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Outcomes of pregnant ICU patients with severe
COVID-19 pneumonia in Qatar during the three
waves of the COVID-19 pandemic: A retrospective
cohort study
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ABSTRACT

Introduction: Pregnant women are considered a high-
risk group for COVID-19 infection/pneumonia as they
are known to bemore vulnerable to viral infections. They
require close monitoring and appropriate timely inter-
vention to minimize the impact on both the mother and
the fetus. Although the more prevalent Omicron variant
led to fewer severe infections and fewer intensive care
unit (ICU) admissions globally during the third wave, the
effectonpregnantwomenandpregnancyoutcomeswas
unknown. The vaccination campaign was thoroughly
established by the third wave of the pandemic in Qatar.
This retrospective descriptive cohort study investigates
the characteristics, hospital stay, interventions, vacci-
nation status, and fetal and maternal outcomes of
patients admitted to the ICU with severe COVID-19

Address for Correspondence:
Layla J.M. Kily1,2*
1Department of Anesthesiology, ICU and Perioperative
Medicine, Hamad General Hospital, Doha, Qatar
2Qatar University College of Medicine, Doha, Qatar
3Department of Anesthesiology, ICU and Perioperative
Medicine, Women’s Wellness and Research Centre, Doha,
Qatar
4Clinical Trial Unit, Academic Health System, Hamad
Medical Corporation, Doha, Qatar
5Department of Anesthesiology, ICU and Perioperative
Medicine, Aga Khan University Medical College, Nairobi,
Kenya
6Department of Obstetrics and Gynaecology, Women’s
Wellness and Research Centre, Doha, Qatar
7Neonatal-Perinatal Medicine Department, Women’s
Wellness and Research Centre, Doha, Qatar
Email: Ikily@hamad.qa

https://doi.org/10.5339/qmj.2025.12

Submitted: 30 July 2024
Accepted: 28 October 2024
Published: 27 February 2025
© 2025 Kily, Ahmed, Alhusban, Orompurath, Lance, Hussein
et al., licensee HBKU Press. This is an open access article
distributed under the terms of the Creative Commons
Attribution license CC BY 4.0, which permits unrestricted use,
distribution and reproduction in any medium, provided the
original work is properly cited.

Cite this article as: Kily LJM, Ahmed SMG,
Alhusban TAKM, Orompurath MJ, Lance MD,
Hussein MIH et al. Outcomes of pregnant ICU
patients with severe COVID-19 pneumonia in
Qatar during the three waves of the COVID-19
pandemic: A retrospective cohort study, Qatar
Medical Journal 2025(1):12 https://doi.
org/10.5339/qmj.2025.12

QATAR MEDICAL JOURNAL
VOL. 2025 / ART. 12

1

https://orcid.org/0009-0006-1087-1688
https://orcid.org/0000-0002-4992-471X
https://orcid.org/0009-0008-1903-4784
https://orcid.org/0000-0003-2312-0622
https://orcid.org/0000-0002-7484-5132
https://orcid.org/0000-0003-2851-8525
https://orcid.org/0000-0002-5435-642X
https://orcid.org/0009-0000-6121-406X
https://doi.org/10.5339/qmj.2025.12
https://creativecommons.org/licenses/by/4.0/


pneumonia during each of the three COVID-19waves in
Qatar.

Methods: The inclusion criteria were all pregnant
patients with a positive polymerase chain reaction
antigen test result and/or defined radiological changes at
the time of admission that subsequently required
admission to the ICU for 24 hours or more. Data were
collected from the medical records and chart reviews of
patients admitted to Hamad Medical Corporation with
COVID-19 pneumonia fromMarch 1, 2020 to February
28, 2022.

Results: The study included a total of 54 pregnant
women. In contrast, during the third wave, the number
of patients admitted to the ICU was significantly less
than in the first wave. The mean gestational age at
presentation for each of the three waves was 213.5,
212, and 245 days, respectively. No pregnant women
were vaccinated during the first two waves. However,
during the third wave, 90.9% of patients admitted to
the ICU were vaccinated. The average length of stay in
hospital was (mean ^ standard deviation)
22.0 ^ 27.6, 15.5^ 7.8, and 5.0 ^ 6.3 days for each
of the waves, respectively, and the average length of
ICU stay was 13.4^ 20.9, 6.3^ 5.5, and
3^ 2.5 days, respectively. The most common chest
X-ray finding on admission was bilateral infiltrates.
During the third wave, only one patient required a
high-flow nasal cannula. As the severity of the disease
increased, the patients received more invasive
respiratory support and had a higher likelihood of a
preterm delivery. Vaccination status correlated with a
significantly higher birth weight (mean weight 3.14 kg).
However, it was not associated with better maternal
outcome.

Conclusion: This extension study of the COVID-19
patients admitted to the ICU in Qatar during all three
waves suggests that those admitted to the ICU with
COVID-19 pneumonia are more likely to require close
monitoring and appropriate interventions to minimize
adverse outcomes for both the mother and the fetus.
Our data may suggest that vaccination in these
patients may contribute to reducing the use of
respiratory support modalities for those admitted to
the ICU and shortening the length of hospital stay.
Overall, there was no statistical significance between
vaccination and maternal outcome.

Keywords: COVID-19, intensive care unit, vacci-
nation, fetal outcome, non-invasive ventilation, high
flow nasal cannula

INTRODUCTION
As of February 2024, the highly infectious SARS-
CoV-2 RNA virus has reportedly infected almost 775
million people globally,1 of which 514,500 cases have
been reported in Qatar so far.1 People with the SARS-
CoV-2 virus infection may either be asymptomatic or
have a variety of symptoms that show a variable
course of the COVID-19 disease.2–5

Pregnant patients are at a higher risk of increased
disease severity, including intensive care unit (ICU)
admission and invasive ventilation, as well as the need
for extracorporeal membrane oxygenation (ECMO)
compared to age-matched non-pregnant patients.
Furthermore, recent data from the Centers for
Disease Control and Prevention (CDC) has shown an
increased risk of COVID-19-related mortality com-
pared to non-pregnant women of the same age.6 In
addition, they are more likely to be symptomatic,7

with some studies suggesting that they were more
likely to have severe illness and higher mortality8 than
non-pregnant women. Morbidity is another concern
as COVID-19 positive mothers are more likely to have
preeclampsia, eclampsia, hemolysis, elevated liver
enzymes, and low platelets (HELLP) syndrome,
secondary infections, as well as higher rates of
neonatal intensive care unit (NICU) admission,
prematurity, and neonatal morbidity.9,10

