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ABSTRACT

قبل  الحمل  أثناء  الحيوية  المضادات  استخدام  البحث  هذا  يدرس  الأهداف: 
وأثناء جائحة COVID-19 في مملكة البحرين.

في  الحيوية  المضادات  استخدام  مقارنة  على  الدراسة  اشتملت  المنهجية: 
مجموعتين من المرضى: المجموعة الأولى هي النساء الحوامل اللائي ذهبن إلى 
مستشفى قوة دفاع البحرين في حالة مخاض نشط لمدة شهر واحد قبل جائحة 
في  حضروا  الذين  المرضى  جميع  تشمل  الثانية  والمجموعة   COVID-19

.COVID-19 المخاض النشط لمدة شهر واحد خلال جائحة

فترة  قبل  الولاده  قسم  دخلوا  مريضاً   280 التحليل  هذا  يشمل  النتائج: 
الجائحة، و 193 مريضاً من الفترة التي تلت جائحة COVID-19. استخدم 
مرضى ما بعدCOVID-19 المزيد من المضادات الحيوية لفترة أطول، ولوحظ 
الفرق الأكثر أهمية خلال الربع الثالث متبوعًا بالربع الثاني. في الربع الأول من 
الحمل، استخدم ٪4.2 من المرضى المضادات الحيوية في فترة ما بعد الجائحة 
مقارنة بـ ٪0.7 في مرضى ما قبل COVID-19. كان هناك عدد أكبر بكثير 
من المرضى الذين عولجوا من التهاب المهبل الجرثومي في فترة ما بعد كوفيد 

مقارنة بالمجموعة الأخرى.

بعد  الحمل  أثناء  الحيوية  المضادات  استخدام  زيادة  التحليل  أكد  الخلاصة: 
.COVID-19

Objectives: To investigated the usage of antibiotic 
during pregnancy before and during COVID-19 
pandemic in Kingdom of Bahrain.  
                    

Methods: This was a retrospective study of antibiotic 
usage in 2 groups of patients. The first group was 
280 patients who attended the in active labor room 
pre-COVID pandemic. The second group was 193 
patients who attended the labor room after the 
COVID-19 pandemic. Most of the data discussed 
below explores the impact of COVID-19 infection 
before the development of full vaccinations against 
COVID-19 in Bahrain.  

Results: The analysis confirmed higher usage of 
antibiotics during pregnancy post-COVID-19 
outbreak (27.9% vs [versus] 5%), and the most notable 
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difference was observed during the third trimester 
(17.1% vs  3.2%) followed by the second trimester 
(7.3% vs 1.1%). Likewise, there were more patients 
treated for urinary tract infection (16.1% vs 3.6%) 
and bacterial vaginosis (10.4% vs 0.7%) during 
the post-COVID period. There was no difference 
in the percentage of patients treated for upper 
respiratory tract infection among the groups. 
 
Conclusion: The analysis confirmed higher usage of 
antibiotic during pregnancy post COVID19.
                                                                                                                                                         
Keywords: antibiotic, pregnancy, covid-19, risk, fetal, 
neonatal, infant, morbidity
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Pregnancy is characterized by hormonal, 
immunological, and metabolic changes aimed 

at supporting the growth of the fetoplacental unit. 
Pregnancy impacts the microbiome’s makeup, and 
the microbiome is disturbed by a single course of 
antibiotics.1 The use of antibiotics can occasionally save 
lives, but they can also have unfavorable consequences, 
even those that are thought to be safe during pregnancy, 
they affect the fetus through alterations of the maternal 
microbiota without crossing the placenta.2
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Multiple obstetrical Indications require antibiotics 
during pregnancy, including prevention of preterm 
labor in the context of premature rupture of membranes 
(PROM) before term.3,4 Moreover, antibiotics are 
commonly used for the prevention of Group B 
Streptococcus neonatal disease.5,6 Ampicillin combined 
with gentamicin is the first-line antimicrobial regimen 
for the treatment of clinical chorioamnionitis which 
should be initiated during the intrapartum period.7 
For the prevention of infection after cesarean section, 
the World Health Organization (WHO) advises giving 
a single dose of antibiotics 30 to 60 minutes before 
surgery.8 One Cochrane review of 12 studies that was 
published in 2020 advises that one dose of antibiotics 
is equally effective to a longer duration of antibiotic 
treatment.9 Regarding normal vaginal delivery, WHO 
guidelines 2015 recommend routine antibiotic 
prophylaxis for women with a third- or fourth-degree 
perineal tear.10,11 In 2021, the WHO issued new 
guidelines recommending single-dose prophylactic 
antibiotics for women undergoing operative vaginal 
delivery.12 

