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ABSTRACT

الأهمية  بالغ  أمرًا  الحوامل  النساء  في  كورونا  فيروس  مرض  تحليل  الأهداف: 
لأطباء التوليد للسيطرة على هذا الوباء المستمر .

بفيروس  المصابات  للحوامل  رجعي  بأثر  رصدية  دراسة  خلال  من  المنهجية: 
كورونا المستجد من ابريل 2020 حتى مارس 2021 في مستشفى قوة دفاع 
فيروس  لإصابة  الأولية  النتيجة  على  التركيز  تم  البحرين،  مملكة  في  البحرين 
كورونا المستجد أثناء الحمل وآثار المرض فيما يتعلق بفترة الحمل مع العديد 
تساوي  أو  من  أقل  الاحتمالية  القيمة  اعتبار  تم  المرض.  وشدة  المتغيرات  من 

0.05 ذات دلالة إحصائية .

المستجد  بفيروس كورونا  فترة دراستنا، كانت نسبة الإصابة  خلال  النتائج: 
لدى الحوامل %2.5. كان متوسط فترة الحمل عند التشخيص 33.5±12.2 
لتقييد  كان  أسبوعاً.   38.4±1.8 الولادة  عند  الحمل  فترة  ومتوسط  أسبوعاً 
التوليدية  المضاعفات  تكن  لم   .0.003 احتمالية  قيمة  الرحم  داخل  النمو 
مثل الإجهاض، والولادة المبكرة، وتمزق الأغشية الباكر، والنزيف قبل الولادة، 
العناية  وحدة  إلى  المواليد  ودخول  الموتى،  والمواليد  الولادة،  بعد  ما  والنزيف 
تم  الحمل،  أثلاث  لتحليل  وفقاً  إحصائية.  دلالة  ذات  الولادة  المركزة لحديثي 
التشخيص  عند  الحمل  فترة  بين   0.01 من  أقل  احتمالية  قيمة  على  العثور 
ونتائج الحمل، مثل ولادة طفل حي، والإجهاض، وموت حديثي الولادة. لم 
يكن هناك ارتباط كبير بين فترة الحمل عند التشخيص وبين عمر الأم ومؤشر 

كتلة الجسم. لم نسجل أي حالات اعتلال ووفيات نفاسية عظمى .

حديثي  والأطفال  للأمهات  النهائية  النتيجة  كانت  دراستنا،  في  الخلاصة: 
الولادة من فيروس كورونا مقبولة . قد يساعد تنفيذ الإجراءات والبروتوكولات 
الاحترازية الفعالة وتحديث الأدلة الحالية في كسر سلسلة انتقال فيروس كورونا 

المستجد وحماية النساء الحوامل.

Objectives: To explore the trimester wise significance 
of the primary outcome in pregnant women during 
coronavirus disease-19 (COVID-19) pandemic.

Methods: Retrospective observational study of 
pregnant women who were infected with COVID-19 
from April 2020 until March 2021 at Bahrain Defense 
Force Hospital, Riffa, Bahrain. The study focused 
on the effects in relation to gestational age (GA), 
association with variables, severity, and treatment. A 
p-value of ≤0.05 was considered significant.

Results: During the study period, 74 COVID-19 
cases were identified from the recorded 2944 pregnant 

women. The mean GA at diagnosis was 33.5±12.2 
weeks, and the mean GA at birth was 38.4±1.8 weeks. 

Original Article

Analysis of the obstetric complications revealed fetal 
growth restriction (FGR) had a p-value of <0.001. 
According to the trimester wise analysis, between 
the gestational period at diagnosis and the outcome 
of pregnancy, significant p-value of <0.01 was found 
in miscarriage. There were no significant associations 
found in GA at diagnosis and delivery, complications 
in relation to maternal age and body mass index, and 
no maternal morbidities or mortalities.

Conclusion: In our study, FGR and miscarriage 
were the identified complications. However, the 
maternal and neonatal end result of COVID-19 was 
satisfactory.
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Coronavirus disease-19 (COVID-19) is a pandemic 
since December 2019.1 Severe acute respiratory 

syndrome coronavirus-2 (SARS-CoV-2) strain had 
been first identified in the Wuhan city in China.2 Since 
then, different variant strains have been recognized 
globally. The majority of these mutations are clinically 
less considerable. The Middle East respiratory syndrome 
(MERS-CoV), the South African variant, SARS-CoV, 
the double mutant variant (B.1.617) in India, P.I, the 
Brazilian variant (CAL.20C), the United States of 
America variant (B.1.1.7), the variant from the United 
Kingdom, and the delta plus and lambda variant, all 
created major clinical crisis. Human Coronavirus 229E, 
NL63, OC43, and HKU1 are linked with the varying 
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respiratory symptoms.1 More new variants of the virus 
are anticipated. The course of these new variants is not 
clear. Future studies are needed to clarify whether these 
variants remain unchanged or keep on mutating or 
dissipating from the globe as it created a global crisis.2,3

