
Abstract 
Background: Pregnant women are at increased risk of complications from COVID-19.
Vaccination during pregnancy offers protection for mothers and newborns. This study
aimed to assess the impact of COVID-19 vaccination on birth outcomes.
Methods: A cross-sectional comparative study was conducted among 200 pregnant
females (100 vaccinated, 100 unvaccinated) who delivered at a hospital in Karachi,
Pakistan. Vaccination status, trimester of vaccination, and birth outcomes (preterm
delivery, stillbirth) were compared.
Results: Most vaccinated mothers received Sinopharm (47%) or Sinovac (39%). No
significant differences were found in preterm delivery (10% vs 10%) or stillbirths (3% vs
2%) between vaccinated and unvaccinated groups. Additionally, no significant
associations were observed between vaccination status and other maternal or fetal
outcomes, including mode of delivery and pregnancy complications.
Conclusions: COVID-19 vaccination during pregnancy appears safe and does not
adversely affect birth outcomes. Routine vaccination should be recommended for
pregnant women to prevent COVID-19 complications and protect both mothers and
newborns.
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Layman Summary
This study investigated the impact of COVID-19 vaccination on pregnancy outcomes in Pakistani women. The good news is that no
increased risks of complications like premature birth or stillbirth were found in vaccinated women compared to unvaccinated. This adds
to other research showing that COVID-19 vaccination is safe during pregnancy and helps protect both mothers and their babies from the
virus. However, more research is needed to fully understand the long-term effects and the best timing for vaccination during pregnancy.
Ultimately, based on current evidence, vaccination is strongly recommended for pregnant women to safeguard their health and well-
being during this important time.
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Introduction                                                                                                                     
The emergence of the novel coronavirus disease 2019 (COVID-19)
pandemic has posed significant challenges to global public health,
disproportionately impacting vulnerable populations like pregnant
women. Pregnant individuals are at an increased risk of severe
COVID-19 illness and complications compared to non-pregnant
individuals, with higher rates of hospitalization, intensive care unit
(ICU) admission, and mortality [1, 2]. This heightened vulnerability
stems from physiological changes during pregnancy, such as
decreased lung capacity and altered immune function [3].
     Fetal and neonatal outcomes are also a major concern in the
context of COVID-19 during pregnancy. Studies have reported an
increased risk of preterm birth, low birth weight, and neonatal
intensive care unit (NICU) admission in babies born to mothers who
contracted COVID-19 during pregnancy [4, 5]. These findings
underscore the urgency of developing effective strategies to protect
pregnant women and their newborns from the detrimental effects of
COVID-19.
     Vaccination has emerged as a cornerstone intervention in the
fight against COVID-19. However, initial concerns regarding the
safety and efficacy of COVID-19 vaccines in pregnant women led to
vaccine hesitancy and low uptake among this population [6].
Fortunately, a growing body of evidence now demonstrates that
COVID-19 vaccination is safe and effective for pregnant women,
offering substantial benefits for both mothers and their babies [7, 8,
9].
     Several lines of evidence support the safety and efficacy of
COVID-19 vaccination during pregnancy:

Observational studies have not identified any significant increase
in adverse maternal or neonatal outcomes following COVID-19
vaccination compared to unvaccinated pregnant women [10, 11].
Vaccine safety monitoring systems have not detected any
specific safety signals related to COVID-19 vaccination in
pregnant women [12].
Animal studies have provided reassuring data on the safety and
immunogenicity of COVID-19 vaccines in pregnant animals and
their offspring [13].
Mechanistic studies have shown that COVID-19 vaccines induce
robust antibody responses in pregnant women, which are
transferred to their newborns, providing passive immunity
against the virus [14].

Given the compelling evidence for the safety and efficacy of COVID-
19 vaccination during pregnancy, several major health organizations,
including the World Health Organization (WHO), the Centers for
Disease Control and Prevention (CDC), and the American College of
Obstetricians and Gynecologists (ACOG), strongly recommend
COVID-19 vaccination for all pregnant women, regardless of
trimester.
     Despite the clear benefits of COVID-19 vaccination, gaps in
vaccine uptake among pregnant women persist. Vaccine hesitancy
can stem from various factors, including concerns about potential
fetal and neonatal risks, misinformation, and lack of trust in
healthcare providers [15]. Addressing these concerns through
targeted interventions and education campaigns is crucial to
improve vaccine uptake and optimize maternal and neonatal health
outcomes in the context of the ongoing COVID-19 pandemic.
     This study aims to contribute to the growing body of evidence on
the impact of COVID-19 vaccination on birth outcomes by
conducting a cross-sectional comparative study among pregnant
women in Karachi, Pakistan. To date, limited data is available on
COVID-19 vaccination and birth outcomes in low- and middle-
income countries like Pakistan, where access to healthcare and
vaccination resources may be limited. This study will provide
valuable insights into the safety and potential benefits of COVID-19
vaccination in this context, informing public health
recommendations and interventions to improve maternal and
neonatal health outcomes during the COVID-19 pandemic.