There is growing evidence of additional risk factors
among pregnant women with COVID-19 that are
associated with higher morbidity, such as older age,
obesity, pre-existing diabetes, gestational diabetes,
and hypertension.11,12 However, in Qatar, a recent
study found no significant association between
pregnancy outcomes and the need for respiratory
support,11 although pregnant women had more
respiratory symptoms such as shortness of breath
compared to non-pregnant women.7 This finding may
be attributed to the fact that Qatar is a higher-
income country and has better healthcare services, as
higher-income countries are reported to have fewer
adverse outcomes.13,14

Since the COVID-19 vaccine became available,
research has been conducted to compare maternal
and neonatal outcomes in relation to vaccination
status, previous COVID-19 infection, and current
infectious status. These data largely relate to the
second (predominantly Delta variant) and third
(predominantly Omicron variant) waves of infection
when the COVID-19 vaccine became available, as well
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as differences in the pathogenicity and infectivity of
the different strains, leading to various conflicting
results. One study found that vaccinated pregnant
women who contracted COVID-19 were similarly
likely to have small-for-gestational-age fetuses
compared with unvaccinated women.15 In contrast,
most pregnant women with COVID-19 had a mild
disease course with good outcomes.16 However,
there are conflicting results for women vaccinated
against COVID-19. Some studies show no significant
differences in maternal and fetal outcomes between
vaccinated and unvaccinated women.15,17 Another
study found that the rate of SARS-CoV-2 infections
was significantly lower in vaccinated pregnant women
than in unvaccinated pregnant women.18 In Qatar,
wave 1 occurred between March 1, 2020 and March
31, 2021, wave 2 between April 1, 2021 and June
30, 2021, and wave 3 between December 1, 2021
and February 28, 2022. During the pandemic, the
virus continued to mutate until the third wave and
transmissibility increased due to the high number of
mutations, particularly in the spike protein.19 The
Omicron-dominant variant was more infectious, but
was considered less pathogenic with a milder course
of the disease.19 Previous infection and vaccination
did not provide protection against infection with the
Omicron variant. However, it was observed to reduce
disease severity and the need for hospitalization.19,20

In general, pregnant women were less likely to take
the vaccine early after its introduction due to vaccine
hesitancy and long-term safety concerns.17,21 The
effects of this variant on the population, including
non-pregnant women, were observed to vary.22–24

The aim of this retrospective descriptive cohort study
was to describe the characteristics, respiratory
support modalities, and both fetal and maternal
outcomes of pregnant patients admitted to the ICU
with severe COVID-19 infection during the three
waves of the pandemic in Qatar in the context of
vaccination status, and may support future guidelines
and strategies for managing and predicting outcomes
in severe disease.

METHODOLOGY
As an extension to our previous study,11 this
retrospective descriptive cohort study with Insti-
tutional Review Board (IRB) number MRC-01-23-
770 examines the three waves during the period from
March 1, 2020 to February 28, 2022. We compare
characteristics, hospital stay, interventions, and

neonatal and maternal outcomes of pregnant patients
with COVID-19 admitted to the ICU in Qatar with
special regard to the vaccination status.

Data were collected from the charts of our electronic
health system (Cerner-Oracle) and entered into Excel
(Microsoft Excel) spreadsheets and analyzed using
IBM SPSS 22 (IBM, Chicago, IL, USA). The IRB of the
Medical Research Centre (MRC), Hamad Medical
Corporation (Protocol No. MRC-01-21-790) waived
the need for ethical approval due to the nature of the
study.

The main outcomes of the study were to find a
correlation between various characteristics of the
pregnant population with severe COVID-19 infection,
including the respiratory support modalities used and
the outcomes of both the mothers and the babies
born thereafter. Other factors examined were
vaccination status and its association with the
respiratory support modality used and the patient’s
subsequent hospital course. Neonatal outcomes were
characterized by gestational age and weight at birth,
APGAR (Appearance, Pulse, Grimace, Activity, and
Respiration) scores at 1 and 5 min, and whether the
neonate was admitted to the NICU.

The study data were collected as continuous and
nominal data. Normality was analyzed using the
Shapiro–Wilk normality test. Descriptive statistics
were performed on continuous data, with central
tendency represented as mean (standard deviation)
or median (interquartile range) based on normal
distribution. Nominal data with or without multiple
responses are represented in frequency or count with
valid percentages.

For normally distributed variables, one-way ANOVA
was used to test the mean difference between
different COVID-19 wave cohorts and the alternative
Kruskal–Wallis test was used for non-parametric data
variables. The risk estimate was calculated as a
relative risk or odds ratio. Logistic regression was
performed to determine the combined effects of
respiratory distress, number of respiratory modalities
used, and severity score on the likelihood of patients
having a full-term delivery. A p value ,0.05 was
considered statistically significant.

Inclusion criteria were all pregnant women hospital-
ized with COVID-19 with either a positive polymerase
chain reaction (PCR) antigen test result and/or
defined radiological changes at the time of admission
and who subsequently required admission to the ICU.
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Exclusion criteria were pregnant patients who were
not admitted to hospital or the ICU or were
discharged home within 24 hours despite a positive
PCR antigen test. Patients whose respiratory data
were missing or incomplete were included for
characteristic analysis when available, but were later
removed and excluded from the ad hoc analysis.

RESULTS
A total of 54 pregnant women admitted to the ICU
were included in the study during each of the three
waves (n ¼ 32, n ¼ 11, and n ¼ 11, respectively).
Demographic data and characteristics of their
presentation were collected, as well as vaccination
status, presence of any comorbidities, maternal

blood group, blood parameters at ICU admission,
mode of delivery and anesthesia (if applicable) at
the time of delivery, and neonatal parameters
including gestational age at presentation, birth
weight, gestational age at birth, APGAR scores, and
NICU admission during each of the three waves
(Table 1).

Most women (n ¼ 32) were admitted to the ICU with
severe COVID-19 pneumonia during the first wave,
with less number of patients during the second and
third waves (n ¼ 11 and n ¼ 11, respectively). The
mean gestational age at presentation for each of the
three waves was 213.5, 212, and 245 days,
respectively. Most women were at least gravida 2 and
had a mean age of 32.62 (21–43) years.

Table 1. Characteristic parameters of our cohort at ICU admission according to the three COVID-19
waves (n ¼ 54).

