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ABSTRACT
Introduction: Pregnant women are considered a 
high-risk group for COVID-19 due to their 
increased vulnerability to viral infections. The 
impact of COVID-19 on pregnant women is not 
well understood, and there is a need for data on 
managing severe COVID-19 in pregnant patients. 
This retrospective descriptive cohort study 
described the characteristics, hospital stay, 
interventions, and outcomes of pregnant patients 
admitted to the intensive care units (ICUs) with 
severe COVID-19 pneumonia in Qatar.
Methods: Data were collected from medical records 
and chart reviews of pregnant women admitted to 
Hamad Medical Corporation (HMC) with COVID-19 
pneumonia from March 01, 2020, to July 31, 
2021. The inclusion criteria encompassed pregnant 
women with a positive polymerase chain reaction 
(PCR) antigen test or radiological changes at 
admission, requiring respiratory support, and 
hospitalized for more than 24 hours.
Results: A total of 43 pregnant women were included 
in this study. Most patients were admitted during the 
first wave of the pandemic, with a median gestational 
age of 212 days [interquartile range 178–242 days] at 
presentation. The most common respiratory support 
methods were high-flow nasal cannula, non-invasive 
positive pressure ventilation, and invasive positive 
pressure ventilation. Convalescent plasma therapy 
was administered to 58% of patients, and 
tocilizumab was used in 28%. Renal replacement 
therapy was required by 4.6% of patients and 7% 
required extracorporeal membrane oxygenation.
Conclusion: This study provides valuable insights 
into the impact of COVID-19 on pregnant patients 
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Healthcare providers must monitor and manage 
COVID-19 in pregnant women to minimize the risk 
of adverse outcomes for both the mother and the 
fetus. This includes providing appropriate 
treatment, education, and support to help reduce 
stress and anxiety related to COVID-19.
In Qatar, a recent study revealed that nearly 70% 
of pregnant women with COVID-19 infection 
reported at least one disease-related symptom, 
such as cough, fever, fatigue, or myalgia. 
Furthermore, this study reported a higher 
proportion of Qatari women, older age, grand 
multiparous, obesity, pre-existing diabetes 
mellitus (DM), and gestational diabetes mellitus 
(GDM) compared to expected national figures.9

This retrospective descriptive cohort study aims to 
describe the characteristics of pregnant patients 
admitted to the intensive care unit (ICU) with 
severe COVID-19 infection in Qatar during the 
pandemic’s first and second waves (March 01, 
2020, to July 31, 2021). This study will provide 
valuable insights into the impact of COVID-19 on 
pregnant patients admitted to the ICU at Hamad 
Medical Corporation (HMC). The results of this 
study might support future guidelines and 
strategies for managing severe COVID-19 infection 
in pregnant patients and contribute to our 
understanding of the disease and its effects on this 
vulnerable population.

METHODOLOGY
This retrospective descriptive cohort study aims to 
describe the characteristics, hospital stay, 
interventions, and outcomes of pregnant patients 
admitted to the ICU with severe COVID-19 
pneumonia in Qatar. The primary aim of this study 
was to identify the sub-cohort requiring ventilation 
and/or oxygenation support. This study provides 
insight into the impact of COVID-19 pneumonia on 
pregnant women and the management strategies 
used to mitigate its effects.
This retrospective chart-based cohort study 
analyzed the characteristics of pregnant women 
admitted with COVID-19 pneumonia in HMC. The 
data were collected from medical records and chart 
reviews from our electronic health system (Cerner-
Oracle). The inclusion criteria encompassed 

admitted to the ICUs in Qatar. The results suggest 
that pregnant patients with COVID-19 pneumonia 
require close monitoring and appropriate 
interventions to minimize adverse outcomes for 
both mother and fetus. The data may contribute to 
future guidelines and management strategies for 
severe COVID-19 in pregnant patients.
Keywords: COVID-19, intensive care unit, non-invasive 
ventilation, intermittent positive pressure ventilation, 
high-flow nasal cannula, pregnancy, Qatar.