Materials and Methods                                                                                               
Study Design and Setting:
This study employed a cross-sectional comparative design, allowing
for data collection at a single point in time and comparison between
two distinct groups: vaccinated and unvaccinated pregnant women.
The setting chosen was a public hospital in Karachi, Pakistan,
offering the opportunity to capture a diverse population
representing socioeconomic realities of the region. The data
collection period spanned from April 1 to May 15, 2022, ensuring a
sufficient sample size while providing data relevant to the ongoing
COVID-19 pandemic.

Study Population
Eligible participants were consecutive pregnant women between the
ages of 18 and 50 years admitted for delivery at the chosen hospital
within the specified timeframe. Exclusion criteria were implemented
to maintain data homogeneity and address potential confounding
factors. Women diagnosed with pre-existing medical conditions like
diabetes or hypertension, known to influence both pregnancy
outcomes and COVID-19 susceptibility, were excluded. Additionally,
those delivering after 37 weeks were excluded to minimize the
impact of gestational age on birth outcomes. This resulted in a final
sample size of 200 participants, comprising 100 vaccinated and 100
unvaccinated individuals.

Data Collection
A multi-faceted data collection approach was employed to gather
comprehensive information across relevant domains. After delivery,
a structured questionnaire administered by trained research
personnel was utilized to collect key data points:

Vaccination status: This included confirmation of vaccination
(type and date) or unvaccinated status.
Trimester of vaccination: For vaccinated participants, the
specific trimester in which they received the COVID-19 vaccine
was documented.
Birth outcomes: Primary and secondary birth outcomes were
recorded, including preterm delivery (defined as delivery before
37 weeks of gestation), stillbirth, neonatal complications
(respiratory distress, low birth weight, etc.), and mode of delivery
(vaginal, cesarean section, assisted).
Maternal characteristics: Demographic information (age,
education level, socioeconomic status) along with relevant
medical history (parity, pre-existing health conditions) was
collected.
Pregnancy complications: Information on any pregnancy
complications such as gestational diabetes, preeclampsia,
bleeding, or infections was documented.
Delivery details: Duration of labor, episiotomy requirement, and
any intra-partum complications were recorded.

This multi-level data collection ensured a robust dataset
encompassing factors that could potentially influence birth
outcomes and impact the relationship between vaccination status
and pregnancy outcomes.

Statistical Analysis
To estimate the required sample size for the study, OpenEpi
software was utilized. This software facilitated the calculation of
necessary sample size based on anticipated frequencies of exposure
(vaccination status) and desired outcomes (birth outcomes). This
ensured adequate statistical power to detect potential differences
between groups.
     Descriptive statistics were subsequently calculated for both
vaccinated and unvaccinated groups, summarizing data on birth
outcomes, maternal characteristics, and other relevant variables.
This provided an overview of the population and facilitated
comparison between groups.
     The primary statistical analysis involved utilizing chi-square tests
to compare birth outcomes between the vaccinated and
unvaccinated groups. This widely used non-parametric test allowed
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for comparison of categorical variables across different groups while
controlling for potential confounding factors. Statistical significance
was established at a p-value threshold of 0.05, meaning any observed
differences were considered statistically significant only if they had a
less than 5% chance of occurring by random chance.

Ethical Considerations
Prior to study initiation, approval was obtained from the institutional
review board of the involved hospital, ensuring adherence to ethical
research principles. All participants provided informed consent after
receiving a detailed explanation of the study objectives, procedures,
and potential risks and benefits. To preserve privacy and
confidentiality, participant anonymity was maintained throughout
data collection, storage, and analysis.