Characteristics Wave 1 N ¼ 32 Wave 2 N ¼ 11 Wave 3 N ¼ 11 p

Mother-related parameters
Gestational presentation (days)* 213.5 (71.25) 212 (63) 245 (120) 0.498

Gestation at birth (days)* 1264 (254.82) 1282.45 (282.37) 1431.81 (164.44) 0.161
Pregnancy outcomeþ 0.1
Full term 14 (48.3) 8 (72.7) 9 (81.8)
Preterm 15 (51.7) 3 (27.3) 2 (18.2)

Gravidityþ 0.172
G1 1 (3.1) 2 (18.2) 2 (18.2)
$G2 31 (96.9) 9 (81.8) 9 (81.8)

Parityþ 0.175
0 2 (6.3) 3 (27.3) 2 (18.2)
P1 8 (25) 3 (27.3) 4 (36.4)
P2–P4 21 (65.6) 4 (36.4) 3 (27.3)
$P5 1 (3.1) 1 (9.1) 2 (18.2)

Age** 33.37 {5.25} 30.36 {2.69} 33 {3.41} 0.182
BMI** 32.69 {5.10} 30.88 {6.33} 31.39 {4.62} 0.561
Nationalityþ 0.43
Arabic speaking 17 (53.1) 4 (36.4) 7 (63.6)
Non-Arabic speaking 15 (46.9) 7 (63.6) 4 (36.4)

Total hospital stay (days)* 13.50 {9.5} 12 {12} 3 {3} 0.00
ICU stay (days) 6 {7.8} 5 {8} 2 {4} 0.03
Vaccination statusþ 0.00
Unvaccinated 32 (100) 11 (100) 1 (9.1)
Vaccinated 0 0 10 (90.9)

Neonatal parameters
Birth weight** 2.88 {1.37} 2.86 {0.98} 3.14 {1.06} 0.00
APGAR score at 5 min** 10 {1.8} 10 {1.3} 10 {0} 0.542
NICU admission 0.736
No 19 (67.9) 8 (72.7) 8 (72.7)
Yes 9 (32.1) 3 (27.3) 3 (27.3)

N: number of patients,*mean (standard deviation), **median {interquartile range}, þfrequency (% within column). The bold values are statistically
significant at the 95% confidence level (p , 0.05).
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Qatar is home to a diverse multinational population,
which makes up the majority of the population.25 To
simplify the analysis of which nationalities presented
with severe COVID-19 pneumonia, as Qatar and the
surrounding Middle East/Gulf region consisting mainly
of Arabic-speaking natives, the nationalities were
nominally divided into Arabic-speaking and non-
Arabic-speaking nationalities. Therefore, it was found
that there was no statistically significant difference
between the nationalities that developed severe
COVID-19 pneumonia, with more Arabic-speaking
nationals affected during the first and third waves
(Appendix 1).

The length of hospital stay was significantly shorter
during the third wave, which correlates with the
severity of illness and respiratory distress, indirectly
measured by the number and invasiveness of the
respiratory support modality needed for the patient
(Table 2 and Figure 1). During the third wave, 91% of
the patients admitted to the ICU were vaccinated,
while patients in the first and second waves were
unvaccinated. The chi-square test showed no
association between vaccination and pregnancy
outcome. "Vaccination" in our study was defined as

having completed two doses of one of the two
vaccines offered and available in Qatar during the
study period (Pfizer-BioNTech Comirnatyw or
Moderna vaccine SPIKEVAXw). Although a third
booster dose was initially introduced for patients
above the age of 65 or immunocompromised, as well
as those with certain medical conditions, it was not
made available to the general population, including
pregnant women, until 14 days before the start of
the third wave. At the time, Qatar had defined "fully
vaccinated" as having received two approved vaccine
doses, with the second dose received within the last
nine months. Subsequently, no pregnant woman took
a third booster dose during the study. Patients who
completed their vaccination course of two doses and
presented within 6 months of the latest dose were
analyzed for timing of vaccine doses using the
Kruskal–Wallis test, and there was no statistical
significance between vaccination time and severity of
respiratory distress.

Interestingly, there were significant chest X-ray (CXR)
findings of bilateral infiltrates at presentation (Table 2),
which were consistent across all three waves. This is
contrary to expectations as shortness of breath was

Table 2. Clinical characteristic parameters for each wave.

Characteristics Wave 1 n ¼ 32 Wave 2 n ¼ 11 Wave 3 n ¼ 11 p

Chest X-rayþ 0.020
B/I infiltrates 17 (54.8) 2 (20) 5 (55.6)
Consolidation 0 1 (10) 1 (11.1)
Pulmonary edema 0 0 1
Normal 0 0 1
Others 14 (45.2) 7 (70) 1 (11.1)

Blood groupþ 0.666
A 1 (3.1) 0 0
A- 3 (9.4) 0 0
Aþ 5 (15.6) 2 (18.2) 3 (27.3)
ABþ 6 (18.8) 1 (9.1) 1 (9.1)
Bþ 8 (25) 1 (9.1) 3 (27.3)
O- 1 (3.1) 0 0
Oþ 8 (25) 7 (63.6) 4 (36.4)

Blood parameter
Hb* 11.24 (1.17) 11.12 (1.19) 10.78 (1.63) 0.465
WBC** 5.8 {4} 6.8 {4.10} 10 {18.68} 0.009
CRP** 56.5 {50.1} 48.7 {38} 24 {45.7} 0.022
Creatinine** 39.5 {15.3} 39 {5} 21.12 {37] 0.071
CT value** 21.70 {6.84} 19 {5.50} 22.60 {8.13} 0.734

*Mean (standard deviation), **median {interquartile range}, þfrequency (% within column). The bold values are statistically significant at the 95%
confidence level (p , 0.05).
B/l: bilateral, Hb: hemoglobin, WBC: white blood cells, CRP: C-reactive protein, CT value: cycle threshold value.
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the predominant symptom during the first wave.
Despite these initial CXR findings, no patient presented
with shortness of breath during the third wave.

During the first wave, a greater variety of symptoms
were described by patients, which decreased with
each progressive wave. To simply the analysis, only
the first five main symptoms complained of by the
patient were considered, while other symptoms such
as nausea, runny nose, sore throat, and abdominal
pain were documented as "others" (Figure 1).

Fever was common throughout, and although cough
was frequent during the first and second waves, only a
few patients complained of it as a presenting symptom
during the thirdwave. Anosmiawas not a feature in any
of the patients requiring ICU support, with only one
documented patient complaining of this symptom
during the first wave. Malaise was a predominant
symptom during the third wave. Asymptomatic
patients were found to be COVID-19 positive on
elective admission screening and required admission to
the ICU during their hospital stay (Figure 1).

The O positive blood group was the most commonly
affected blood group, but was not statistically
significant in all three waves (Table 2). Across all
waves, anemia was a common finding at presentation
with a mean hemoglobin (Hb) level of 11.2, 11.1, and
10.8 g/dL, respectively. The average CRP (C-Reactive
Protein) at the time of presentation decreased with
each subsequent wave. Viral load, as measured by the
cycle threshold (CT) value, ranged from 19.0 to 22.6.

More women had pre-existing comorbidities during
the first wave than in the second and third waves

(Appendix 1). During the first wave, 43.8% of women
had diabetes (type 1, 2, or gestational), while no
women had diabetes in the second and third waves.
Women in the first wave had comorbidities such as
hypothyroidism and more were obese and asthmatic
compared to the other waves.