ABBREVIATIONS
BiPAP: bilevel positive airway pressure, BMI: body 
mass index, CPAP: continuous positive airway 
pressure, CRRT: continuous renal replacement 
therapy, ECMO: extracorporeal membrane 
oxygenation, HFNC: high-flow nasal cannula, 
ICU: intensive care unit, IPPV: intermittent 
positive pressure ventilation, NICU: neonatal 
intensive care unit, NIV: non-invasive ventilation, 
RRT: renal replacement therapy, SARS-CoV-2: 
severe acute respiratory syndrome coronavirus 2, 
SLED: sustained low-efficiency dialysis.

INTRODUCTION
COVID-19, caused by the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), presents as 
a respiratory illness affecting individuals differently 
based on age, gender, pre-existing health 
conditions, obesity, and pregnancy.1 Women are 
generally less affected by SARS-CoV-2 compared to 
men,1 but pregnant women are considered a 
high-risk group due to their increased vulnerability 
to viral infections.2 Previous pandemics, such as in 
1918, 1957, and 2009 flu outbreaks, have shown 
high mortality rates among reproductive-age 
women, including pregnant women.3−5 
Additionally, pregnancy can lead to conditions such 
as gestational diabetes and hypertensive disorders, 
which are known risk factors for severe COVID-19.6 
It was anticipated that pregnant women might 
suffer more from COVID-19 compared to non-
pregnant women of a similar age;7 however, 
current studies on COVID-19’s impact on 
pregnancy are conflicting, and it is unclear if 
pregnancy is a protective or an additional risk in the 
context of the illness.8
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pregnant women admitted with COVID-19 
pneumonia diagnosed with a positive polymerase 
chain reaction (PCR) antigen test or radiological 
changes at admission. These women also required 
respiratory support in the form of non-invasive 
ventilation (NIV), continuous positive airway 
pressure (CPAP), bilevel positive airway pressure 
(BiPAP), high-flow nasal cannula (HFNC), or any 
form of intermittent positive pressure ventilation 
(IPPV). The exclusion criteria included patients who 
did not require hospitalization or were discharged 
within 24 hours.
A total enumeration sampling was used, including 
all pregnant women hospitalized with a primary 
diagnosis of COVID-19 pneumonia requiring 
assisted ventilation during the study period of 
March 01, 2020, to July 31, 2021 (covering both 
the first and second waves of the pandemic in 
Qatar).10,11

The data were collected in Excel (Microsoft Excel) 
spreadsheets and analyzed using IBM SPSS 22 
(IBM, Chicago, IL, USA). The HMC Institutional 
Review Board (IRB), Medical Research Centre 
(MRC), under Protocol No MRC-01-21-790, waived 
the need for ethical approval.

RESULTS
The results of this retrospective descriptive study 
show the characteristics of 43 pregnant women 
who were admitted to the ICU with severe 
COVID-19 pneumonia and received either NIV or 
IPPV (Table 1). Out of this cohort, outcome data 
of three pregnancies was missing. Hence, they 
were excluded from the analysis of patients’ 
characteristics, including their body mass index 
(BMI), age, nationality, pregnancy history, and 
pre-existing health conditions (Table 1). As 
expected, our sample was multinational and 
representative of the population of Qatar. The 
mean age of the cohort was 32.6 ± 4.88 years. 
Twenty-two patients (51.2%) were obese, with a 
BMI of 30 kg/m2 or more. Only one patient had 
essential hypertension (2.3%). The median 
gestational age at presentation was 212 days 
[interquartile range 178–242 days]. The patients 
had a range of gravidity from 1 to 10, with the 
majority being gravida 2 (23.3%). Thirty-two 
patients were admitted during the first wave of 

