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Evaluation of Variants and the Effect of Vaccine
on Mortality in Pregnant and Postpartum Women
Infected with COVID-19

COVID-19 ile Enfekte Gebe ve Lohusalarda Varyantlarin
ve Asinin Mortalite Uzerindeki Etkisi

ABSTRACT Objective: Due to the anatomical, physiological, and immunological changes associated
with pregnancy, pregnant women are a population at risk of COVID-19 disease-related morbidity
and mortality. There aren’t enough studies on the conditions of pregnant and puerperal women
who are being followed up in intensive care.

The goal of this study was to determine if there was a link between variant status, vaccination
status, and mortality in pregnant and puerperal women who were monitored in the intensive care
unit during the transition from the alpha to the delta variation.

Materials and Methods: The study was designed as a 6-month prospective observational study that
occurred between August 1, 2021, and February 1, 2022. Age, present comorbidities, vaccination
status, gravida, parity, gestational age (for pregnant women), variant status, birth style (cesarean
section or normal delivery), and COVID-19 medical therapies in the critical care unit were all
recorded.

Results: During the observation period, forty patients were enrolled in the study. The patients
average age was 30.9 + 5.2. The pregnant patients’ median gestational week was 32 weeks and
2 days. While 30 of the patients had no concomitant conditions, two had gestational diabetes, four
had hypothyroidism, three had chronic hypertension, and one had Wilson's disease. In 37.5% of
the patients, intubation was required. During the follow-up in intensive care, ten individuals died.
The patients in the intensive care unit spent an average of 12.1 + 11.8 days there. While 7 (19.4%)
of the 36 patients with alpha variants died, 3 (75%) of the 4 patients with delta variants died, a
statistically significant difference (p=0.042).

Conclusion: In the pregnant population admitted to the intensive care unit, the Delta variant was
associated with a greater mortality rate. In our research, we discovered that the vaccination rate
among pregnant women admitted to the intensive care unit was quite low.

Keywords: COVID-19 vaccine, COVID-19 variants, mortality, pregnancy, SARS-CoV-2

0Z Amac: Gebelikle iliskili anatomik, fizyolojik ve immiinolojik degisiklikler nedeniyle gebeler COVID-
19 hastaligina bagl morbidite ve mortalite agisindan risk altindaki populasyonlardan biridir. Yogun
bakimda takip edilen gebe ve lohusa kadinlarin durumlari ile ilgili yeterli calisma bulunmamaktadir.
Bu calismanin amaci, toplumda alfa varyasyonundan delta varyasyonuna gecis sirasinda yogun
bakim Unitesinde izlenen hamile ve lohusa kadinlarda varyant durumu, asi durumu ve mortalite
arasinda bir baglanti olup olmadigini gérmekti.

Gereg ve Yontem: Calisma 1 Agustos 2021 ile 1 Subat 2022 tarihleri arasinda gerceklestirilen 6 aylik
prospektif gdzlemsel bir calisma olarak tasarlandi. Yas, mevcut komorbiditeler, asilanma durumu,
gravida, parite, gebelik haftasi (hamileler icin), varyant durumu, dogum sekli (sezaryen veya normal
dogum) ve yogun bakim tnitesindeki COVID-19 tibbi tedavilerinin timU kaydedildi.

Bulgular: Gozlem stresi boyunca, calismaya kirk hasta alindi. Hastalarin yas ortalamasi 30.9 + 5.2
idi. Gebe hastalarin medyan gebelik haftasi 32 hafta 2 gindu. Hastalarin 30'unda eslik eden hastalik
bulunmazken, ikisinde gestasyonel diyabet, dérdiinde hipotiroidi, Gclinde kronik hipertansiyon ve
birinde Wilson hastaligi vardi. Hastalarin %37.5'inde entibasyon gerekti. Yogun bakimda yapilan
takipte on hasta hayatini kaybetti. Yogun bakim yatis stresi burada ortalama 12.1 + 11.8 gin olarak
tespit edildi. Alfa varyanti olan 36 hastanin 7'si (%19,4), delta varyanti olan 4 hastanin 3'U (%75)
mortaliteyle sonuclandi ve aradaki fark istatistiksel olarak anlamliydi (p=0,042).
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Sonug: Yogun bakim Unitesine kabul edilen gebe popllasyonda Delta varyanti daha ylksek bir 61Um orant ile iliskilendirilmistir. Arastirmamizda yogun bakim
Unitesine kabul edilen gebelerde asilanma oraninin oldukga distk oldugunu tespit ettik.
Anahtar Kelimeler: COVID-19 asisi, COVID-19 varyantlari, gebelik, mortalite, SARS-CoV-2

Introduction

Pregnant women are one of the populations at potential
risk for COVID-19 disease-related morbidity and mortality due
to the anatomical, physiological and immunological changes
associated with pregnancy. Several studies have been
published with the goal of providing evidence for treatment
by describing the clinical features and outcomes of pregnant
women infected with COVID-19. COVID-19 infection during
pregnancy has been linked to an increased risk of preterm
birth, fetal loss, and cesarean delivery, as well as a higher risk
of mortality (1-3).