For fetal outcomes, there was statistical significance
in birth weight, with babies born during the third wave
having a higher birth weight. However, there was no
statistically significant difference in gestational age at
birth across the three waves.

There was no difference in APGAR scores at 5 min and
no difference between NICU admission rates during
the three waves. There was no statistical difference
between modes of delivery during the three waves,
although more women received general anesthesia for
lower segment cesarean section (LSCS) delivery
during the first wave (Appendix 1). The chi-square
analysis revealed no statistical significance between
vaccination status and maternal outcomes.

Further regression analysis was performed to analyze
the relationship and relative risk of vaccination status
versus respiratory support modality used across the
three waves (Table 3 and Figure 2). One patient was
excluded from this analysis because she was admitted
to the ICU due to diabetic ketoacidosis rather than
severe COVID-19 pneumonia and therefore did not
require any of the advanced respiratory support
modalities such as high-flow nasal cannula (HFNC),
non-invasive ventilation (NIV), or intermittent posi-
tive pressure ventilation (IPPV), using only a maximum
of 3 L/min via a nasal cannula for a limited time.

33.3%

100.0%

73.2%
80.0%

62.5%

50.0%

100.0%

40.0%

82.8%

33.3%

73.7%

22.0% 21.9%

33.3%

.0%
17.2%

66.7%

23.7%
33.3%
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90.0%

100.0%

COVID-19 wave 1
COVID-19 wave 2
COVID-19 wave 3

Figure 1. Frequency percentage of symptoms at presentation among patients admitted to the ICU during each of the
three waves (n ¼ 49). SOB: shortness of breath.
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The relative risk of requiring a particular type of
respiratory support modality according to vaccination
status during all three waves showed a statistical
difference in the use of HFNC during the third wave.
The odds ratio for HFNC use was 0.043, indicating
statistical significance that vaccination status reduced
the odds of HFNC use by 96%. The odds of requiring
IPPV decreased by almost 82% if the patient was
vaccinated (odds ratio 0.188), although this was not
statistically significant at a 95% confidence interval.

In unvaccinated patients, NIV was used in the form of
either CPAP (Continuous Positive Airway Pressure)

ventilation or BiPAP (Bilevel Positive Airway Pressure)
ventilation, or both, with an odds ratio of 0.53
representing 47% of vaccinated patients requiring NIV.

The logistic regression model was statistically
significant (x 2(3) ¼ 7.53, p ¼ 0.05). The model
accounted for 19.0% (Nagelkerke R2) of the variance
in delivery outcome and was correctly classified in
74.0% of cases (Table 4). It was found that each
additional modality used was associated with a
reduction in the likelihood of patients having a full-
term birth. Specifically, with each additional unit in
respiratory support modality, the likelihood of
patients having a full-term delivery decreased by 31%
(increasing the likelihood of preterm birth by 69%),
assuming all other predictors remained constant.

DISCUSSION
In the present study, we compared the clinical
courses of pregnant patients admitted with severe
COVID-19 pneumonia according to their vaccination
status. The COVID-19 vaccine was first approved for
emergency use in Qatar in December 202026 and
had not yet been taken by any of our patients
until the second wave. Vaccination was defined as
having received both doses of one of the only two
nationally approved vaccines at the time (Pfizer-
BioNTech Comirnatyw or Moderna SPIKEVAXw
vaccine).

By the third wave, 91% of our patients admitted to
the ICU with severe COVID-19 infection had been
vaccinated. However, they were seven times more

-1 0 1 2

HFNC

NIV

IPPV

ECMO

Unvaccinated Vaccinated 

Figure 2. Graph showing the relative risk of respiratory
support according to vaccination status (n ¼ 53). There is
overlap in the confidence interval for IPPV applied in
vaccinated and unvaccinated patients, indicating no
statistical significance between vaccinated and
unvaccinated patients. HFNC: high-flow nasal cannula, NIV:
non-invasive ventilation, IPPV: intermittent positive
pressure ventilation, ECMO: extracorporeal membrane
oxygenation.

Table 3. Relative risk of respiratory support according to vaccination status during all three waves
(n ¼ 53).

Applied Not applied

Support N Vaccinated
Not
vaccinated RR Vaccinated

Not
vaccinated RR p

Odds
ratio

HFNC 53 1 31 7.209
(1.113–
46.71)

9 12 0.31
(0.184–
0.523)

0.001 0.043
(0.005–
0.377)

NIV 51 0 20 1 8 23 0.535
(0.405–
0.707)

0.016 1

IPPV 53 1 16 3.721
(0.557–
24.865)

9 27 0.698
(0.512–
0.950)

0.14 0.188
(0.022–
1.620)

ECMO 53 0 2 1 10 41 0.953
(0.893–
1.019)

1 1

N: number of patients, RR: risk ratio, p: probability (statistically significant at 95% confidence level), HFNC: high-flow nasal cannula, NIV: non-invasive
ventilation, IPPV: intermittent positive pressure ventilation, ECMO: extracorporeal membrane oxygenation.
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likely to have HFNC support and three times more
likely to require IPPV if they were unvaccinated
(Table 3). This suggests that vaccination may provide
some protection against the need for additional
respiratory support modalities.

Regardless of the vaccination status, the length of
hospital stay was significantly shorter in the third wave.
Moreover, it was observed that there may be improved
fetal outcomes due to fewer preterm births and higher
birth weight. This finding varies across countries, as one
recent study in the UK found that pregnant women,
despite vaccination, were three timesmore likely to have
a preterm birth with severe Omicron infection than
unvaccinatedmild infectionwith thewild-type variant.27

However, another study found a reduction in the rate of
pretermbirths and stillbirths in vaccinatedmothers28 and
another found no difference in birth weight between
vaccinated and unvaccinated mothers.29

The Omicron variant was the dominant variant during
the third wave, which is more likely to cause reinfection
regardless of previous natural immunity, vaccine-
induced immunity, or a hybrid of both due to immune
escape.19,30–32 Although our study did notmeasure for
evidence of previous infection before vaccination,
hybrid immunity provides more protection against
infection than natural immunity or vaccination alone.33

Effective immunity established after the second
vaccination dose was expected to provide protection
against hospitalization and death for six months after
the second dose.34 We did not measure whether
vaccination occurred during pregnancy or the time
interval between vaccination doses. However, we found

that 45.5% of vaccinated patients presented within six
months of the second dose. This corresponded to the
number of patients admitted to the ICU whose second
dose was more than six months ago.