the pandemic. None of these patients was 
vaccinated, as most presented before the 
COVID-19 vaccine was developed and available 
in Qatar. Chest X-rays were unavailable for two 
patients, but among those who had X-rays, the 
majority showed primarily bilateral infiltrates 
(44%).
Twenty-nine out of the forty cases of COVID-19 
pneumonia presented during the third trimester of 
pregnancy. The most common respiratory support 
methods utilized were HFNC in 67.5% of cases, 
NIV in 47.5%, and IPPV in only 40%. Only 14% 
required vasopressors, with five patients receiving 
noradrenaline and one receiving adrenaline 
infusions. Convalescent plasma therapy was given 
to 58% of patients (25 patients), and tocilizumab 
was used in 28% of patients (12 patients), guided 
by interleukin levels.
Three patients (7.5%) required extracorporeal 
membrane oxygenation (ECMO), of which two 
patients required renal replacement therapy 
(RRT). The patient who received sustained low 
efficiency dialysis (SLED) was in the ECMO group 
and had intrauterine fetal demise. The third 
ECMO case did not require RRT. Two had a 
preterm pregnancy outcome and were delivered 
via lower segment caesarean section (LSCS), and 
both neonates required admission to the 
neonatal intensive care unit (NICU).
Regarding the pregnancy outcome, mean fetal 
birth weights were 3.153 kg, 3.494 kg, and 2.8 
kg in women infected with COVID-19 in their 
first, second, and third trimesters, respectively 
(Figure 1). Apgar scores at 1 minute were 9 and 
10 at the 5th minute for all born fetuses (Figure 
2). Applying the student t-test, no significant 
association was found between the type of 
respiratory support used and pregnancy 
outcomes, as summarized in Table 2.
Of the remaining 40 patients, 39 had live fetuses, 
with 22 born full-term and 17 preterm. One case 
of intrauterine fetal demise was recorded. Most 
deliveries (67.5%), i.e., 27 out of the 40 
pregnancies, were done via lower segment 
caesarean section, with 13 patients having normal 
vaginal deliveries, 8 of whom received epidural 
anesthesia.
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Table 1. Intensive care unit presentation characteristics of pregnant women at their first, second, 
and third trimesters (n = 2, n = 12, and n = 29, respectively).

Characteristics First Trimester  (n = 2) Second Trimester (n = 12) Third Trimester (n = 29)
Gestational Presentation (days)* 65 [19.79] 159.58 [22.33] 233.10 [23.11]
Gravidity† 5 2, 4 2, 3
Parity† 1 3 1
Age* 34 [7.07] 33.66 [5.41] 32.06 [4.64]
BMI* 36.12 [3.99] 33.73 [5.39] 31.37 [5.43]
Spoken Language‡

 Arabic Speaking 1 (50) 7 (58.3) 13 (44.8)
 Non-Arabic speaking 1 (50) 5 (41.7) 15 (55.2)
COVID-19 Unvaccinated‡ 2 (100) 12 (100) 29 (100)
COVID-19 Wave‡

 Wave 1st 2 (100) 9 (75) 21 (72.4)
 Wave 2nd 0 3 (25) 8 (27.6)
Total hospital stay (days)* 13.5 [6.36] 17.83 [14.13] 21.89 [28.12]
Comorbities§

 Asthma 0 (0) 1 (2.28) 3 (2.76)
 Obesity 1 (33.34) 5 (11.37) 16 (14.68)
 Anemia 0 (0) 5 (11.37) 12 (11.01)
 Gestational DM (T1 and T2) 1 (33.34) 5 (11.37) 11 (10.1)
 Hypothyroidism 0 (0) 2 (4.55) 4 (3.67)
 Primary HTN 1 (33.34) 0 (0) 0 (0)
 PET 0 (0) 0 (0) 1 (0.92)
 Eclampsia 0 (0) 0 (0) 2 (1.84)
 A-Fib 0 (0) 1 (2.28) 0 (0)
 Others 0 (0) 1 (2.28) 2 (1.84)
Symptoms§

 SOB 1 (11.12) 8 (19.05) 20 (19.61)
 Malaise 1 (11.12) 0 (0) 2 (1.97)
 Headache 0 (0) 1 (2.39) 4 (3.93)
 Loss of smell/taste 0 (0) 1 (2.39) 0 (0)
 Cough 1 (11.12) 12 (28.58) 26 (25.5)
 Fever 2 (22.23) 7 (16.67) 18 (17.65)
 Diarrhoea 0 (0) 1 (2.39) 3 (2.95)
 Vomiting 0 (0) 0 (0) 3 (2.95)
 Body pain 1 (11.12) 1 (2.39) 4 (3.93)
 Others 3 (33.34) 11 (26.2) 23 (22.55)
Blood group‡