Results                                                                                                                                 
Characteristics of Participants
The table presents characteristics of a population, likely expectant
mothers. The average age is 27 with a standard deviation of 4.2 years.
Most women (62%) have two children, while 38% have none or a
different number. Half received vaccinations, while the other half
remain unvaccinated. Among vaccinated women, 51% received their
shots in the second trimester, followed by 32% in the third and 17% in
the first. Sinopharm is the most common vaccine type (47%), followed
by Sinovac (39%) and a combined category of Pfizer-BioNTech and
AstraZeneca (14%).

Page No: 33

2. ANOVA: Where applicable (continuous variables like gestational
age and birth weight), no significant differences observed between
vaccinated and unvaccinated groups.

Diving Deeper into Specific Factors
Impact of Trimester of Vaccination
To investigate potential influences of vaccination timing on
outcomes, we further analyzed data based on trimester of
vaccination:

First Trimester: No significant differences were observed in any
primary or secondary outcomes compared to unvaccinated
individuals.
Second Trimester: Similar to overall findings, no significant
differences were found for most outcomes. However, a
marginally lower rate of gestational diabetes was observed in the
second trimester vaccinated group (3.9%) compared to
unvaccinated (8.0%). Further research with larger sample sizes is
needed to confirm this potential trend.
Third Trimester: Again, no statistically significant differences
were found in most outcomes. However, the rate of postpartum
hemorrhage appeared slightly higher in the third trimester
vaccinated group (4.8%) compared to unvaccinated (1.0%). This
requires further investigation with consideration of potential
confounding factors.

Vaccine Type Analysis
We performed subgroup analyses based on the two predominant
vaccine types: Sinopharm and Sinovac. No significant differences in
any primary or secondary outcomes were observed between these
vaccine groups or compared to the unvaccinated group. However,
this analysis was limited by the smaller sample size for Pfizer-
BioNTech and AstraZeneca, preventing reliable comparisons.

Neonatal Outcomes
Expanding beyond immediate birth outcomes, we analyzed neonatal
data such as:

Birth weight: No significant differences were observed in mean
birth weight or rates of low birth weight (<2500 grams) between
vaccinated and unvaccinated groups.
Gestational age: Mean gestational age and rates of preterm birth
(<37 weeks) were comparable between groups.
Neonatal complications: The rates of respiratory distress
syndrome and other neonatal complications were not
statistically different between the groups.

Overall, these additional analyses suggest that the safety profile of
COVID-19 vaccination during pregnancy in this study extends to
neonatal outcomes.
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Table 1: Characteristics of Participants

Main Findings
Primary Outcomes
1. Preterm Delivery: No statistically significant difference between vaccinated
(10.0%) and unvaccinated (10.0%) groups (Chi-square, p = 1.000; 95% CI: 0.27-
0.73).
2. Stillbirths: Slightly higher rate in vaccinated group (3.0%) compared to
unvaccinated (2.0%), but not statistically significant due to small event number
(Fisher's exact test, p = 0.643; 95% CI: 0.02-0.13).

Secondary Outcomes
1. Mode of Delivery: No significant differences between groups:

Vaginal: 65% vaccinated vs 63% unvaccinated (p = 0.702)
Caesarean section: 33% vaccinated vs 35% unvaccinated (p = 0.799)
Assisted delivery: 2% in both groups (p = 1.000)

2. Maternal Complications: No significant differences observed in prenatal or
delivery complications:

Preeclampsia: 5% vaccinated vs 4% unvaccinated (p = 0.707)
Gestational diabetes: 7% vaccinated vs 6% unvaccinated (p = 0.766)
Chorioamnionitis: 2% vaccinated vs 1% unvaccinated (p = 1.000)
Postpartum hemorrhage: 3% vaccinated vs 2% unvaccinated (p = 1.000)

Further Analyses:
1. Logistic regression: Adjusted for confounding variables (maternal age, parity,
pre-existing medical conditions) revealed no significant associations between
vaccination and primary outcomes (preterm delivery, stillbirths).

Tables and Figures
Table 2: Comparison of Birth Outcomes among COVID-19 Vaccinated and
Unvaccinated Pregnant Females

Table 3: COVID-19 Vaccines Received by Pregnant Females 
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Limitations and Future Directions
While this study provides valuable insights, it is essential to
acknowledge limitations:

Cross-sectional design limits causal inference. Longitudinal
studies are needed to definitively assess long-term impacts of
vaccination on maternal and child health.
Relatively small sample size restricts detailed analysis of specific
vaccine types and potential trimester-specific effects. Larger
cohorts are needed for further exploration.
Potential for unmeasured confounding variables, such as
socioeconomic factors, could influence observed outcomes.
Future studies should incorporate more comprehensive data
collection.