In our cohort, pregnant women showed a wide
variation in their main symptoms during each of the
three waves. This result is comparable to international
findings. For example, in one study in Wuhan, China,
after the initial outbreak, pregnant women were
found to have different symptoms than non-pregnant
women.35 A study in Serbia comparing clinical
manifestations and clinical outcomes during their four
waves of the pandemic found that certain groups of
symptoms were more strongly associated with each
virus variant. For example, the Omicron variant caused
more sore throats, coughs, headaches, and less severe
clinical presentations.36 Furthermore, symptoms were
associated with comorbidities. For example, pregnant
patients with a higher BMI were more likely to be
symptomatic for COVID-1937 and also more at risk
factors for developing a severe disease.11,38

Several studies have shown that maternal comorbid-
ities influence maternal and neonatal outcomes,
including a higher risk of LSCS and stillbirth.39 During
the first wave, there were a significant number of
women who had diabetes, and this finding is
consistent with other studies that found women with
gestational diabetes were at increased risk of severe
COVID-19 infection as well as adverse neonatal
outcomes.40 Overall, there were fewer pre-existing
comorbidities during the second and third waves
(Appendix 1).

Table 4. Logistic regression analysis to determine the combined effects of respiratory distress, number of
respiratory support modalities used, and severity score on the likelihood of patients having a full-term
delivery outcome using the Nagelkerke R2 model of the variance.

Predictor Definition B SE Wald df Sig. Exp(B) 95%CI for EXP(B)
Lower Upper

Intercept -0.943 1.558 0.366 1 0.545 0.390
Respiratory
distress

Any modality
is applied
or not

1.964 1.777 1.221 1 0.269 7.125 0.219 231.896

Number of
modalities

Actual number
of modalities
applied

-1.159 0.470 6.075 1 0.014 0.314 0.125 0.789

Severity
score

Based on the number
of the modalities
applied and length
of stay

-0.210 1.468 0.020 1 0.886 0.810 0.046 14.405

A p value ,0.05 was considered to be statistically significant.

Outcomes of pregnant ICU patients with severe COVID-19 pneumonia in Qatar during the three waves of the COVID-19 Kily et al.

8 QATAR MEDICAL JOURNAL
VOL. 2025 / ART. 12



In our study, fewer patients were admitted to the ICU
during the third wave, which was dominated by the
Omicron variant, compared to the first wave.
Although this variant was more infectious, it was
associated with milder disease and fewer hospitaliz-
ations compared to global findings.31,36 Additionally,
during the third wave, no patients required RRT (Renal
Replacement Therapy) or ECMO and there was no
fetal or maternal mortality.

We propose that although there appears to be no
difference in maternal outcomes, there may be an
association between pregnancy outcome and vacci-
nation status. During each wave, differences were
observed between the length of hospital stay and the
number of patients admitted with severe disease and
requiring ICU support. This can also be attributed to
viral pathogenicity, as in general more patients were
infected with Omicron, but fewer patients required
hospitalization and ICU admission.31

STRENGTHS
To date this is the only study of its kind conducted in
Qatar. The relatively small population size did not
favor an in-depth analysis of the characteristic
variables, which provide a good basis for further
future comparative studies.

Data collection from a single center limits survey bias
and the variable population affected may allow for
generalizability to other regions.

LIMITATIONS
As only a single center was studied, this may limit the
diversity of the population and generalizability of the
findings and the sample size may also potentially bias
the results. There were also a limited number of
unvaccinated patients in the third wave that could
have provided valuable comparative data.

Confounding variables such as demographic factors or
comorbidities that may have influenced the study
outcomes were not matched with controls. The retro-
spective nature of the study and the reliance on pre-
existing datamay introduce bias thatmay limit the study.

Further analysis of the timing of vaccine doses,
whether taken before or during pregnancy, as well as
whether there was any previous documented COVID-
19 infection, would have provided more comparative
information on whether the timing of the last vaccine
doses or the effect of hybrid immunity affected
outcome data.

CONCLUSION
The SARS-CoV2 virus has a variable presentation
in pregnant women in general and during the
different waves. In our study, we found that most
pregnant women with severe disease were unvacci-
nated. However, during the third wave with the
Omicron-dominant variant, which was considered
milder, most women were vaccinated and there was
no statistical significance between vaccination and
maternal outcome. However, vaccination was
associated with decreased requirement and inva-
siveness of respiratory support modalities such as
HFNC. Patients admitted with severe COVID-19
pneumonia had a significantly shorter length of
hospital stay during the third wave compared to
previous waves.

Our study also suggests that the fetus may benefit
from maternal vaccination as it is statistically more
likely to be born at full term and have a higher birth

List of abbreviations

APGAR Appearance, Pulse, Grimace,
Activity, and Respiration

BiPAP Bilevel Positive Airway Pressure
CDC Centers for Disease Control and

Prevention
COVID-19 Coronavirus Disease-2019
CPAP Continuous Positive Airway
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CRP C-Reactive Protein
CT value Cycle Threshold value
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HFNC High-Flow Nasal Cannula
ICU Intensive Care Unit
IPPV Intermittent Positive Pressure

Ventilation
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Section
NICU Neonatal Intensive Care Unit
NIV Non-invasive Ventilation
PCR Polymerase Chain Reaction
RNA Ribonucleic Acid
RRT Renal Replacement Therapy
SARS-CoV-2 Severe Acute Respiratory
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SOB Shortness of Breath
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weight. There was no overall statistical difference
in the use of respiratory support and fetal
outcomes.

Competing interests
The authors have no conflicts of interest to declare.

REFERENCES
1. WHO Covid 19 Dashboard [online]. [Accessed 12

March 24]. Available from: https://data.who.int/
dashboards/covid19/cases?n¼c

2. Alıca Utku A, Budak G, Karabay O, Güçlü E, Okan HD,
Vatan A. Main symptoms in patients presenting in the
COVID-19 period. Scott Med J. 2020 Nov;65
(4):127–132. doi: 10.1177/0036933020949253.

3. Alimohamadi Y, Sepandi M, Taghdir M, Hosamirudsari
H. Determine the most common clinical symptoms in
COVID-19 patients: a systematic review and meta-
analysis. J Prev Med Hyg. 2020 Oct 6;61(3):E304–
E312. doi: 10.15167/2421-4248/jpmh2020.61.
3.1530.

4. Dashraath P, Wong JLS, Lim MXK, Lim LM, Li S,Biswas
A, et al. Coronavirus disease 2019 (COVID-19)
pandemic and pregnancy. Am J Obstet Gynecol. 2020
Jun;222(6):521–531. doi: 10.1016/j.ajog.2020.
03.021.

5. Ahmad SN, Sameen D, Dar MA, Jallu R, Shora TN,
Dhingra M. Do SARS-CoV-2-infected pregnant
women have adverse pregnancy outcomes as com-
pared to non-infected pregnant women? Int J Womens
Health. 2022 Sep 2:14:1201–1210. doi: 10.2147/
IJWH.S375739.