 A 0 0 1 (3.4)
 A− 0 1 (8.3) 2 (6.9)
 A+ 0 2 (16.7) 5 (17.2)
 AB+ 1 (50) 3 (25) 3 (10.3)
 B+ 1 (50) 1 (8.3) 7 (24.1)
 O− 0 1 (8.3) 7 (24.1)
 O+ 0 4 (33.3) 11 (37.9)

(Cont.)
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Figure 1. The graph illustrates the relationship between gestational age at presentation and 
birth weight. There is an overlap in the confidence intervals for all three groups, indicating no 
significant difference in birth weight among infants born to mothers who presented at different 
gestational ages.

Blood parameters‡

 Hb 12.5 [0.77] 11.4 [0.72] 11.02 [1.27]
 WBC 4.44 [1.91] 6.45 [3.23] 6.79 [1.89]
 CRP 38 [25.4] 71.84 [66.23] 66.82 [39.66]
 Creatinine 37 [22.62] 38.5 [6.45] 41 [10.851]
 CT Value 18.22 [2.45] 20.01 [3.31] 24.62 [16.28]

*Mean [standard deviation], †Mode, ‡Frequency (% within column), §number (%) based on multiple responses.
COVID-19: coronavirus disease 2019, DM: diabetes mellitus, HTN: hypertension, PET: pre-eclamptic toxaemia, A-Fib: atrial fibrillation, SOB: shortness of breath, Hb: 
hemoglobin, WBC: white blood cells, CRP: C-reactive protein, CT Value: = cycle threshold value.

Table 1. (Cont.)
Characteristics First Trimester  (n = 2) Second Trimester (n = 12) Third Trimester (n = 29)
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Figure 2. The graph illustrates the relationship between gestational age at presentation and 
Apgar scores at 1 minute (blue line) and 5 minutes (green line) for a group of individuals. The 
graph suggests some overlap exists between the Apgar scores of neonates born to mothers who 
presented at different gestational ages.

DISCUSSION
This study demonstrates that in a cohort of pregnant 
women at different gestational ages presenting with 
respiratory distress due to COVID-19 pneumonia, the 
outcomes for both the mother and the fetus are 
comparable to those of non-infected pregnant 
women. Similar results are seen in other studies with 
various sample sizes, which reported favorable results 
in pregnant women.12−17 Infection rates among 
pregnant women in Wuhan, China, were similar to 
the general population, with no maternal deaths 
reported among 11,078 COVID-19 cases.18 In Genoa, 
Italy, 6 out of 325 asymptomatic pregnant women 
tested positive for COVID-19, but none developed 

symptoms, and the newborns were not infected.14 
Adverse COVID-19-associated outcomes among 
pregnant women seem to be linked to underlying 
conditions such as advanced age, obesity, 
hypertension, and pre-existing diabetes rather than 
pregnancy.19 Hospitalized pregnant women with 
COVID-19 were likelier to be overweight and have 
medical conditions such as asthma and 
hypertension.20 Obesity was also a risk factor for 
severe COVID-19 in pregnant women in Italy.21 Likely, 
pregnant women without these underlying conditions 
are not disproportionately impacted by SARS-CoV-2.8

In a retrospective-controlled study conducted in Qatar, 
Abdalla et al. found no significant differences in 
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Table 2. A comparison of related parameters of pregnancy among three outcome groups: pre-
term (n = 17), full-term (n = 22), and IUFD (n = 1).