Non-obstetrics indication for antibiotics used 
during pregnancy including respiratory, ear, nose, 
and throat infections. Kidney and bladder infections 
are more frequent and can cause maternal organ 
failure.13                                                                                                                                                                           

Severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) is the strain of coronavirus which 
causes coronavirus disease-19 (COVID-19).14,15 Many 
pregnant women who are infected with SARS-CoV-2 
are asymptomatic.16 The main symptoms of COVID-19 
in pregnancy are cough, fever, sore throat, dyspnea, 
myalgia, loss of sense of taste and diarrhea, moderate 
disease (viral pneumonia), severe pneumonia, and 
critical disease (acute respiratory distress syndrome), or 
septic.17,18 Pregnant women with COVID-19 appear 
to be at greater risk for pregnancy complications, with 
more need for antibiotic use.19 Fetal complications are 
high, including, prematurely, low birth weight, and 
stillbirth.20                                                                                                       

This study is aiming to ascertain the extent of 
antibiotic use before and after the COVID-19 pandemic 
during the antenatal period and labor and its effects on 
birth outcomes in the Kingdom of Bahrain.  

Methods. This was a retrospective study, that 
included 2 groups of patients, first one was pre-COVID 
pandemic, and included all pregnant women who 
attended Bahrain Defense Force Hospital, Riffa, 
Bahrain in active labor for one month during the 
period between October 2019 and November 2019 
(total of 280 patients). The second group was pregnant 
women who attended the labor room in active labor 
during the COVID-19 pandemic at the maximum peak 
of incidence in Bahrain, between May 2021 and June 
2021 (a total of 193 patients recruited). Most of the 
data discussed below explores the impact of COVID-19 
infection prior to the development of full vaccinations 
against COVID-19 in Bahrain. The hospital has an 
obstetrics and gynecology unit which runs an antenatal 
clinic with a resident gynecologist, pharmacist, and 
several midwives and nurses. The information was 
gathered from the operating room book, antenatal 
clinic data, patient medical records in the hospital, and 
the labor room register.

The inclusion criteria was the mother should 
have attended all antenatal care at the hospital after 
confirmation of pregnancy either by ultrasonography 
or human chorionic gonadotrophic detection 
method. Patients’ characteristics such as age, body 
mass index (BMI), previous gravidity and parity, 
and past medical history are recorded. Also, labor 
characteristics including preterm labor, PROM, and 
the mood of delivery are documented. The antibiotic 
dose prescribed, the duration of therapy, and the 
frequency of administration taken into consideration 
are all documented in the note. All patients with partial 
hospital care or complete community antenatal care 
were excluded from the study. Furthermore, the plan was 
to exclude patients with confirmed COVID-19 from 
the second group but there were none in that month. 
We encountered the usage of the following individual 
antibiotics: amoxicillin, azithromycin, amoxicillin–
potassium clavulanate, phenoxymethylpenicillin, 
cephalexin, clarithromycin, clindamycin, doxycycline, 
erythromycin, metronidazole, and nitrofurantoin. 
In Bahrain, antibiotics cannot be obtained without a 
prescription. Hence, we documented some of the most 
common indications for prescribing antibiotics during 
pregnancy before and after the COVID-19 pandemic 
and discuss the potential associated risks including 
birth weight, appearance, pulse, grimace, activity and 
respiration (APGAR) scores, and incidences of birth 
defects as indicators of birth outcomes. Poor APGAR 
scores included all babies born with APGAR scores 
less than 3 at 5 minutes.  Preterm labor is defined 
as when regular contractions result in the opening 
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of the cervix between 24 and 37 gestational weeks. 
Premature rupture of membranes  is a rupture of the 
membranes before labor begins, the diagnosis was based 
on speculum examination. The study also recorded 
hospital admission with and without antibiotic use and 
the length of hospital stay.

Statistical analysis. Statistical analysis was carried 
out using Stats Direct software (Version 3.3.5 
22/03/2021Wirral, UK). The assessment was carried out 
on the data to explore differences between groups with 
regard to basic characteristics such as age, BMI, previous 
pregnancies, medical history, labor characteristics, and 
antibiotic usage. Continuous data was analyzed using a 
two-sided T-test and expressed as mean±SD. Discrete 
variables are expressed as frequency (percentages) and 
calculated by the Chi-square test or Fisher’s exact test. P 
values of <0.05 were considered statistically significant.