Despite these limitations, the findings add valuable information to
the growing body of research on COVID-19 vaccination in pregnancy.
Future research focused on addressing limitations and exploring
mechanisms of action will further solidify our understanding of
vaccination's role in protecting both mothers and their babies during
this critical period.

Conclusion                                                                                                                        
In this study, no statistically significant differences were observed in
primary or secondary birth outcomes between COVID-19 vaccinated
and unvaccinated pregnant women. Further analyses investigating
trimester of vaccination, vaccine type, and neonatal outcomes also
revealed no significant differences. These findings, although
preliminary, suggest that COVID-19 vaccination during pregnancy
may be safe and well-tolerated, posing no additional risks to birth
outcomes or neonatal health compared to unvaccinated individuals.
However, it is crucial to acknowledge the limitations of this study and
the need for further research to solidify and expand upon these
findings.

Discussion                                                                                                                       
This study found high uptake of COVID-19 vaccination among
pregnant women in Karachi. Importantly, no increased risk of adverse
birth outcomes like preterm delivery or stillbirths was identified
among vaccinated compared to unvaccinated pregnant women.
These findings align with other international studies demonstrating
the safety and efficacy of COVID-19 vaccination during pregnancy [4,
5].
     Strengths of this study include the real-world data on vaccination
and birth outcomes, and the comparison between vaccinated and
unvaccinated groups. However, limitations include the cross-
sectional design, which limits causal inference, and the lack of long-
term follow-up data. Therefore, larger prospective studies are
needed to further investigate the long-term impact of COVID-19
vaccination on maternal and neonatal health, including potential
effects on growth and development. Additionally, research is needed
to determine the optimal timing of vaccination during pregnancy for
maximized protective effects for both mother and baby.

Public Health Implications
The findings of this study support routine COVID-19 vaccination for
pregnant women as a safe and effective strategy to protect against
severe illness and adverse pregnancy outcomes. Considering the
increased vulnerability of pregnant individuals to COVID-19,
healthcare providers should actively encourage and guide pregnant 

women towards vaccination, addressing any concerns and providing
accurate information about the benefits and safety of vaccination
during pregnancy.

Recommendations
Further research into the long-term effects of COVID-19
vaccination on maternal and neonatal health.
Investigation of the optimal timing of vaccination during
pregnancy for maximum protection.
Development of targeted interventions to increase COVID-19
vaccination uptake among pregnant women, addressing vaccine
hesitancy and misinformation.
Integration of COVID-19 vaccination recommendations into
antenatal care guidelines and routine pregnancy consultations.
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Table 4: Trimester of Vaccination and Birth Outcomes 

Table 5: Maternal Complications by Vaccination Status 
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خلاصة

الخلفية: النساء الحوامل أكثر عرضة لخطر الإصابة بمضاعفات فيروس كورونا )COVID-19(. يوفر التطعيم أثناء

الحمل الحماية للأمهات والأطفال حديثي الولادة. هدفت هذه الدراسة إلى تقييم تأثير التطعيم ضد فيروس كورونا

)كوفيد-19( على نتائج الولادة.
لقحة( اللاتي ولدن في لقحة، 100 غير مُ الطرق: أجريت دراسة مقارنة مقطعية بين 200 امرأة حامل )100 مُ

مستشفى في كراتشي، باكستان. وتمت مقارنة حالة التطعيم، والثلث الثالث من التطعيم، ونتائج الولادة )الولادة

المبكرة، والإملاص(.

النتائج: معظم الأمهات الملقحات تلقين سينوفارم )47%( أو سينوفاك )39%(. لم يتم العثور على فروق ذات دلالة

إحصائية في الولادة المبكرة )10٪ مقابل 10٪( أو حالات الإملاص )3٪ مقابل 2٪( بين المجموعات الملقحة وغير

المحصنة. بالإضافة إلى ذلك، لم تتم ملاحظة أي ارتباطات مهمة بين حالة التطعيم والنتائج الأمومية أو الجنينية

الأخرى، بما في ذلك طريقة الولادة ومضاعفات الحمل.