Various studies showed that the virus has potential 
effects on the neurological and respiratory systems 
due to the cytokine storm and immune reaction in 
pregnancy.4-6 The complexity of the disease was found 
more in women with maternal age more than 35. The 
comorbidities included obesity, diabetes mellitus (DM), 
hypertension, chronic lung disease, chronic heart 
disease, renal disorders, blood disorders, malignancies, 
and women with immunocompromised medications.6,7 
In general, pregnant women with the disease symptoms 
are associated with severity and intensive care unit 
(ICU) admissions compared with non-pregnant. Their 
existence are more in the third trimester.1,7 We analyzed 
the prognosis and outcome of the disease according to 
the gestational age (GA) in our pregnant population. 
However, most of the studies highlighted no difference 
in complications during pregnancy while comparing 
with the general population.8 Potential adverse 
effects of the disease in pregnancy includes: venous 
thromboembolism, acute respiratory distress syndrome, 
ICU admission, pneumonia, sepsis, thrombocytopenia, 
viral myocarditis, cardiomyopathy, mortality, increased 
cesarean rate, miscarriage, preeclampsia, preterm labour, 
fetal growth restriction (FGR), stillborn, neonatal 
morbidities and mortalities.1,6,8

The first confirmed case in Bahrain was in February 
2020. the Royal Bahrain Defense Force Hospital is 
the tertiary center. It has a 400-bed capacity and is 
one of the major hospitals in Bahrain. The National 
Taskforce team made challenging efforts to minimize 
the transmission of the virus, essential steps regarding 
health measures and quarantine facilities without any 
impediment.

The nation has promptly introduced favorable 
protocols to citizens and residents to combat the 
pandemic. The Royal Bahrain Defense Force Hospital, 
Riffa, Bahrain, is one of the dedicated COVID-19 unit 
that has a fully functional field ICU equipped with 
modern critical care facilities and each bed is equipped 
with a ventilator. During COVID-19 pandemic, the 
maternity unit established a committed team and 
isolated ward to impart the service.

Methods. This is a retrospective observational study 
of COVID-19 positive pregnant women at Royal 
Bahrain Defense Force Hospital, Riffa, Bahrain, for 12 
months from April 2020 until March 2021.

The inclusion criteria are confirmed cases of disease 
existence during pregnancy at any gestational period 
or at the time of labour. Women who were diagnosed 
COVID-19 positive before pregnancy and after delivery 
were excluded from the study. The diagnosis was made 
from the nasopharyngeal samples using polymerase 
chain reaction (PCR) or SARS-CoV-2 GeneXpert.

The study design was approved by the Ethical 
Committee Research Centre in Bahrain Defense Force 
Hospital, Riffa, Bahrain, and The national COVID-19 
clinical research team. All data included are anonymized. 
Medical records were reviewed with confidentiality. 
The data included demographic data, maternal 
characteristics, comorbidities, clinical presentation, 
treatment details, and obstetric outcome. We looked 
at the association between the GA at diagnosis and 
at delivery, obstetric complications in relation with 
gestational age and the complications were compared 
with the COVID-19 negative group during the same 
period of study.

Statistical analysis. Continuous variables were 
constituted as mean and standard deviation. Categorical 
variables were added as frequencies and percentages. To 
compare between COVID-19 positive and COVID-19 
negative groups, either Chi-square or Fishers exact test 
were used. Association between variables was evaluated 
with Pearson correlation coefficient, Spearman’s rank 
correlation coefficient, Chi-square test of independence, 
and Fisher’s exact test as appropriate. A p-value of ≤0.05 
was considered significant. Statistical Package for the 
Social Sciences, version 25 (IBM Corp., Armonk, NY, 
USA), and Minitab, version 17, were used for analysis.

Results. During our study period, the incidence of 
COVID-19 positive in the pregnant population was 
2.5%. The mean age was 29.6±5.9 (range: 16-42 years 
old). The mean body mass index (BMI) was 32±6 and 
range between 17-47. The mean gestational period at 
diagnosis was 33.5±12.2 weeks, and the mean GA at 
delivery was 38.4±1.8 weeks.

The correlation between GA at diagnosis and GA at 
delivery is shown in the Figure 1. The complications by 
age and BMI is shown in Figures 2&3.

