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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract. 
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. 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 

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. 

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 5th 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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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)

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 

Variable
COVID-19 cases 
(n=95)

Controls 
(n=95) P. value

No. % No. %

Age (year)
18 – 20 25 26.3 28 29.5

0.767 ns
 

21 – 30 54 56.8 49 51.6
31 – 35 16 16.8 18 18.9
Mean age (SD) 25.7 (4.9) 25.2 (6.1)

BMI category
Normal 35 36.8 37 38.9

0.889 ns
 

Overweight 31 32.6 32 33.7
Obese 29 30.5 26 27.4
Mean (SD) (kg/
m²) 28.2 (5.4) 28.7 (5.1)

Gravidity 1 – 2 47 49.5 50 52.6

0.893 ns3 – 4 35 36.8 32 33.7

5 – 6 13 13.7 13 13.7

Parity Nulliparous 32 33.7 31 32.6

0.981 ns1 – 2 41 43.2 41 43.2

≥ 3 22 23.2 23 24.2

Previous caesarean section 20 21.1 19 20.0 0.857 ns
SD: standard deviation of mean, ns: not significant 

Table 1. Baseline characteristics of the studied groups.

Variable
COVID-19 cases 
(n=95)

Controls 
(n=95) P. value

Mean SD Mean SD
Gestational age at infection 27.8 3.4 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 2. Gestational age at infection and at delivery of the studied groups.

Variable
COVID-19 cases 
(n=95)

Controls 
(n=95) P. value

No. % No. %

Mode of delivery* NVD 25 29.8 69 75.8 0.001 sigCS 59 63.0 23 24.2

Preeclampsia Yes 19 20.0 9 9.5 0.041 nsNo 76 80.0 86 90.5
Antepartum 
hemorrhage 

Yes 11 11.6 3 3.2 0.026 sigNo 84 88.4 92 96.8

Maternal mortality Survived 90 94.7 95 100.0 0.023
nsDied 5 5.3 0 0.0

*Women with miscarriage (n=11 cases and 3 controls) are not entered in the calculation
ns: not significant, sig: significant, CS: caesarean section

Table 3. Gestational age at infection and at delivery of the studied groups.
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Variable
COVID-19 cases 

(n=92)
Controls 
(n=92) P. value

No. % No. %

Fetal distress Yes 2 2.1 0 0.0 0.017
sigNo 93 97.9 95 100.0

Stillbirth Yes 10 10.5 2 2.1 0.015
sigNo 85 89.5 93 97.9

Preterm Labor Yes 11 11.6 3 3.2 0.26 nsNo 84 88.4 92 96.8

Apgar score 1 min > 7 68 71.6 85 89.5 0.002 sig< 7 27 28.4 10 10.5

Apgar score 5 min > 7 82 86.3 91 95.8 0.022 sig< 7 13 13.7 4 4.2

Admission to NICU Yes 17 17.9 4 4.2 0.003 sigNo 78 82.1 91 95.8

Neonatal mortality Survived 90 94.7 94 98.9 0.097 nsDied 5 5.3 1 1.1
ns: not significant, sig: significant, NICU: neonatal intensive care unit

Table 4. Comparison of Neonatal pregnancy outcomes of the studied groups.

 Parameter Mean SD Range
WBC x 103 cell/ml 11.7 5.6 4.5 – 34.0 
Lymphocyte x 103 cell/ml 3.0 1.3  1.2 – 8.2
Neutrophil x 103 cell/ml 8.3 4.2  3.1 – 25.3
Platelet x 103 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 5. Laboratory parameters of the studied group.

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

Table 6. Laboratory parameters of COVID-19 cases.

Figure.1. Distribution of cases according to severity of COVID-19.
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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 

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 

 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 7. Predictors of adverse maternal 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

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

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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