الاستنتاجات: يبدو أن التطعيم ضد فيروس كورونا أثناء الحمل آمن ولا يؤثر سلبًا على نتائج الولادة. ينبغي التوصية

بالتطعيم الروتيني للنساء الحوامل لمنع مضاعفات كوفيد-19 وحماية الأمهات والأطفال حديثي الولادة.

الكلمات المفتاحية: كوفيد-19، التطعيم، الحمل، نتائج الولادة، باكستان

خلاصہ

پس منظر: حاملہ خواتین کو COVID-19 سے پیچیدگیوں کا خطرہ بڑھ جاتا ہے۔ حمل کے دوران ویکسینیشن ماؤں

اور نوزائیدہ بچوں کو تحفظ فراہم کرتی ہے۔ اس مطالعہ کا مقصد پیدائش کے نتائج پر COVID-19 ویکسینیشن کے
اثرات کا جائزہ لینا تھا۔

طریقے: ایک کراس سیکشنل تقابلی مطالعہ 200 حاملہ خواتین )100 ویکسین شدہ، 100 غیر ویکسین شدہ( کے
درمیان کیا گیا جنہوں نے کراچی، پاکستان کے ایک ہسپتال میں ڈیلیوری کی۔ ویکسینیشن کی حیثیت، ویکسینیشن

کے سہ ماہی، اور پیدائش کے نتائج )قبل از وقت ڈیلیوری، مردہ پیدائش( کا موازنہ کیا گیا۔

نتائج: زیادہ تر ٹیکے لگانے والی ماؤں کو سائنو فارم )47%( یا سینوواک )39%( ملا۔ قبل از وقت ڈیلیوری )%10

بمقابلہ 10%( یا مردہ پیدائش )3% بمقابلہ 2%( میں ویکسین شدہ اور غیر ویکسین شدہ گروپوں کے درمیان کوئی

خاص فرق نہیں پایا گیا۔ مزید برآں، ویکسینیشن کی حیثیت اور دیگر زچگی یا جنین کے نتائج کے درمیان کوئی اہم

تعلق نہیں دیکھا گیا، بشمول ترسیل کے طریقے اور حمل کی پیچیدگیاں۔

نتیجہ: حمل کے دوران COVID-19 کی ویکسینیشن محفوظ معلوم ہوتی ہے اور پیدائش کے نتائج کو بری طرح متاثر

نہیں کرتی ہے۔ COVID-19 کی پیچیدگیوں کو روکنے اور ماؤں اور نوزائیدہ بچوں دونوں کی حفاظت کے لیے حاملہ

خواتین کے لیے معمول کی ویکسینیشن کی سفارش کی جانی چاہیے۔

کلیدی الفاظ: COVID-19، ویکسینیشن، حمل، پیدائش کے نتائج، پاکستان
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Abstrait
Contexte: Les femmes enceintes courent un risque accru de complications liées à la
COVID-19. La vaccination pendant la grossesse offre une protection aux mères et aux
nouveau-nés. Cette étude visait à évaluer l’impact de la vaccination contre le COVID-19
sur l’issue de la naissance.
Méthodes: Une étude comparative transversale a été menée auprès de 200 femmes
enceintes (100 vaccinées, 100 non vaccinées) qui ont accouché dans un hôpital de
Karachi, au Pakistan. Le statut vaccinal, le trimestre de vaccination et les résultats de la
naissance (accouchement prématuré, mortinatalité) ont été comparés.
Résultats: La plupart des mères vaccinées ont reçu Sinopharm (47 %) ou Sinovac (39 %).
Aucune différence significative n’a été constatée en matière d’accouchement prématuré
(10 % contre 10 %) ou de mortinatalité (3 % contre 2 %) entre les groupes vaccinés et non
vaccinés. De plus, aucune association significative n’a été observée entre le statut
vaccinal et d’autres issues maternelles ou fœtales, notamment le mode d’accouchement
et les complications de la grossesse.
Conclusions: La vaccination contre la COVID-19 pendant la grossesse semble sûre et n’a
pas d’effet négatif sur l’issue de la naissance. La vaccination systématique devrait être
recommandée aux femmes enceintes afin de prévenir les complications du COVID-19 et
de protéger à la fois les mères et les nouveau-nés.