In our study, none of the diagnosed pregnant 
population had severe/critical COVID-19 symptoms. 
Approximately 70.3% of the cases were asymptomatic. 
Symptomatic were categorized into mild types (24.3%) 
which included: fever, flu symptoms, chills, body 
pain, weakness, alteration in taste/smell, headache, 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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Figure 1 - Scatter plot for correlation between gestational age (GA) at diagnosis and GA at delivery. Gestational age at diagnosis and GA at delivery were 
not found to be significantly associated. COVID-19: coronavirus disease -19

Figure 2 - Complications by age. No significant association between the complications and maternal age of coronavirus disease -19 population. P-values 
of preeclampsia (p=0.610), miscarriage (p>0.05), stillborn (p>0.05), preterm (p=0.310), intrauterine growth restriction (p=0.510), neonatal 
intensive care unit (p=0.468)

upper respiratory tract symptoms, and gastrointestinal 
symptoms. Moderate symptoms (5.4%) included cough 
with shortness of breath without desaturation and chest 
pain. Comorbidity analysis reported that larger number 
of them (67.6%) were not known to have associated 
comorbidities. Approximately 32.4% of the study 
population had comorbidities, such as, autoimmune 
disorders (1.4%), asthma (1.4%), hypertension (5.4%), 
hypothyroid (6.8%), DM (1.4%), and gestational DM 
(16.2%).

Our population did not require any confrontational 
COVID-19 management. None of the 74 patients were 

escalated to ICU or diagnosed any morbidities and no 
mortalities.

Comparison of the complications in COVID-19 
positive and negative groups is shown in Table 1. The 
obstetric outcome showed that out of the 74 pregnancies, 
98.5% of babies were alive, there was one (1.5%) 
stillborn and the same baby was diagnosed as congenital 
anomaly, and 8 (10.8%) patients had miscarriage and 
one patient after vaginal delivery had a postpartum 
hemorrhage. Outcome of pregnancy by trimester at 
diagnosis is shown in Figure 4 and the complications 
by trimester at diagnosis is shown in Figure 5.
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Discussion. The COVID-19 infection in 
pregnancy may have harmful effects due to the partially 
immunocompromised state. The reference standard 
for the diagnosis of Corona infection is the real-time 
PCR.9 We used nasopharyngeal samples using PCR or 
SARS-CoV-2 GeneXpert in our study. The reported 
incidence of COVID-19 infection in pregnancy in our 
study was 2.5%. On the other hand, a study by Nayak 
et al,10 reported that the incidence of COVID-19 
infection in pregnancy was 14.4%. Our study found 
that the mean age on identifying COVID infection was 
29.6 years, with 50% of the pregnant women being in 

the 20-29 age group and 44.6% of them were 30-39 
years, and only 4.1% of the infected group came under 
the age group of 40 years and above. In contrast, Wu et 
al,11 summarized a report of 72,314 cases and reported 
that the COVID infection could occur at any age, with 
the older generation being the most vulnerable. In our 
study looking upon the complications, we did not find 
any significant association in relation to maternal age.

We found that COVID-19 infection was highest 
in pregnant women with 30-35 BMI, accounting for 
38.3%. It was closely followed by the BMI group less 
than 30, which accounted for 36.7%, and lastly, the 

Table 1 - Comparison of complications in COVID-19 positive and negative groups.

Parameters COVID-19 positive (n=74) COVID-19 negative (N=2870) P-value Test

n (%)
PET 3 (4.5) 83 (3.1) 0.476 Fishers exact 
FGR 10 (15.2) 56 (2.1) <0.001 Chi-square
APH 0 (0) 17 (0.6) 1.000 Fishers exact
Pre-term 15 (22.7) 363 (13.4) 0.053 Chi-square
Miscarriage 8 (10.8) 168 (5.9) 0.076 Chi-square
Preterm premature rupture of membranes 2 (3.03) 19 (0.7) 0.096 Fishers exact
Stillborn 1 (1.5) 20 (0.7) 0.415 Fishers exact
PPH (EBL) 1 (1.5) 24 (0.9) 0.472 Fishers exact
NICU Admission 8 (12.1) 443 (16.4) 0.275 Chi-square

COVID-19: coronavirus disease -19, PET: pre-eclampsia, FGR: fetal growth restriction, APH: antepartum haemorrhage, PPH: postpartum 
haemorrhage, NICU: neonatal intensive care unit

Figure 3 - Complications by body mass index (BMI). No significant association between the complications and maternal BMI of coronavirus disease 
-19 population. P-values of miscarriage (p>0.168), stillborn (p>0.05), preterm (p=0.555), intrauterine growth restriction (p=0.572), neonatal 
intensive care unit (p=0.872)
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Figure 4 - Outcome of pregnancy by gestational period at diagnosis.