6. Overton EE, Goffman D, Friedman AM. The epide-
miology of COVID-19 in pregnancy. Clin Obstet
Gynecol. 2022 Mar 1;65(1):110–122. doi:
10.1097/GRF.0000000000000674.

7. Al-Qassem AK, Humaidi AB, Al-Kuwari AK, Hasan EM,
Yakti NH, Al-Hathal RM, et al. Association between
pregnancy and severe COVID-19 symptoms in Qatar:
a cross-sectional study. PLOS Glob Public Health.
2023 Oct 23;3(10):e0000891. doi: 10.1371/journal.
pgph.0000891.

8. Ambrano LD, Ellington S, Strid P, Galang RR, Oduyebo
T, Tong VT, et al. CDC COVID-19 response pregnancy
and infant linked outcomes team. Update: character-
istics of symptomatic women of reproductive age with
laboratory-confirmed SARS-CoV-2 infection by
pregnancy status – United States, January 22–
October 3, 2020. MMWR Morb Mortal Wkly Rep.
2020 Nov 6;69(44):1641–1647. doi: 10.15585/
mmwr.mm6944e3.

9. Vidal MJ, Martínez-Solanas E, Mendoza S, Sala N, Jané
M, Mendioroz J, et al. Impact of SARS-CoV-2 infection
in pregnant women and their babies: clinical and
epidemiological features Infección por SARS-CoV-2 en

mujeres embarazadas y sus recién nacidos: caracter-
ísticas clínicas y epidemiológicas. Gac Sanit. 2023 Nov
25:37:102332. doi: 10.1016/j.gaceta.2023.102332.

10. Jamieson DJ, Rasmussen SA An update on COVID-19
and pregnancy. An expert review. Am J Obstet
Gynecol. 2022 Feb;226(2):177–186. doi: 10.1016/
j.ajog.2021.08.054.

11. Elfil H, Hussein MIH, Kily LJM, Ahmed SMG, Janish M,
Abuyaqoub SM, et al. Management and outcomes of
pregnant ICU patients with severe COVID-19
pneumonia in Qatar: a retrospective cohort study.
Qatar Med J. 2023 Dec 12;2023(3):24. doi:
10.5339/qmj.2023.24.

12. DeBolt CA, Bianco A, Limaye MA, Silverstein J, Penfield
CA, Roman AS, et al. Pregnant women with severe or
critical coronavirus disease 2019 have increased
composite morbidity compared with nonpregnant
matched controls. Am J Obstet Gynecol. 2021
May;224(5):510.e1–510.e12. doi: 10.1016/j.
ajog.2020.11.022.

13. Simbar M, Nazarpour S, Sheidaei A. Evaluation of
pregnancy outcomes in mothers with COVID-19
infection: a systematic review and meta-analysis. J
Obstet Gynaecol. 2023 Dec;43(1):2162867. doi:
10.1080/01443615.2022.2162867.

14. Chmielewska B, Barratt I, Townsend R, Kalafat E, Van
der Meulen J, Gurol-Urganci I, et al. Effects of the
COVID-19 pandemic on maternal and perinatal
outcomes: a systematic review and meta-analysis.
Lancet Glob Health. 2021 Jun;9(6):e759–e772. doi:
10.1016/S2214-109X(21)00079-6.

15. Carbone L, Trinchillo MG, Di Girolamo R, Raffone A,
Saccone G, Iorio GG, et al. COVID-19 vaccine and
pregnancy outcomes: a systematic review and meta-
analysis. Int J Gynaecol Obstet. 2022 Dec;159
(3):651–661. doi: 10.1002/ijgo.14336.

16. Bachani S, Arora R, Dabral A, Marwah S, Anand P,
Reddy KS, et al. Clinical profile, viral load, maternal-
fetal outcomes of pregnancy with COVID-19: 4-week
retrospective, tertiary care single-centre descriptive
study. J Obstet Gynaecol Can. 2021 Apr;43(4):474–
482. doi: 10.1016/j.jogc.2020.09.021.

17. Blakeway H, Prasad S, Kalafat E, Heath PT, Ladhani SN,
Le Doare K, et al. COVID-19 vaccination during
pregnancy: coverage and safety. Am J Obstet Gynecol.
2022 Feb;226(2):236.e1–236.e14. doi: 10.1016/j.
ajog.2021.08.007.

Outcomes of pregnant ICU patients with severe COVID-19 pneumonia in Qatar during the three waves of the COVID-19 Kily et al.

10 QATAR MEDICAL JOURNAL
VOL. 2025 / ART. 12

https://data.who.int/dashboards/covid19/cases?n&equals;c
https://data.who.int/dashboards/covid19/cases?n&equals;c
https://doi.org/10.1177/0036933020949253
https://doi.org/10.15167/2421-4248/jpmh2020.61.3.1530
https://doi.org/10.15167/2421-4248/jpmh2020.61.3.1530
https://doi.org/10.1016/j.ajog.2020.03.021
https://doi.org/10.1016/j.ajog.2020.03.021
https://doi.org/10.2147/ijwh.s375739
https://doi.org/10.2147/ijwh.s375739
https://doi.org/10.1097/grf.0000000000000674
https://doi.org/10.1371/journal.pgph.0000891
https://doi.org/10.1371/journal.pgph.0000891
https://doi.org/10.15585/mmwr.mm6944e3
https://doi.org/10.15585/mmwr.mm6944e3
https://doi.org/10.1016/j.gaceta.2023.102332
https://doi.org/10.1016/j.ajog.2021.08.054
https://doi.org/10.1016/j.ajog.2021.08.054
https://doi.org/10.5339/qmj.2023.24
https://doi.org/10.1016/j.ajog.2020.11.022
https://doi.org/10.1016/j.ajog.2020.11.022
https://doi.org/10.1080/01443615.2022.2162867
https://doi.org/10.1016/s2214-109x(21)00079-6
https://doi.org/10.1002/ijgo.14336
https://doi.org/10.1016/j.jogc.2020.09.021
https://doi.org/10.1016/j.ajog.2021.08.007
https://doi.org/10.1016/j.ajog.2021.08.007


18. Kontovazainitis CG, Katsaras GN, Gialamprinou D,
Mitsiakos G. Covid-19 vaccination and pregnancy:
a systematic review of maternal and neonatal
outcomes. J Perinat Med. 2023 Feb 17;51(7):823–
839. doi: 10.1515/jpm-2022-0463.

19. Iram F, Vats A, Raju A, Chandolia B, Gahlot M, Hariharan
N, et al. Advent of Omicron: an attempt to decode the
third wave Covid variant. Br J Healthcare Med Res.
2022;9(3):59–74. doi: 10.14738/jbemi.93.12213.