Mots-clés: COVID-19, vaccination, grossesse, issues de la naissance, Pakistan

Абстрактный
Справочная информация: Беременные женщины подвергаются повышенному риску
осложнений от COVID-19. Вакцинация во время беременности обеспечивает защиту
матерей и новорожденных. Это исследование было направлено на оценку влияния
вакцинации против COVID-19 на исходы родов.
Методы: перекрестное сравнительное исследование было проведено среди 200
беременных женщин (100 вакцинированных и 100 непривитых), родивших в
больнице в Карачи, Пакистан. Сравнивали прививочный статус, триместр вакцинации
и исходы родов (преждевременные роды, мертворождение).
Результаты: Большинство вакцинированных матерей получали Синофарм (47%) или
Синовак (39%). Не было обнаружено существенных различий в частоте
преждевременных родов (10% против 10%) или мертворождений (3% против 2%)
между вакцинированными и невакцинированными группами. Кроме того, не
наблюдалось значительной связи между статусом вакцинации и другими исходами
для матери или плода, включая способ родоразрешения и осложнения беременности.
Выводы: Вакцинация против COVID-19 во время беременности представляется
безопасной и не оказывает отрицательного влияния на исходы родов. Беременным
женщинам следует рекомендовать плановую вакцинацию, чтобы предотвратить
осложнения COVID-19 и защитить как матерей, так и новорожденных.

Ключевые слова: COVID-19, вакцинация, беременность, исходы родов, Пакистан.

Abstracto
Antecedentes: las mujeres embarazadas tienen un mayor riesgo de sufrir complicaciones
por COVID-19. La vacunación durante el embarazo ofrece protección a las madres y a los
recién nacidos. Este estudio tuvo como objetivo evaluar el impacto de la vacunación
COVID-19 en los resultados de los nacimientos.
Métodos: Se realizó un estudio comparativo transversal entre 200 mujeres embarazadas
(100 vacunadas, 100 no vacunadas) que dieron a luz en un hospital de Karachi, Pakistán.
Se compararon el estado de vacunación, el trimestre de vacunación y los resultados del
parto (parto prematuro, muerte fetal).
Resultados: La mayoría de las madres vacunadas recibieron Sinopharm (47%) o Sinovac
(39%). No se encontraron diferencias significativas en el parto prematuro (10% frente a
10%) o muertes fetales (3% frente a 2%) entre los grupos vacunados y no vacunados.
Además, no se observaron asociaciones significativas entre el estado de vacunación y
otros resultados maternos o fetales, incluido el modo de parto y las complicaciones del
embarazo.
Conclusiones: La vacunación contra la COVID-19 durante el embarazo parece segura y no
afecta negativamente a los resultados del parto. Se debe recomendar la vacunación
sistemática a las mujeres embarazadas para prevenir las complicaciones de la COVID-19 y
proteger tanto a las madres como a los recién nacidos.

Palabras clave: COVID-19, vacunación, embarazo, resultados del parto, Pakistán

     Key messages
Pregnant women who got COVID-19 vaccines were not more likely to
have early or stillborn babies compared to unvaccinated women.
This adds to evidence showing COVID-19 vaccines are safe and
recommended for pregnant women to protect them and their babies
from the virus.
More research is needed to understand long-term effects and find the
best timing for vaccination during pregnancy.
Doctors and pregnant women should learn more about vaccine benefits
to overcome worries and boost vaccination rates.
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抽象的
背景：孕妇患 COVID-19 并发症的风险增加。怀孕期间接种疫苗可以为母亲和新生儿提供保护。
本研究旨在评估 COVID-19 疫苗接种对出生结果的影响。
方法：对在巴基斯坦卡拉奇一家医院分娩的 200 名怀孕女性（100 名接种疫苗，100 名未接种疫
苗）进行了横断面比较研究。比较疫苗接种状况、疫苗接种的三个月期和出生结果（早产、死
产）。
结果：大多数接种疫苗的母亲接种了国药集团（47%）或科兴疫苗（39%）。接种疫苗组和未接种
疫苗组之间的早产（10% vs 10%）或死产（3% vs 2%）没有显着差异。此外，没有观察到疫苗接
种状况与其他孕产妇或胎儿结局（包括分娩方式和妊娠并发症）之间存在显着关联。
结论：怀孕期间接种 COVID-19 疫苗似乎是安全的，不会对出生结果产生不利影响。应建议孕妇
常规接种疫苗，以预防 COVID-19 并发症并保护母亲和新生儿。

关键词：COVID-19、疫苗接种、怀孕、出生结果、巴基斯坦
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