Figure 5 - Complications by gestational period at diagnosis. Significant association between miscarriage and trimester at diagnosis. P-values of preeclampsia 
(p>0.05), miscarriage (p<0.01), stillborn (p=0.292), preterm (p=0.300), intrauterine growth restriction (p=0.877), neonatal intensive care unit 
(p=0.703)

BMI group of more than 35 constituted 25% of the 
COVID-19 infected pregnant individuals. However, 
we did not find any significant associations between 
the complications and maternal BMI. Cohort studies 
from Washington, United States of America, including 
46 pregnant women with COVID-19 having severe 
diseases concluded that obesity was a major factor.12

Our study showed a high incidence during the third 
trimester. In contrast, a prospective cohort study by 
Mattar et al,13 revealed that the mid-trimester scored 
the highest incidence of COVID-19, and there were no 
mortalities. Our study, had the same result concerning 
mortality. Interestingly, a Brazilian study of 114 women 
with SARS-CoV-2 infection found higher GA to be 
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protective against the severity of the disease.14 Given the 
interval between GA at diagnosis and delivery, we did 
not find any associations.

The clinical presentation includes: fever, fatigue, 
dry mouth, myalgia, and shortness of breath. Few of 
the COVID-19 infected individuals manifested with a 
runny nose, sore throat, nasal congestion, hemoptysis, 
and even diarrhea.9 A preliminary analysis was done by 
Liu et al,15 on 15 pregnant women to assess the clinical 
features of COVID-19 infection. They deduced that 
fever and cough were the common symptoms. It was 
also concluded that all the cases were of the mild type.15

Yan et al,16 did a retrospective review for 116 pregnant 
women from 25 hospitals in China with COVID 
infection and complications of respiratory illness, 
they found that 50.9% had fever, which was the most 
typical clinical presentation, next was cough (28.4%), 
and asymptomatic individuals were 23.3%. Our study 
revealed that 70.3% of the cases were asymptomatic, 
24.3% had mild symptoms, and 5.4% had moderate 
symptoms. None of the patients had a severe or critical 
form of the disease. Sahin et al,17 also found that the mild 
type of the COVID-19 disease was found in pregnancy. 
Also They found that 34.5% of the confirmed COVID 
infected cases had comorbidities, obesity (50%) being 
the most common followed by hypothyroidism which 
accounted for 40% of the cases.17 In our study, most 
of them did not have comorbidities, this could explain 
the mild form of the disease and the better prognosis of 
these individuals.

Singh et al,18 highlighted that DM might facilitate 
COVID-19 infection due to impaired immune 
response, and thereby increased viral entry. The presence 
of DM can determine the severity of the SARS-CoV-2 
infection and can also lead to mortality.18

All of them received symptomatic and supportive 
management, as all of our population were mildly 
affected. Approximately 25.8% of them received clexane 
as anticoagulant in view of post caesarean section. None 
of them were treated with antiviral, antibiotics, or 
hydroxychroloquine in view of COVID-19 infection. 
When we looked at the treatment history of our 
population, we did require only symptomatic and 
supportive therapy as our cases are mildly affected with 
COVID-19 infection. Lopez et al,19 elaborated the 
treatment options which varied according to the severity 
of the disease. It was suggested by McIntosh,20 to refrain 
from the use of corticosteroids beyond 32 weeks as it 
may be related to increased morbidity and mortality in 
novel coronavirus infection. Risks versus benefits must 
be assessed before the administration of the drug. We 
administered steroids to all preterm deliveries as all of 

our cases were mild cases. There were no indications 
found to exclude the criteria for steroid administration.

According to Sahin et al,17 there were no admissions 
to the ICU. We also had a similar conclusion in our 
study as we did not have any morbidity.

Intensified activation of uterine natural killer cells 
has been implicated with spontaneous miscarriage and 
preeclampsia concluded by Phoswa et al.21 Preliminary 
findings of considering COVID-19 infection to be a 
risk factor for preeclampsia suggest that SARS-CoV-2 
infection, despite the absent of severe respiratory 
symptoms, causes a pro-inflammatory state which 
predisposes women who are pregnant to severe 
preeclampsia, opined Coronado-Arroyo et al.22 In a 
South African study regarding maternal mortality from 
COVID-19 infection among pregnant women by Basu 
et al,23 hypertension increased the risk of death higher 
in the third trimester. The stillborn rate accounted for 
66%. Our study did not show any significance for 
preeclampsia in the COVID-19 population. However, 
the trimester wise outcome showed significance in 
miscarriage. The stillborn rate of our study was 1.5% 
and was associated with congenital abnormality, which 
might not explain the direct relation with COVID-19 
infection.