Results. This analysis includes a total of 473 pregnant 
patients who attended labor room in active labor. over 
the study period. A total of 280 patients were recruited 
prior to the pandemic, and 193 patients were recruited 
from the period after the COVID-19 pandemic. The 
basic characteristics matched regarding age, BMI, and 
previous parity. However, post-COVID patients were 
more likely to have suffered a miscarriage prior to their 
current pregnancy with a mean of 0.6 compared to 0.4 
for patients prior to the pandemic (p=0.01). The groups 
have similar background medical histories regarding 
diabetes and hypertension (Table 1).                                                                     

 Labor characteristics assessment showed similar 
rates of pre-labor rupture of membrane and congenital 
abnormalities. Furthermore, fetal gender, birth weight, 
and poor APGAR score babies were all similar between 
the groups. Post-pandemic patients have markedly 
higher preterm labor at 12.4% vs 3.9% (p=0.0005) 
and lower cesarean birth at 14.5% vs 25.7% (p=0.004) 
(Table 2).

Post-COVID patients have a higher admission rate 
at 18% vs 8.2% (p=0.001). However, admission with 
infection was similar between the groups. Furthermore, 
the length of stay in the hospital did not differ between 
the groups. Post-COVID patients used more antibiotics 
and for a longer period of time at 27.9% vs 5% and 
mean days of 1.4 vs 0.3 in the order provided. The most 
significant difference in usage was noted during the 
third trimester at 17% vs 3.2% (p=<0.0001) followed 
by the second trimester at 7.3% vs 1.1% (p= 0.001). 
In the first trimester, 4.2% of patients used antibiotics 
in the post-pandemic period compared to 0.7% in the 
pre-COVID patients (p=0.02). There were significant 
patients treated for bacterial vaginosis (BV) in the 

post-COVID period compared to the other group at 
10.4% vs 0.7% (p<0.0001). Likewise, there were more 
patients treated for urinary tract infection (UTI) during 
the post-COVID period at 16.1% vs 3.6% (p<0.0001). 
There was no difference in the percentage of patients 
treated for upper respiratory tract infection (URTI) 
among the groups (Table 3).

Discussion. Considerable evidence suggests that 
the COVID-19 pandemic is driving up the rate of the 
overuse of antibiotics.21 One meta-analysis estimates 
that antibiotic prescription for COVID-19 was 0.80 
(95% CI: 0.72–0.88), whereas antibiotic use among 
patients with non-COVID-19 infections was 0.54 
(95% CI: 0.49–0.58). In 50% of cases, antibiotics 
administration is inappropriate prescriptions 0.52 
(95% CI: 0.32-0.72).22

This analysis was carried out to ascertain the effect of 
COVID-19 on the usage of antibiotics during pregnancy 
and labor. This study was carried out before vaccination 
reflecting the tangible attitude of patients and clinicians 
to prevent serious infection in the absence of vaccination. 
The first notable difference is the number of patients 

Table 1 - Differences in patients’ characteristics   before and after the 
COVID-19 pandemic.  

Parameters Pre COVID
n=80 (%)

Post COVID 
n=193 (%) P-value

Maternal age 29.2±5.9 28.6±5.4 0.22
BMI 30.9±6.2 31.2 ±5.4 0.72
Gravida 3.5 ±2.3 3.6 ±2.1 0.65
Parity 2.2±2 2.1 ±1.7 0.62
Miscarriage 0.4 ±0.7 0.6 ±0.8 0.01
DM 37 (13.2) 27 (13.9) 0.81
PIH 7 (2.5) 3 (1.6) 0.54
BMI: body mass index kg/m2, DM: diabetes mellitus, PIH: pregnancy 

induced hypertension

Table 2 - Differences in labor characteristics before and after the 
COVID-19 pandemic.  

Parameters Pre COVID
n=280 (%)

Post 
COVID 

n=193 (%)
P-value

PROM (%) 2 (0.7) 5 (2.6) 0.13
Preterm labor (%) 11(3.9 24 (12.4) 0.0005
Congenital anomalies (%) 1 (0.4) 2 (1.04) 0.57
CS (%) 72 (25.7) 28 (14.5) 0.004
Gender (%)

Female
Male

136 (48.6)
144 (51.4)

89 (46.1)
104 (53.9) 0.59

Poor Apgar score (%) 6 (2.1) 2 (1.04) 0.48
Birth weight (kg) 3.2±0.5 3.2±0.6 0.97

PROM: premature rupture of membranes, CS: cesarean section
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recruited in the 2 periods of the study. There were far 
fewer patients in the post-COVID-19 group as many 
patients will address any medical concern during the 
antenatal period outside the hospital setting to reduce 
COVID-19 exposure risk. Furthermore, post-COVID 
patients tend to avoid big teaching hospitals and aim 
for delivery at a private hospital with limited exposure 
to risks. 