Parameter(s)
Pre-Term
 (n = 17)

Full Term
 (n = 22)

IUFD  
(n =1) Statisticsa P-valued

Gestational age (days)¶ 222 [34] 211.5 [77.25] 0 0.368 b 0.713
LOS ICU (days)¶ 78 [10.5] 5 [6.5] 0 1.281b 0.2
Symptoms Status‡ 1.722 c 0.423
Symptomatic 17 (100) 20 (90.9) 1 (100)
Asymptomatic 0 2 (9.1) 0
Morbidity Status‡ 0.491c 0.782
No morbid condition 2 (11.8) 4 (18.2) 0
≥onemorbiditys 15 (98.2) 18 (81.8) 1 (100)
BMI Classification‡ 3.532 c 0.473
 Normal weight 1 (5.9) 2 (9.1) 0
 Overweight 4 (23.5) 5 (22.7) 0
 Obesity I 8 (47.1) 5 (22.7) 0
 Obesity II 2 (11.8) 7 (31.8) 0
 Obesity III 2 (11.8) 3 (13.36) 0
Presentation age‡ 7.234 c 0.124
 First Trimester 1 (5.9) 1 (4.5) 0
 Second Trimester 1 (5.9) 7 (31.8) 1 (100)
 Third trimester 15 (88.2) 14 (63.6) 0
X-ray‡ 3.96 c 0.41
 Bilateral infiltrates 9 (52.9) 6 (30) 1 (100)
 Consolidation 0 1 (5) 0
 Others 8 (47.1) 13 (65) 0
Respiratory Support Factors 
HNFC‡ 0.733 c 0.693
 No 6 (35.3) 6 (27.3) 0
 Yes 11 (64.7) 16 (72.7) 0
 Duration (hours)¶ 1.35 [2] 1.5 [1.63] 1.211b 0.251
NIV‡ 2.257 c 0.324
 No 7 (41.2) 13 (59.1) 0
 Yes 10 (58.8) 9 (40.9) 1 (100)
 Duration (hours)¶ 0.65 [2.20] 1 [1.69] 0 0.328 b 0.743
IPPV‡

 No 6 (35.3) 17 (77.3) 0
 Yes 11 (64.7) 5 (22.7) 1 (100)
 Duration (hours)¶ 5 [6.52] 7 [17.73] 0 0.914 c 0.361

(Cont.)
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neonatal outcomes between pregnant women with 
COVID-19 and those without the infection.10 The study 
included 64 mothers in each group and found that 
most neonates in both groups had average birth 
weights and Apgar scores and were discharged from 
the hospital in good health. There were slightly higher 
rates of emergency caesarean deliveries and assisted 

vaginal deliveries in the COVID-19 group, but this did 
not result in adverse neonatal outcomes. Two neonates 
in the COVID-19 group tested positive for SARS-CoV-2, 
were admitted to the NICU, and discharged from the 
hospital in good health. The study suggests that 
COVID-19 infection during pregnancy does not impact 
neonatal outcomes significantly.19

Patient Management Factors
VTE‡ 3.584 c 0.465
 None 15 (88.2) 21 (95.5) 1 (100)
 PE 2 (11.8) 0 0
 DVT 0 1 (4.5) 0
RRT#

 SLED 0 0 1 (100)
 CRRT 1 (100) 0 1 (100)
ECMO‡ 14.563 c 0.001
 No 15 (88.2) 22 (100) 0
 Yes 2 (11.8) 0 1 (100)
Inotropes‡ 9.312 c 0.052
 None 14 (82.4) 20 (90.9) 0
 Noradrenaline 3 (17.6) 1 (4.5) 1 (100)
 Adrenaline 0 1 (4.5) 0
Convalescent plasma‡ 3.62 c 0.164
 No 10 (58.8) 7 (31.8) 0
 Yes 7 (41.2) 15 (68.2) 1 (100)
Tocilizumab‡ 4.112 c 0.128
 No 11 (64.7) 18 (81.8) 0
 Yes 6 (35.3) 4 (18.2) 1 (100)
Mode of delivery‡ 4.496 c 0.106
 NVD 3 (17.6) 9 (40.9) 1 (100)
 LSCS 14 (82.4) 13 (59.1) 0
Anesthesia Mode‡ 15.251c 0.002
 Spinal 4 (28.6) 11 (84.6)
 Epidural 0 1 (7.7)
 CSE 0 1 (7.7)
 GA 10 (71.4) 0