The need for intensive care in COVID-19 infection
during pregnancy has been reported as 1% and the need
for mechanical ventilation has been reported as 0.3% (4).
Hantoushzadeh et al. (5) presented 7 maternal deaths and
9 critically ill cases. Among them, 6 patients began needing
mechanical ventilation within 1 week of onset, highlighting
the speed of COVID-19 infection in pregnancy. Based on
the limited reports above, we learned that in some severe
cases, the disease may progress to the point of requiring
mechanical ventilation and intensive care after onset, even
resulting in maternal death within a very short time (1 to 2
weeks).

It is well known that most pregnancy complications, such
as hypertensive disorders of pregnancy, will resolve after
termination of pregnancy. However, postpartum exacerbation
for COVID-19 has been found to occur soon after birth due
to short-term pathophysiological changes. (6). Published
articles arguing that cytokine storms may be exacerbated
by birth (7,8).

As the evidence about the safety of vaccines produced
for the prevention of COVID-19 in pregnant women became
widespread, vaccines began to be applied in the pregnant
population. It has been reported that the rates of admission
to hospital, need for intensive care and perinatal death
are higher in unvaccinated COVID-19 pregnant women
compared to vaccinated women (9). In our country, it
is recommended by the Ministry of Health to have the
COVID-19 vaccine in every period of pregnancy and in the
puerperium (10).
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Studies on the effects of omicron and delta variants,
which emerged towards the end of 2021, on pregnancy
and puerperium are limited. In the study by Sahin et al.,
when the pre- and post-variant periods were compared,
it was reported that the need for maternal intensive care,
pregnancy complications and mortality in the post-variant
period were higher in the post-variant period (11). It has
also been reported that there was an increase in morbidity
in pregnancy with COVID-19, especially in the pregnant
population with low vaccine acceptance, during the period
when the Delta variant was observed (12,13). However, there
are not enough studies on variant conditions in pregnant and
puerperal women who are under intensive care follow-up.

In this study, we aimed to evaluate the relationship
between variant status, vaccination status and mortality in
pregnant and puerperal women who were followed in the
intensive care unit during the period when the alpha variant
changed to the delta variant.

Materials and Methods

The study was designed as a prospective observational
study and was conducted after the approval of the Basaksehir
Cam and Sakura City Hospital Ethics Committee (approval
number: 2021.10.232) between August 1, 2021 and February
1,2022, in a 6-month period in a 3™ step training and research
hospital with intensive care and a separate pandemic service
for pregnant women. In this process, our hospital was
serving with 2 pandemic intensive care units, each with 16
beds. The study included pregnant and postpartum patients
who were over the age of 18 in the pandemic intensive
care units, whose COVID-19 disease was confirmed by
PCR positivity, and who were followed up due to COVID-
19-related pneumonia during the specified period. Patients
who were followed up, who had a negative PCR test but
suspected COVID-19 according to clinical and imaging were
excluded from the study. Patients were included in the study
after their written consent was obtained.

Age, current comorbidities, vaccination status, gravida,
parity, gestational week (for pregnant women), variant
status, mode of delivery (cesarean section or normal
delivery), medical treatments for COVID-19 in the intensive
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care unit were recorded. Extracorporeal therapy (continuous
renal replacement therapies and extracorporeal membrane
oxygen administration) and pre-intubation oxygen support
type (non-invasive mechanical ventilation, high-flow oxygen
therapy or mask oxygen with a reservoir) were recorded.
The date of symptom onset, the date of positive PCR test,
the date of admission to the intensive care unit, the date of
intubation, the date of extubation, the date of discharge from
the intensive care unit, the date of birth and survival of the
patients who gave birth during or before the follow-up were
recorded. According to the recorded dates, the length of
stay in the intensive care unit, the intubation time, the time
between symptom onset and admission to the intensive
care unit, and the puerperium duration for those who were
puerperant were calculated as days. Complete blood count,
liver and kidney function tests (ure, cre, alt, ast, albumin),
CRP Procalcitonin, Ferritin, D-dimer, INR values on the day
of admission to the intensive care unit and on the day of
intubation were obtained retrospectively from the hospital
computer system. The blood gas parameters on the day
of admission to the intensive care unit and on the day of
intubation were recorded in the study data file on the same
day.