Our analysis shows that, although patients in the 
2 groups have similar age, BMI, previous parity, and 
medical history, the post-COVID patients were more 
likely to have suffered a miscarriage prior to their 
current pregnancy. It is not clear from this analysis 
if the increased miscarriage is actually related to 
COVID-19 or just a random finding. However, there 
is a lot of data available on the impact of COVID-19 
infection on first- and second-trimester pregnancy loss. 
A nationwide study in the United States of America 
reported no increase in the risk of fetal loss prior to 20 
weeks of gestation because of COVID-19 infection.23 
Other studies have also confirmed similar findings, with 
no statistically significant increase in fetal loss prior to 
20 weeks of gestation following COVID-19 infection.24                                                                                                                 

Fetuses may be exposed to SARS-CoV-2 during 
critical periods of fetal development. Our analysis 
confirmed the fact that COVID-19 infection causes 
no reported increase in congenital anomalies and 
vertical transmission is uncommon. What is unknown 
in our cases is whether the second group had silent 
COVID-19 during early pregnancy. Despite over a 

million confirmed COVID-19 infections worldwide, 
there has been no reported increase in the incidence of 
congenital anomalies.25

Our study showed that-post pandemic patients have 
significantly higher preterm labor and lower cesarean 
birth. It needs to be said that our record did not confirm 
previous exposure to COVID-19 and cannot rule out 
silent infection. One study was carried out to Compare 
symptomatic with asymptomatic COVID-19 pregnant 
patients. The study found that symptomatic patients 
were associated with an increased risk of preterm birth 
and cesarean delivery.  The study also compared mild 
and severe COVID-19 infection and found severe 
disease was strongly associated with preterm birth and 
cesarean delivery.26

In a systematic review, the preterm birth rate in 
women with symptomatic COVID-19 appears to be 2 
to 3 times higher than the background rate. The review 
estimated the risk of preterm birth at approximately 
17%. Most of these preterm births (94%) were 
iatrogenic.19 In the initial United Kingdom obstetric 
surveillance system (UKOSS) study, the median 
gestational age at birth was 38 weeks of gestation 
with a preterm birth rate of 27%. Nearly half of the 
preterm birth was iatrogenic for maternal compromise 
and 15% were induced for fetal reasons.27 An updated 
UKOSS study confirmed that preterm birth was more 
likely for women with COVID-19. Approximately 
19% of women with symptomatic COVID-19 and 9% 
of women with asymptomatic COVID-19 gave birth 
before 37 weeks of gestation. Compared with a historical 
cohort of pregnant women without SARS-CoV-2, 
pregnant women with symptomatic COVID-19 were 
more likely to give birth before 32 weeks of gestation 
and before 37 weeks of gestation.28 Further studies from 
Spain and the UK have confirmed this increased risk of 
preterm birth with symptomatic maternal COVID-19 
infection.29,30

Our results confirmed lower cesarean birth 
post-COVID group. This observation needs to be 
considered with caution as the hospital’s general 
setting could have contributed to this finding. Patients 
who need to go for a cesarean section as the planned 
procedure would have attended a private hospital with 
less COVID-19 exposure risk association and avoid 
coming to a teaching hospital. Other studies showed 
maternal COVID-19 is associated with an increased 
rate of cesarean birth. From the initial UKOSS study, 
59% of women had cesarean births; approximately half 
of these were due to maternal or fetal compromise. The 
remainder were for obstetric reasons (such as progress 
in labor, previous cesarean birth) or maternal request 

Table 3 - The effect of Covid 19 on antibiotic usage during pregnancy 
and labor. 

 

Parameters Pre Covid
n= 280 (%)

Post Covid 
n= 193 (%) P-value

Antenatal admission 23 (8.2) 35 (18.1) 0.001
Antenatal admission with 
infection 10 (3.6) 10 (5.2) 0.39

Length of hospital stay 0.13 ±0.7 0.25 ±1.4 0.27
Use of antibiotics during 
pregnancy 14 (5) 54 (27.9) <0.0001

Use of antibiotics per 
trimester

1st

2nd

3rd 

2 (0.7)
3 (1.1)
9 (3.2)

8 (4.2)
14 (7.3)
33 (17.1)

0.02
0.001

<0.0001

Duration of usage 0.3 ±1.3 1.4 ±2.7 <0.0001
Indications

BV
BV/UTI
URTI
UTI

2 (0.7)
0 (0)

2 (0.7)
10 (3.6)

20 (10.4)
3 (1.6)
0 (0)

31 (16.1)

<0.0001
0.07
0.35

<0.0001
BV: bacterial vaginosis, UTI: urinary tract infection, URTI: upper 

respiratory tract infection

http://www.smj.org.sa/index.php/smj/index


786

COVID-19 and antibiotic during pregnancy ... Bahaa et al

Saudi Med J 2023; Vol. 44 (8)     https://smj.org.sa      

(6%).27 The updated UKOSS data confirmed this 
trend, with a 49% cesarean birth rate for women with 
symptomatic COVID-19 versus 29% for a historical 
control group from 2018.28 All the mentioned studies 
looked at the effect of the COVID-19 infection on 
cesarean birth rather than the incidence of cesarean 
birth in general.