In Yan et al,16 study of the 8 patients who had severe 
pneumonia, one had a spontaneous miscarriage and 
unplanned preterm delivery, constituting 6.1%. Hence, 
they concluded that pregnant women infected with 
SARS-CoV-2 are not significantly related to an increased 
risk of unplanned preterm delivery or miscarriage.16 
Mullins et al,24 after reviewing 21 relevant studies, 
inferred that preterm delivery occurred in 47% of 
women admitted with COVID-19 infection. According 
to a population-based study on the SARS-CoV-2 
infection impact on pregnancy outcomes of 2225 
pregnant women, they concluded that symptomatic 
patients had a modest increase in intrapartum fetal 
distress and preterm delivery.25 Our study concluded 
that the preterm delivery in the COVID-19 infected 
group was 22.7% compared to the non-infected group 
(13.4%). However, it was not statistically significant.

Another complication in pregnancy concerning 
SARS-CoV-2 infection is IUGR. Dang et al,26 stated 
that the immunological changes and inadequate blood 
supply could be the cause for the FGR. Even though 
our population were with the mild form of disease, 
IUGR in the COVID-19 infected pregnant women 
were statistically significant when compared with non-
infected pregnant individuals. However, the correlation 
may not be directly related to COVID-19. Effect of 
placental pathology might potentially influence the 
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growth of the developing fetuses. So we recommend 
strict fetal surveillance for all COVID-19 infected 
pregnant women.

During our study, postpartum hemorrhage (PPH) 
was not a point for consideration, and we inferred that 
1.5% of the Covid-19 positive cases had PPH. Similarly 
the survey by Liao et al,27 found no significant difference 
in PPH between COVID-19 infected and non-infected 
ones.

Newborns of COVID-19 positive mothers, 
admitted in neonatal intensive care unit (NICU) were 
found to be higher when compared to the general 
population deduced by Smith et al,28 after evaluating 
73 articles on maternal and neonatal outcomes in 
COVID-19 positive patients. Our study did not find 
any significance in NICU admissions and none of our 
neonates belong to the study group were infected with 
COVID-19 infection.

Interestingly, the overall outcome was favourable 
during our observation of the COVID-19 infected 
pregnant population. Considering the complications 
by trimester wise diagnosis at gestation period, the 
p-value was <0.01 and was statistically significant for 
the miscarriage. However, other associated factors for 
the miscarriages were not studied. So that the direct 
relation of COVID-19 infection cannot be included. 
The result of a comparative study between positive 
and negative groups by Nayak et al,10 revealed the 
obstetric outcome was not crucial. It was also true in the 
observations by Ribeiro et al,29 in which they found no 
neonatal asphyxia, no severe infection of COVID-19 in 
pregnancy and no mortalities.

Study limitations and strength. As the sample size 
was small the error might be possible. The reason for the 
small sample size could be the effective precautionary 
measures followed in order to reduce the transmission of 
the virus. Even though it was a pandemic crisis, the study 
was conducted in person with the positive cases. We 
looked at the association of GA at diagnosis and delivery. 
We looked at the outcome of pregnancy - trimester wise  
to find the significance of the COVID-19 infection in 
each trimester. We could identify the complications of 
COVID-19 infection in pregnancy, such as miscarriage 
and FGR and we managed the cases of FGR effectively, 
and we also made future recommendations in view of 
the COVID-19 infection in pregnancy.

Further studies are recommended to analyze the 
direct implications of COVID-19 in pregnant women. 
The population should be educated to avoid the fear 
of the disease as effective precautionary measures and 
management strategies including fetal surveillance could 
lead to optimal obstetric outcome. The implementation 

of comprehensive management plan is essential for 
the affected pregnant women. Accomplishing effective 
precautionary measures and updated protocols will help 
break the chain of COVID-19 transmission.

In conclusion, even though the severity of 
COVID-19 affected pregnant women was mild in our 
study, the disease had the significant association with 
IUGR. Complications of COVID-19 infection had 
no association with GA at diagnosis, maternal age, 
body mass index, and comorbidities. The trimester 
wise evaluation had the significant association for 
miscarriage.

Future studies of placental pathology and related 
etiologies will bring light to the coincidence of maternal 
and neonatal complications in COVID-19 infection.
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