Statistical Analysis

In our study, according to the distribution of quantitative
variables, mean and SD or median (min-max) expressed as.
Student-t test or Man Whitney u test was used to compare
two groups. Qualitative data were expressed as the number
and percentage of cases. Chi-square and Fischer’s exact
tests were used in the comparison of categorical variables
between two groups.

Results

Forty patients were included in the study during the
observation period. The mean age of the patients was
30.9+5.2. The median gestational week of the pregnant
patients was 32 weeks and 2 days. While 30 patients had
no comorbid disease, 2 patients had gestational diabetes
mellitus, 4 patients had hypothyroidism, 3 patients had
chronic hypertension and 1 patient had Wilson's disease.
During the follow-up, 32 patients were delivered. Eight
of these patients gave birth before their admission to the
intensive care unit, 11 of them gave birth on the day they
were admitted to the intensive care unit, and 13 of them
gave birth after they were admitted to the intensive care

unit. All patients gave birth by cesarean section. Six of the
32 patients who gave birth gave birth at term (37 weeks and
later), 18 patients had premature preterm births under 34
weeks, 8 patients had late preterm births between 34-37
weeks.

During the intensive care follow-up, 10 patients died. The
medical treatments and oxygen support treatments given
for COVID-19 during the intensive care unit are presented
in Table 1. The average length of stay of the patients in the
intensive care unit was 12.1+11.8 days. The mean time
between PCR positivity and admission to the intensive care
unit is 6.7+5.1 days, and there is no statistically significant
difference between vaccinated and unvaccinated patients
(6.1+3.2vs12.5+13.3; p=0.821)

Intubation was required in 37.5% of the patients.

While 36 patients were never vaccinated, 1 of the
remaining 4 patients was vaccinated with a single dose of
inactivated vaccine, 1 with two doses of inactivated vaccine,
and 2 with a single dose of mMRNA vaccine. While 9 (25%) of
the unvaccinated patients died, 1 (25%) of the patients who
had any vaccine died. No statistically significant difference
was found between the vaccinated and unvaccinated
patients in terms of mortality (p=1.000) (Table 2).

Of the 10 patients with exitus, 7 were alpha variant and 3
were delta variant. No Omicron variant was found during the
follow-up. While 7 (19.4%) of 36 patients with alpha variants
died, 3 (75%) of 4 patients with delta variants died, and this
was statistically significant (p=0.042).

Discussion

In our study, we found that mortality was higher in
pregnant and puerperal women with delta variant compared
to alpha variant. Due to the fact that it was conducted
in a population with a low vaccination rate, we could not
obtain sufficient information about the vaccine from our
study. However, we can conclude that the very low rate of
vaccination in pregnant women admitted to the intensive
care unit reduces the rate of need for intensive care in the
pregnant population.

According to surveillance data published by the Centers
for Disease Control and Prevention (CDC), among pregnant
women hospitalized with symptomatic COVID-19, COVID-19-
related hospitalization (41%), intensive care unit admission
(16.2%), and mechanical ventilation It was emphasized that
(8.5%) (14).
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Table 1. Descriptive charactersistics study population

Variable Mean = SD Min-max
Age 30.945.2 18-42
Gravidity 2.7+1.3 1-7
Parity 1.4+1.1 0-6
Gestational Age (days) 2254271 168-266
PCR to Admission 6.7£5.1 0-24
LOS 12.1+£11.8 1-61
Admission to Intubation 3.242.9 0-11
Variable n %
Comorbidities

None 30 75%
GDM 2 5%
Hipotyroidi 4 10%
Chronic hypertension 3 7.5%
Wilson disease 1 2.5%
Vaccination status

Non-vaccinated 36 90%
Single dose Sinovac 1 2.5%
Two doses Sinovac 1 2.5%
Single dose Biontech 2 5%
Variant status

Alpha 36 90%
Delta 4 10%
Delivery type

Cesarean 32 80%
Vaginal delivery 0 0%
Medical treatment

Kaletra 29 72.5%
Favipravir 20 50%
Remdesivir 3 7.5%
IVIG 0 0%
Plazmaferez 0 0%
Actemra 4 10%
Anakinra 6 15%
Prednol 40 100%
Pulse Prednol 17 42.5%
Continious renal replacement 2 5%
ECMO 3 7.5%
HFNO 25 62.5%
NIMV 9 22.5
Reservoir mask 34 85%
Intubation 15 37.5
Exitus 10 25%