Also, an analysis of our results showed that 
post-COVID patients have a higher admission rate 
of 18% vs 8.2%. This trend could reflect the fact that 
the level of preventive measures and precautionary 
intervention is likely to be higher post-COVID period. 
However, reassuringly, admission with infection 
and length of hospital stay were similar between the 
groups. Understandably, post-COVID patients used 
more antibiotics for a longer period of time. The most 
significant difference in usage was noted during the 
third trimester followed by the second trimester. This 
increase in antibiotic usage in the third trimester cannot 
be contributed to pre- cesarean antibiotic prophylaxis 
as our data showed less cesarean rate post COVID-19. 
The risk of antibiotic exposure was highest in the last 
trimester due to a higher incidence of undiagnosed 
urinary tract infections and BV. Regarding antibiotic 
usage during pregnancy, one study carried out by Mesah 
et al31 in 2017, showed that most antibiotic exposure 
during pregnancy was in the third trimester 79%. 
In fact, 42.4% of all antibiotic treatments occurred 
within 24 hours of delivery and about 84% of these 
women went through cesarean section. First- trimester 
exposures accounted for just 16.6%. Furthermore, 4.4% 
of women received antibiotics in all 3 trimesters.31 Our 
data confirmed much lower usage of antibiotics in the 
first trimester even after COVID-19 infection at 4.2%.

There were significantly more patients treated for BV 
and urinary tract infection in the post-COVID period. 
This trend reflects the potential change in attitude to 
treat some common infections either due to patients 
likely to ask for help more often post-COVID infection 
or physicians being proactive in clearing all potential 
risks of infection. Surprisingly, there was no difference 
in the percentage of patients treated for URTI among 
the groups. 

This analysis confirmed some changes to the use 
of antibiotics during pregnancy post COVID-19.  
However, these findings reflect practice in government 
hospitals and do not necessarily reflect the real changes 
in practice as patients tend to use private care more often 
post COVID-19. Other factors such as undocumented 
use of antibiotics during pregnancy post community 
care visit and other ethnical social factors can limit the 
significance of these findings. 

In conclusion, this study confirmed the trend of 
increased antibiotic use in pregnant patients during 
the COVID-19 pandemic. Interestingly, there was no 
change in URTI rate during COVID-19 but UTI and 
BV were significantly increased.

Acknowledgment. The authors gratefully acknowledge the 
Royal Bahrain Defense Force Hospital and the Maternity Unit, Riffa, 
Bahrain. We also would like to thank American Manuscript Editors for 
English language editing.       

References
  
  1. Koren O, Goodrich JK, Cullender TC, Spor A, Laitinen K, 

Backhed HK, et al. Host remodeling of the gut microbiome and 
metabolic changes during pregnancy. Cell 2012; 150: 470–480. 

  2.  Kuperman AA, Koren O. Antibiotic use during pregnancy: how 
bad is it?. BMC Med 2016; 14: 91.

  3. Gilman-Sachs A, Dambaeva S, Garcia MDS, Hussein Y, 
Kwak-Kim J, Beaman K. Inflammation induced preterm labor 
and birth. J Reprod Immunol 2018; 129: 53–58. 

  4. National Institute for Health and Care Excellence. Preterm 
labor and birth NG25; 2015 [Updated June 2022; Cited 2020 
April 3]. Available from: https://www.nice.org.uk/guidance/
ng25. 

  5. Yoneda S, Shiozaki A, Yoneda N, Ito  M, Shima  T, Fukuda 
K, et al. Antibiotic therapy increases the risk of preterm birth 
in preterm labor without intra-amniotic microbes, but may 
prolong the gestation period in preterm labor with microbes, 
evaluated by rapid and high-sensitive PCR system. Am J Reprod 
Immunol 2016; 75: 440–450.

  6. Hantoushzadeh S, Anvari Aliabad R, Norooznezhad AH. 
Antibiotics, inflammation, and preterm labor: a missed 
conclusion. J Inflamm Res 2020; 13: 245-254. 

  7.  Medley N, Poljak B, Mammarella S, Alfirevic Z. Clinical 
guidelines for prevention and management of preterm birth: a 
systematic review. BJOG 2018; 125: 1361–1369. 