20. Nealona J, Cowlinga BJ. Omicron severity: milder but
not mild. Lancet. 2022 Jan 29;399(10323):412–
413. doi: 10.1016/S0140-6736(22)00056-3.

21. Bhattacharya O, Siddiquea BN, Shetty A, Afroz A, Billah
B. COVID-19 vaccine hesitancy among pregnant
women: a systematic review and meta-analysis. BMJ
Open. 2022 Aug 18;12(8):e061477. doi: 10.1136/
bmjopen-2022-061477.

22. Dhama K, Nainu F, Frediansyah A, Yatoo MI, Mohapatra
RK, Chakraborty S, et al. Global emerging Omicron
variant of SARS-CoV-2: impacts, challenges and
strategies. J Infect Public Health. 2023 Jan;16(1):4–
14. doi: 10.1016/j.jiph.2022.11.024.

23. Karim SSA, Karim QA. Omicron SARS-CoV-2 variant:
a new chapter in the COVID-19 pandemic. Lancet.
2021 Dec 11;398(10317):2126–2128. doi:
10.1016/S0140-6736(21)02758-6.

24. Shoji K, Tsuzuki S, Akiyama T, Matsunaga N, Asai Y,
Suzuki S, et al. Comparison of clinical characteristics of
COVID-19 in pregnant women between the Delta and
Omicron variants of concern predominant periods. J
Infect Chemother. 2023 Jan;29(1):33–38. doi:
10.1016/j.jiac.2022.09.005.

25. Qatar Population Statistics 2024 [Accessed 20 March
24]. Available from: https://worldpopulationreview.
com/countries/qatar-population

26. Albayat S, Almaslamani M, Alromaihi H, Khogali H,
Mundodan J, Joury J, et al. Key lessons from COVID-
19: a narrative review describing Qatar’s multifactorial
approach in executing a vaccination campaign.
Vaccines (Basel). 2023 May 6;11(5):953. doi:
10.3390/vaccines11050953.

27. Engjom HM, Ramakrishnan R, Vousden N, Bunch K,
Morris E, Simpson N, et al. Perinatal outcomes after
admission with COVID-19 in pregnancy: a UK national
cohort study. Nat Commun. 2024 Apr 15;15
(1):3234. doi: 10.1038/s41467-024-47181-z.

28. Hui L, MarzanMB, Rolnik DL, Potenza S, Pritchard N, Said
JM, et al. Reductions in stillbirths and preterm birth in
COVID-19–vaccinated women: a multicenter cohort
study of vaccination uptake and perinatal outcomes.Am J
Obstet Gynecol. 2023 May;228(5):585.e1–585.e16.
doi: 10.1016/j.ajog.2022.10.040.

29. Deng H, Jin Y, Sheng M, Liu M, Shen J, Qian W, et al.
Safety and efficacy of COVID-19 vaccine immunis-

ation during pregnancy in 1024 pregnant women
infected with the SARS-CoV-2 Omicron virus in
Shanghai, China. Front Immunol. 2024 Jan
16:14:1303058. doi: 10.3389/fimmu.2023.
1303058.

30. Kumar D, Verma S, Mysorekar IU. COVID-19 and
pregnancy: clinical outcomes; mechanisms, and vac-
cine efficacy. Transl Res. 2023 Jan:251:84–95. doi:
10.1016/j.trsl.2022.08.007.

31. Dyer O. Covid-19: Omicron is causing more infections
but fewer hospital admissions than delta, South
African data show. BMJ. 2021 Dec16;375:n3104. doi:
10.1136/bmj.n3104.

32. Wei J, Stoesser N, Matthews PC, Khera T, Gethings O,
Diamond I, et al. Risk of SARS-CoV-2 reinfection
during multiple Omicron variant waves in the UK
general population. Nat Commun. 2024 Feb 2;15
(1):1008. doi: 10.1038/s41467-024-44973-1.

33. Altarawneh HN, Chemaitelly H, Ayoub HH, Tang P,
Hasan MR, Yassine HM, et al. Effects of previous
infection and vaccination on symptomatic Omicron
infections. N Engl J Med. 2022 Jul 7;387(1):21–34.
doi: 10.1056/NEJMoa2203965.

34. Chemaitelly H, Tang P, Hasan MR, AlMukdad S, Yassine
HM, Benslimane FM, et al. Waning of BNT162b2
vaccine protection against SARS-CoV-2 infection in
Qatar. N Engl J Med. 2021 Dec 9;385(24):e83. doi:
10.1056/NEJMoa2114114.

35. Xu S, Shao F, Bao B, Ma X, Xu Z, You J, et al. Clinical
manifestation and neonatal outcomes of pregnant
patients with coronavirus disease 2019 pneumonia in
Wuhan, China.Open Forum Infect Dis. 2020 Jul 5;7(7):
ofaa283. doi: 10.1093/ofid/ofaa283.

36. Mihajlovic S, Nikolic D, Santric-Milicevic M, Milicic B,
Rovcanin M, Acimovic A, et al. Four waves of the
COVID-19 pandemic: comparison of clinical and
pregnancy outcomes. Viruses. 2022 Nov 27;14
(12):2648. doi: 10.3390/v14122648.

37. Maranto M, Zaami S, Restivo V, Termini D, Gangemi A,
Tumminello M, et al. Symptomatic COVID-19 in
Pregnancy: hospital cohort data between May 2020
and April 2021, risk factors and medicolegal
implications. Diagnostics (Basel). 2023 Mar 7;13
(6):1009. doi: 10.3390/diagnostics13061009.

38. Aabakke AJM, Petersen TG, Wøjdemann K, Ibsen MH,
Jonsdottir F, Rønneberg E, et al. Risk factors for and
pregnancy outcomes after SARS-CoV-2 in pregnancy
according to disease severity: a nationwide cohort
study with validation of the SARS-CoV-2 diagnosis.
Acta Obstet Gynecol Scand. 2023 Mar;102(3):282–
293. doi: 10.1111/aogs.14512.

39. Siddiq A, D’lamanda VG, Anggi MD, Rakhmilla LE,
Pramatirta AY, Pusianawati D, et al. Characteristics of
COVID-19 comorbidities and severity profiles among

Outcomes of pregnant ICU patients with severe COVID-19 pneumonia in Qatar during the three waves of the COVID-19 Kily et al.