LOS: Lenght of stay, GDM: gestational diabetes mellitus, IVIG: intravenous
immunoglobuline, ECMO: extracorporeal membrane oxygenation, HFNO: high
flow nasal cannula oxygen, NIMV: non invasive mechanical ventilation
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In the study of 252 COVID-19 positive pregnant
patients, thirteen women (5%) presented with or developed
either severe or critical (moderate and severe) COVID-19
pneumonia. Respiratory support methods included low-flow
nasal cannula for 7 women (54 %), non-breathing mask for 2
women (15%), high-flow nasal cannula for 2 women (15%),
and mechanical ventilation for 2 women (15%). Pregnancy
loss or preterm delivery (iatrogenic or spontaneous) occurred
in 6 (60%) of 10 severe or critically ill pregnancies diagnosed
before 37 weeks of gestation. Intravenous remdesivir was
administered to 5 women (38%), dexamethasone to 5
women (38%), convalescent plasma to 2 women (15%),
and an interleukin-6 inhibitor to 1 woman (8%). Other non-
obstetric bacterial infections were treated in 3 women (23%).
Of 13 women presenting or developing severe or critical
COVID-19 pneumonia, 2 (15%) were diagnosed at less
than 24 weeks, 1 experienced second trimester pregnancy
loss during prolonged intubation, and 1 was discharged for
spontaneous delivery at 39 weeks (15).

As in our study, it was reported that increased morbidity
in pregnancy with COVID-19 was observed during the delta
variant-related fluctuation in a population with low vaccine
acceptance. However, the vaccination rate in this population
was higher than in our study (21.4% vs 10%). In this study,
82 (5.4%) of 1515 pregnant COVID-19 cases required
intensive care, mechanical ventilation was required in 11, and
maternal death was observed in 2 patients (12).

In a prospective observational cohort study in the United
Kingdom, pregnant women with GDM had Delta infection (n
=171, 11.1%) to wild-type variant (n = 1,435, 10.2%) and
Alpha variant (n = 1,765, 10%) showed that he was more
vulnerable than Regardless of the variant, GDM was found
to be significantly higher in pregnant women infected with
symptomatic COVID-19 than in non-symptomatic women
(16,17).

In the literature, the destructive effect of delta variant
in pregnant women is explained as follows; Delta variant
itself is more contagious and effective in infecting host cells,
Delta variant causes a viral infection that accumulates more
rapidly in the respiratory system, Pregnant women are more
susceptible to SARS-CoV-2 infection, Lower vaccination rates
in pregnant women compared to the general population (18).

It concluded that, as reported by the World Health
Organization, COVID-19 is associated with an increased risk
of admission to intensive care for pregnant women and an
increased risk of preterm birth and admission to neonatal
care for the baby (19).
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Table 2. Vaccinated vs unvaccinated patient's characteristics

Vaccinated Unvaccinated

n=4 n=36 P
Age 347442 30.445.2 0.124
Gestational age (days) 215.2+18.1 226.7+27.8 0.332
FiO, admission 30.3+34.2 89.5+15.8 0.003
Hb admission 11.9+0.5 10.5¢1.3 0.040
PLT admission 157.5£10.3 253.7498.9 0.042
Lymp admission 0.60.1 2.5£8.1 0.024
P50 admission 23.242.8 26.5+2.5 0.040
CRP admission 37.7£30 91.5+60 0.047
Procalcitonin admission 0.0810.03 2.8+13.9 0.026
Symtom to admission 13.7¢13 7.624.0 0.700
PCR to admission 12.5£13.3 6.1£3.2 0.821
LOS 7.7x83 12.6£12.1 0.309
Mortality 1(25%) 9 (25%) 1.000
FiO,: Fractional inspired oxygen, Hb: hemoglobin, Lymp: lympocite, P50: partial pressure of arterial oxygen when hemoglobin is fifty percent saturated, CRP: C-reactive protein,
LOS: lenght of stay

We showed that ICU stay with SARS-CoV-2 is associated
with an increased risk of cesarean section. This situation has
been reported similarly in the literattre (20).

The limitation of our study is the small number of
vaccinated patients to compare with the unvaccinated.
However, this is explained by the fact that vaccinated
patients need less intensive care.

Conclusion

As a result, delta variant progressed with higher mortality
in the pregnant population admitted to the intensive care
unit. Again, in our study, it was seen that the vaccination
rate was very low in pregnant women who were taken to the
intensive care unit. Although the COVID-19 pandemic has
lost its effect, it is a fact that vaccination in pregnant women
will reduce maternal deaths for future outbreaks.
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