  8. World Health Organization. WHO Recommendation on 
Prophylactic Antibiotics for Women Undergoing Caesarean 
Section. [Updated 2021; Cited 2021 September 25]. Available 
from: https://apps.who.int/iris/handle/10665/341865

  9. Sway A, Wanyoro A, Nthumba P, Aiken A, Ching P, Maruta 
A, et al. Prospective cohort study on timing of antimicrobial 
prophylaxis for post-cesarean surgical site infections. Surg Infect 
2020; 21: 552-557.

10. World Health Organization. WHO Recommendation on 
Routine Antibiotic Prophylaxis for Women Undergoing 
Operative Vaginal Birth. [Updated 2021; Cited 2021 
September 25]. Available from: https://apps.who.int/iris/
handle/10665/341862

11. Berhan Y, Kirba S, Gebre A. Still no substantial evidence to use 
prophylactic antibiotic at operative vaginal delivery: systematic 
review and meta-analysis. Obstet Gynecol Int 2020; 2020: 
1582653. 

12. Liabsuetrakul T, Choobun T, Peeyananjarassri K, Islam QM. 
Antibiotic prophylaxis for operative vaginal delivery. Cochrane 
Database Syst Rev 2020; 3: CD004455. 

13. Ledger WJ, Blaser MJ. Are we using too many antibiotics 
during pregnancy? BJOG 2013; 120: 1450-1452.

http://www.smj.org.sa/index.php/smj/index
https://pubmed.ncbi.nlm.nih.gov/22863002/#article-details
https://pubmed.ncbi.nlm.nih.gov/22863002/#article-details
https://pubmed.ncbi.nlm.nih.gov/22863002/#article-details
https://pubmed.ncbi.nlm.nih.gov/27312712/#article-details
https://pubmed.ncbi.nlm.nih.gov/27312712/#article-details
https://pubmed.ncbi.nlm.nih.gov/30025845/#article-details
https://pubmed.ncbi.nlm.nih.gov/30025845/#article-details
https://pubmed.ncbi.nlm.nih.gov/30025845/#article-details
https://www.nice.org.uk/guidance/ng25
https://www.nice.org.uk/guidance/ng25
https://www.nice.org.uk/guidance/ng25
https://www.nice.org.uk/guidance/ng25
https://pubmed.ncbi.nlm.nih.gov/26777387/#article-details
https://pubmed.ncbi.nlm.nih.gov/26777387/#article-details
https://pubmed.ncbi.nlm.nih.gov/26777387/#article-details
https://pubmed.ncbi.nlm.nih.gov/26777387/#article-details
https://pubmed.ncbi.nlm.nih.gov/26777387/#article-details
https://pubmed.ncbi.nlm.nih.gov/26777387/#article-details
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7261809/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7261809/
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/1471-0528.15173
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/1471-0528.15173
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/1471-0528.15173
https://apps.who.int/iris/handle/10665/341865 
https://apps.who.int/iris/handle/10665/341865 
https://apps.who.int/iris/handle/10665/341865 
https://apps.who.int/iris/handle/10665/341865 
https://pubmed.ncbi.nlm.nih.gov/31951506/#article-details
https://pubmed.ncbi.nlm.nih.gov/31951506/#article-details
https://pubmed.ncbi.nlm.nih.gov/31951506/#article-details
https://pubmed.ncbi.nlm.nih.gov/31951506/#article-details
https://apps.who.int/iris/handle/10665/341862 
https://apps.who.int/iris/handle/10665/341862 
https://apps.who.int/iris/handle/10665/341862 
https://apps.who.int/iris/handle/10665/341862 
https://apps.who.int/iris/handle/10665/341862 
https://pubmed.ncbi.nlm.nih.gov/32934656/#article-details
https://pubmed.ncbi.nlm.nih.gov/32934656/#article-details
https://pubmed.ncbi.nlm.nih.gov/32934656/#article-details
https://pubmed.ncbi.nlm.nih.gov/32934656/#article-details
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096725/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096725/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096725/
https://pubmed.ncbi.nlm.nih.gov/24118809/#article-details
https://pubmed.ncbi.nlm.nih.gov/24118809/#article-details


787       https://smj.org.sa      Saudi Med J 2023; Vol. 44 (8)

COVID-19 and antibiotic during pregnancy ... Bahaa et al

14. World Health Organization. Coronavirus disease (COVID-19) 
Weekly Epidemiological Update and Weekly Operational 
Update. Available from: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/situation-reports

15. Vousden N, Ramakrishnan R, Bunch K, Morris E, Simpson N,  
Gale C, et al. Impact of SARS-CoV-2 variant on the severity of 
maternal infection and perinatal outcomes: Data from the UK 
obstetric surveillance system national cohort. medRxiv 2021: 
2021: 1-21.