QATAR MEDICAL JOURNAL
VOL. 2025 / ART. 12

11

https://doi.org/10.1515/jpm-2022-0463
https://doi.org/10.14738/jbemi.93.12213
https://doi.org/10.1016/s0140-6736(22)00056-3
https://doi.org/10.1136/bmjopen-2022-061477
https://doi.org/10.1136/bmjopen-2022-061477
https://doi.org/10.1016/j.jiph.2022.11.024
https://doi.org/10.1016/s0140-6736(21)02758-6
https://doi.org/10.1016/j.jiac.2022.09.005
https://worldpopulationreview.com/countries/qatar-population
https://worldpopulationreview.com/countries/qatar-population
https://doi.org/10.3390/vaccines11050953
https://doi.org/10.1038/s41467-024-47181-z
https://doi.org/10.1016/j.ajog.2022.10.040
https://doi.org/10.3389/fimmu.2023.1303058
https://doi.org/10.3389/fimmu.2023.1303058
https://doi.org/10.1016/j.trsl.2022.08.007
https://doi.org/10.1136/bmj.n3104
https://doi.org/10.1038/s41467-024-44973-1
https://doi.org/10.1056/nejmoa2203965
https://doi.org/10.1056/nejmoa2114114
https://doi.org/10.1093/ofid/ofaa283
https://doi.org/10.3390/v14122648
https://doi.org/10.3390/diagnostics13061009
https://doi.org/10.1111/aogs.14512


pregnant women from a single-center cross-sectional
study. Medicine (Baltimore). 2024 Jun 21;
103(25):e38636. doi: 10.1097/MD.00000000000]
38636.

40. Kleinwechter HJ, Weber KS, Mingers N, Ramsauer B,
Schaefer-Graf UM, Groten T, et al. COVID-19-related

obstetric and neonatal outcome study (CRONOS)
network. Gestational diabetes mellitus and COVID-19:
results from the COVID-19-related obstetric and
neonatal outcome study (CRONOS). Am J Obstet
Gynecol. 2022 Oct;227(4):631.e1–631.e19. doi:
10.1016/j.ajog.2022.05.027.

APPENDIX A

Characteristics Wave 1 n=32 Wave 2 n=11 Wave 3 n=11 p

Mother-related parameters
Gestational presentation (days)* 213.5 (71.25) 212 (63) 245 (120) 0.498

Gravidityþ 0.172
G1 1 (3.1) 2 (18.2) 2 (18.2)
$G2 31 (96.9) 9 (81.8) 9 (81.8)

Parityþ 0.175
0 2 (6.3) 3 (27.3) 2 (18.2)
P1 8 (25) 3 (27.3) 4 (36.4)
P2 to P4 21 (65.6) 4 (36.4) 3 (27.3)
$P5 1 (3.1) 1 (9.1) 2 (18.2)
Age** 33.37 {5.25} 30.36 {2.69} 33 {3.41} 0.182
BMI** 32.69 {5.10} 30.88 {6.33} 31.39 {4.62} 0.561

Nationality
þ

0.43
Arabic speaking 17 (53.1) 4 (36.4) 7 (63.6)
Non-Arabic speaking 15 (46.9) 7 (63.6) 4 (36.4)
Indian (34.6%) 6 (40) 0 3
Filipino (26.9%) 4 (26.7) 2 (28.6) 1 (25)
Iranian (11.5%) 3 (20) 0 0
Sri Lankan (7.7%) 1 (6.7) 1 (14.3) 0
American (3.8%) 0 1 (14.3) 0
Others (15.3%) 1 (6.7) 3 (42.8) 0

Total hospital stay (days)* 13.50 (9.5) 12 (12) 3 (3) 0.000
ICU stay (days) 6 {7.8} 5 {8} 2 {4} 0.030
Vaccination statusþ 0.000
Unvaccinated 32 (100) 11 (100) 1 (9.1)
Vaccinated 0 0 10 (90.9)

Chest X-rayþ 0.020
B/I infiltrates 17 (54.8) 2 (20) 5 (55.6)
Consolidation 0 1 (10) 1 (11.1)
Pulmonary edema 0 0 1
Normal 0 0 1
Others 14 (45.2) 7 (70) 1 (11.1)

Anesthesia mode
þ

0.330
Spinal 10 (52.5) 5 (62.5) 5 (55.6)
Epidural 0 1 (12.5) 2 (22.2)
CSE 1 (5.3) 0 1 (11.1)
GA 8 (42.1) 2 (25) 1 (11.1)

Comorbidities§

Asthma 4 (4.2) 0 1 (3)
Obesity 4 (4.2) 0 1 (3)
Anemia 11 (11.6) 6 (18.2) 3 (9.1)
Gestational DM (T1 and T2) 14 (14.3) 0 0
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– continued

Hypothyrodism 5 (5.3) 1 (3) 0
Primary HTN 1 (1.1) 0 0
PET 1 (1.1) 0 0
Eclampsia 2 (2.1) 0 0
A-Fib 1 (1.1) 0 0
Others 2 (2.1) 1 (3) 0

Symptoms§

SOB 24 (15) 5 (9.1) 0
Malaise 2 (1.3) 0 4 (7.3)
Headache 3 (1.9) 2 (3.6) 1 (1.8)
Loss of smell/taste 1 (0.6) 0 0
Cough 30 (18.8) 9 (16.4) 2 (3.6)
Fever 20 (12.5) 7 (12.7) 6 (10.9)
Diarrhea 4 (2.5) 0 1 (1.8)
Vomiting 1 (0.6) 2 (3.6) 0
Body pain 6 (3.8) 0 0
Others 28 (17.5) 9 (16.4) 1 (1.8)

Blood group 0.666
A 1 (3.1) 0 0
A- 3 (9.4) 0 0
Aþ 5 (15.6) 2 (18.2) 3 (27.3)
ABþ 6 (18.8) 1 (9.1) 1 (9.1)
Bþ 8 (25) 1 (9.1) 3 (27.3)
O- 1 (3.1) 0 0
Oþ 8 (25) 7 (63.6) 4 (36.4)

Blood parameter
Hb* 11.24 (1.17) 11.12 (1.19) 10.78 (1.63)
WBC** 5.8 {4} 6.8 {4.10} 10 {18.68}
CRP** 56.5 {50.1} 48.7 {38} 24 {45.7}
Creatinine** 39.5 {15.3} 39 {5} 21.12 {37]
CT value** 21.70 {6.84} 19 {5.50} 22.60 {8.13}

Child-related parameters
Birth weight** 2.88 {1.37} 2.86 {0.98} 3.14 {1.06} 0.000
APGAR score at 5 min** 10 {1.8} 10 {1.3} 10 {0} 0.542

NICU admission 0.736
No 19 (67.9) 8 (72.7) 8 (72.7)
Yes 9 (32.1) 3 (27.3) 3 (27.3)

N: number of patients, *mean (standard deviation), **median {interquartile range}, þfrequency (% within column), §number (%) based on multiple
responses. The bold values are statistically significant at the 95% confidence level (p , 0.05).
CSE: combined spinal–epidural, GA: general anesthesia, DM: diabetes mellitus, HTN: hypertension, PET: pre-eclampsia, A-Fib: atrial fibrillation.
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