
5 minutes, with a diagnosis of perinatal asphyxia. Chen et al.
[56] and Yu et al. [57] reported that all the newborns studied
had Apgar scores at 1 minute and 5 minutes >7 in both studies.
On the other hand, Di Mascio et al. [42] found that the rate of
Apgar score <7 at 5 minutes was 4.5%, and no cases of neonatal
asphyxia were reported.

It was found that 17.9% of the neonates were admitted to
the NICU, with a diagnosis of sepsis, transient tachypnea
of the newborn, hyaline membrane disease and other causes;
5 neonates with a 5.3% mortality rate. Zhu et al. [55] studied
10 hospitalized neonates, 10% died. Di Mascio et al. [42] in a
systematic review, report a perinatal death rate of 7% including
1 stillbirth (2.4%) and one neonatal death (2.4%).

However, the exact effect of COVID-19 on maternal and
neonatal pregnancy outcomes still under debate and further
studies are needed for more clarification

The main limitation of the study is related to the retrospective
nature of the research, which does not allow the risk of this
disease in pregnant women to be measured in its acute stage,
as could be done in a cohort study. Due to the characteristics
of the disease and its treatment, it is not feasible to carry out
this type of study. It was not possible to analyze other maternal
complications due to the absence of serious positive cases,
which are usually sent to more complex care centers.
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Conclusions.

Infection with COVID-19 had a significant effect on pregnancy
outcome, infected women were more likely to have higher
incidence rates of adverse perinatal outcomes in both mothers
and the newborns. Also, higher odds of complications associated
with severe disease form Findings of our study came in line with
previous studies in other countries, however, more medical care
and support should be provided to pregnant women infected
with COVID-19, particularly severe cases. Further studies with
larger sample size are still needed for good understanding of the
effect of virus on pregnancy outcomes.
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