16. UK Health Security Agency. COVID-19 variants: genomically 
confirmed case numbers. Available from: https://www.gov.
uk/government/publications/covid-19-variants-genomically-
confirmed-case-numbers

17. Dashraath P, Wong JLJ, Lim MXK, Lim LM, Li S, Biswas A, 
et al. Coronavirus disease 2019 (COVID-19) pandemic and 
pregnancy. Am J Obstet Gynecol 2020; 222: 521-531.

18. Royal College of Obstetricians and Gynecologists. Coronavirus 
(COVID-19) infection and pregnancy. [Updated 2021]. 
Available from: www.rcog.org.uk/coronavirus-pregnancy

19. Allotey J, Stallings E, Bonet M, Yap M, Chatterjee S, Kew T, 
et al. Clinical manifestations, risk factors, and maternal and 
perinatal outcomes of coronavirus disease 2019 in pregnancy: 
Living systematic review and meta-analysis. BMJ 2020; 370: 
m3320.

20. Collin J, Byström E, Carnahan A, Ahrne M. Public Health 
Agency of Sweden’s brief report: Pregnant and postpartum 
women with severe acute respiratory syndrome coronavirus 
2 infection in intensive care in Sweden. Acta Obstet Gynecol 
Scand 2020; 99: 819-822.

21. Strathdee AS, SC Davies, JR Marcelin. Confronting 
antimicrobial resistance beyond the COVID-19 pandemic and 
the 2020 US election. Lancet 2020; 396: 1050–1053. 

22. Satria Y, Utami M, Prasudi A. Prevalence of antibiotics 
prescription amongst patients with and without COVID-19 
in low- and middle-income countries: a systematic review and 
meta-analysis. Pathog Glob Health 2023; 117: 437-449. 

23. Jacoby VL, Murtha A, Afshar Y, Gaw SL, Asiodu I, Tolosa J, et 
al. Risk of pregnancy loss before 20 weeks’ gestation in study 
participants with COVID-19. Am J Obstet Gynecol 2021; 225: 
456-457.

24. Rodríguez GL, Oreja Cuesta AB, Pardo Pumar MI, Ferriols-
Pérez E, Carulla RP, Vega RB,  et al. SARS-CoV-2 infection 
in early first-trimester miscarriages: A prospective observational 
study. Reprod Biomed Online 2021; 44: 127-130.

25. Gray KJ, Bordt EA, Atyeo C, Deriso E, Akinwunmi B, Young 
N, et al. Coronavirus disease 2019 vaccine response in pregnant 
and lactating women: A cohort study. Am J Obstet Gynecol 
2021; 225: 303. e1-303.e17.

26. Wei SQ, Bilodeau-Bertrand M, Liu S, Auger N. The impact of 
COVID-19 on pregnancy outcomes: a systematic review and 
meta-analysis. CMAJ 2021; 193: E540–E548. 

27. Knight M, Bunch K, Vousden N, Morris E, Simpson N, Gale 
C, et al. Characteristics and outcomes of pregnant women 
admitted to hospital with confirmed SARS-CoV-2 infection in 
UK: national population-based cohort study. BMJ 2020; 369: 
m2107.

28. Vousden N, Bunch K, Morris E, Simpson N, Gale C, O’Brien 
P, et al. The incidence, characteristics and outcomes of pregnant 
women hospitalized with symptomatic and asymptomatic 
SARS-CoV-2 infection in the UK from March to September 
2020: A national cohort study using the UK obstetric 
surveillance system (UKOSS). PLoS One 2021; 16: e0251123. 

29. Cruz-Lemini M, Ferriols Perez E, de la Cruz Conty ML, Caño 
Aguilar A, Encinas Pardilla MB, Rodríguez PP,  et al. Obstetric 
outcomes of SARS-CoV-2 infection in asymptomatic pregnant 
women. Viruses 2021; 13: 112.

30. Metz TD, Clifton RG, Hughes BL, Sandoval G, Saade GR, 
Grobman WA, et al. Disease severity and perinatal outcomes of 
pregnant patients with coronavirus disease 2019 (COVID-19). 
Obstet Gynecol 2021; 137: 571-580.