¶Median [interquartile range], ‡Frequency (% within column), #no statistic applicable on minimal observations.
aAs applicable, respective statistics were done: bZ score Mann–Whitney U-test for non-parametric data, cPearson’s chi-square test, respectively. dA p-value >0.05 was 
considered statistically significant.
LOS: length of stay, ICU: intensive care unit, BMI: body mass index, HNFC: high-flow nasal cannula, NIV: non-invasive ventilation, IPPV: intermittent positive pressure 
ventilation, VTE: Venous thromboembolism, PE: pulmonary embolism, DVT: deep venous thrombosis, RRT: renal replacement therapy, SLED: sustained low-efficiency 
dialysis, CRRT: continuous renal replacement therapy, ECMO: extracorporeal membrane oxygenation, NVD: normal vaginal delivery, LSCS: lower segment caesarean 
section, CSE: combined spinal and epidural anesthesia, GA: general anesthesia.

Table 2. (Cont.)

Parameter(s)
Pre-Term
 (n = 17)

Full Term
 (n = 22)

IUFD  
(n =1) Statisticsa P-valued

https://www.bing.com/ck/a?!&&p=35d35054fdae8279JmltdHM9MTY4NTU3NzYwMCZpZ3VpZD0wNjFiNjI3ZS03YThjLTY5NDQtMWQyNC03MmNkN2I4NTY4OTgmaW5zaWQ9NTE5NQ&ptn=3&hsh=3&fclid=061b627e-7a8c-6944-1d24-72cd7b856898&psq=CRRT+anesthesia&u=a1aHR0cHM6Ly9qb3VybmFscy5sd3cuY29tL2FuZXN0aGVzaWEtYW5hbGdlc2lhL2Z1bGx0ZXh0LzIwMDIvMDUwMDAvY29udGludW91c19yZW5hbF9yZXBsYWNlbWVudF90aGVyYXB5X19hbmVzdGhldGljLjQ0LmFzcHg&ntb=1
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In line with the case–control study conducted in 
Qatar,19 which found no significant differences in 
neonatal outcomes between pregnant women with 
and without COVID-19 pneumonia, our 
retrospective descriptive study did not observe any 
significant association between gestational age at 
presentation with COVID-19 pneumonia and the 
modality of the respiratory support used. 
Furthermore, our study found that most neonates 
in our cohort had a term pregnancy outcome and 
did not require NICU admission. Additionally, 
respiratory support, including HFNC, NIV, and IPPV, 
did not appear to have a significant association 
with pregnancy outcomes in our study.
One study found that most pregnant women 
hospitalized with SARS-CoV-2 infection were in the late 
second or third trimester of pregnancy. The outcomes 
for these patients were primarily positive, with a low 
incidence of vertical virus transmission from mother to 
infant.21 Both studies found that most pregnant 
women with COVID-19 infection were in the late 
second or third trimester. Overall, both studies suggest 
that COVID-19 infection during pregnancy does not 
impact neonatal outcomes significantly.
Another study conducted in a general population of 
COVID-19 patients admitted to the ICU identified 
various risk factors associated with mortality.22 The 
study found that advanced age, respiratory failure, 
mechanical ventilation, and elevated procalcitonin 
levels were significantly associated with higher 
mortality rates. These findings highlight the importance 
of considering these factors when assessing the 
severity and prognosis of COVID-19 patients.

LIMITATIONS
This study had several limitations that should be 
considered when interpreting the results. Firstly, the 
study design was retrospective, which may have 

introduced bias due to the reliance on existing data. 
This study only included a single cohort, which may 
limit the generalizability of the findings to other 
populations or settings. Another study limitation 
was the exclusion of some patients due to missing 
data, which may have affected the sample size and 
potentially biased the results. Finally, this study did 
not control for confounding variables, such as 
demographic factors or comorbidities, which may 
have affected the study outcomes. While the 
findings of this study provide valuable insights, 
further research with more robust study designs is 
needed to confirm and expand upon these results.

CONCLUSION
Our descriptive study on pregnant women with 
SARS-CoV-2 infection shows that most patients 
presented in the third trimester and received NIV, 
with no significant association between respiratory 
support and pregnancy outcomes. Even the need 
for invasive therapies such as RRT and ECMO did 
not occur frequently, and their effect was moderate 
on maternal and fetal outcomes.
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