31. Mensah KB, Opoku-Agyeman K, Ansah C. Antibiotic use 
during pregnancy: A retrospective study of prescription 
patterns and birth outcomes at an antenatal clinic in rural 
Ghana. J Pharm Policy Pract 2017; 10: 24.

http://www.smj.org.sa/index.php/smj/index
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.medrxiv.org/content/10.1101/2021.07.22.21261000v1
https://www.medrxiv.org/content/10.1101/2021.07.22.21261000v1
https://www.medrxiv.org/content/10.1101/2021.07.22.21261000v1
https://www.medrxiv.org/content/10.1101/2021.07.22.21261000v1
https://www.medrxiv.org/content/10.1101/2021.07.22.21261000v1
https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers
https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers
https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers
https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers
https://pubmed.ncbi.nlm.nih.gov/32217113/#article-details
https://pubmed.ncbi.nlm.nih.gov/32217113/#article-details
https://pubmed.ncbi.nlm.nih.gov/32217113/#article-details
www.rcog.org.uk/coronavirus-pregnancy 
www.rcog.org.uk/coronavirus-pregnancy 
www.rcog.org.uk/coronavirus-pregnancy 
https://pubmed.ncbi.nlm.nih.gov/32873575/#article-details
https://pubmed.ncbi.nlm.nih.gov/32873575/#article-details
https://pubmed.ncbi.nlm.nih.gov/32873575/#article-details
https://pubmed.ncbi.nlm.nih.gov/32873575/#article-details
https://pubmed.ncbi.nlm.nih.gov/32873575/#article-details
https://pubmed.ncbi.nlm.nih.gov/32386441/#article-details
https://pubmed.ncbi.nlm.nih.gov/32386441/#article-details
https://pubmed.ncbi.nlm.nih.gov/32386441/#article-details
https://pubmed.ncbi.nlm.nih.gov/32386441/#article-details
https://pubmed.ncbi.nlm.nih.gov/32386441/#article-details
https://pubmed.ncbi.nlm.nih.gov/33007218/#article-details
https://pubmed.ncbi.nlm.nih.gov/33007218/#article-details
https://pubmed.ncbi.nlm.nih.gov/33007218/#article-details
https://pubmed.ncbi.nlm.nih.gov/36562085/#article-details
https://pubmed.ncbi.nlm.nih.gov/36562085/#article-details
https://pubmed.ncbi.nlm.nih.gov/36562085/#article-details
https://pubmed.ncbi.nlm.nih.gov/36562085/#article-details
https://pubmed.ncbi.nlm.nih.gov/34175267/#article-details
https://pubmed.ncbi.nlm.nih.gov/34175267/#article-details
https://pubmed.ncbi.nlm.nih.gov/34175267/#article-details
https://pubmed.ncbi.nlm.nih.gov/34175267/#article-details
https://pubmed.ncbi.nlm.nih.gov/34654615/#article-details
https://pubmed.ncbi.nlm.nih.gov/34654615/#article-details
https://pubmed.ncbi.nlm.nih.gov/34654615/#article-details
https://pubmed.ncbi.nlm.nih.gov/34654615/#article-details
https://pubmed.ncbi.nlm.nih.gov/33775692/#article-details
https://pubmed.ncbi.nlm.nih.gov/33775692/#article-details
https://pubmed.ncbi.nlm.nih.gov/33775692/#article-details
https://pubmed.ncbi.nlm.nih.gov/33775692/#article-details
https://pubmed.ncbi.nlm.nih.gov/33741725/#article-details
https://pubmed.ncbi.nlm.nih.gov/33741725/#article-details
https://pubmed.ncbi.nlm.nih.gov/33741725/#article-details
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7277610/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7277610/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7277610/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7277610/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7277610/
https://pubmed.ncbi.nlm.nih.gov/33951100/#article-details
https://pubmed.ncbi.nlm.nih.gov/33951100/#article-details
https://pubmed.ncbi.nlm.nih.gov/33951100/#article-details
https://pubmed.ncbi.nlm.nih.gov/33951100/#article-details
https://pubmed.ncbi.nlm.nih.gov/33951100/#article-details
https://pubmed.ncbi.nlm.nih.gov/33951100/#article-details
https://pubmed.ncbi.nlm.nih.gov/33467629/#article-details
https://pubmed.ncbi.nlm.nih.gov/33467629/#article-details
https://pubmed.ncbi.nlm.nih.gov/33467629/#article-details
https://pubmed.ncbi.nlm.nih.gov/33467629/#article-details
https://pubmed.ncbi.nlm.nih.gov/33560778/#article-details
https://pubmed.ncbi.nlm.nih.gov/33560778/#article-details
https://pubmed.ncbi.nlm.nih.gov/33560778/#article-details
https://pubmed.ncbi.nlm.nih.gov/33560778/#article-details
https://pubmed.ncbi.nlm.nih.gov/28808578/#article-details
https://pubmed.ncbi.nlm.nih.gov/28808578/#article-details
https://pubmed.ncbi.nlm.nih.gov/28808578/#article-details
https://pubmed.ncbi.nlm.nih.gov/28808578/#article-details

	Title
	Affiliation
	ABSTRACT
	Introduction
	Results
	References
	Acknowledgment

