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Abstract
Objectives: This study was conducted to investigate the use of 

Remdesivir among pregnant women with probable and confirmed Covid-19 
coronavirus infection.

Material and methods: To implement the study, a comprehensive 
examination of 120 pregnant women with severe and extremely severe forms 
of coronavirus infection was conducted.

Results: Statistically significant differences were obtained (p=0.019) at 
the time of comparison between the main and control groups, depending 
on the age of the subjects. The studied differences are due to the higher 
frequency of the age group 33-42 years among patients taking Remdesivir 
compared to those who were in the control group (p = 0.036). Women of 
the main group (Me = 9.00; Q1-Q3 = 8.00-11.0) stayed longer in the hospital 
compared to women in the control group (Me = 8.00; Q1-Q3 = 7.00-10.0). The 
more severe condition of patients in this group is cause of that. There are 
statistically significant differences in changes in amniotic fluid according 
to ultrasound data in the control and main groups (p=0.013). According to 
the results of our study, it was found that the decrease in temperature to 
a normal level occurred earlier in the control group (68%) than in the main 
group.

Conclusion: The older age group and the third trimester of pregnancy 
are risk factors for the transition to a severe form of the disease. Reliable 
efficacy of the etiotropic drug Remdesivir could not be traced.
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Introduction
The Covid-19 coronavirus infection is a disease 

characterized by relentless progression and an increase 
in infections and deaths since when it is discovered 
in China in December 2019. Currently, SARS-CoV-2 
is continuously transforming into new mutations as it 
replicates: B .1.1.7 (alpha), B.1.351 (beta), P.1 (gamma), 
B.1.617. 2 (Delta), and the latest version B.1.1.529 
(Omicron) released at the end of 2021. The most modified 
version of Omicron has about fifty mutations, 32 of which 
are in the spike protein [1]. As of October 17, 2022, the 
total number of cases in the world was 629,959,595, of 
which 6,571,489 deaths. In our republic, the total number 
of cases was 139,287, of which 13,692 were deaths. At 
the same time, 959 people continue to receive treatment, 
of which 107 patients are in hospitals, and 852 patients 
are on an outpatient basis. 3 patients are in serious 

condition, 3 patients are in a state of extreme severity, 1 
patient is on mechanical ventilation [2, 3]. It should be 
noted that, 38 thousand 149 cases were registered in our 
city, of which 1646 were pregnant for the period 2020-
2022: 537 - in 2020, 892 - in 2021, 217 - women in 2022 
[3]. The most vulnerable group of people to COVID-19 
includes not only the elderly, but also pregnant women. 
At the beginning of the COVID-19 pandemic, studies 
conducted by American and Chinese scientists revealed 
that the risk of transition to a severe course of the disease 
in pregnant women was higher than in non-pregnant 
ones [1, 4-6]. The progression of the disease caused by 
the SARS-CoV-2 virus is directly dependent on the entry 
of the virus into host cells after binding to angiotensin-
converting enzyme 2 (ACE2). ACE2 replicates on 
cell membranes and tropen in the placenta throughout 
pregnancy. This phenomenon is a possible etiology of 
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predisposition of pregnant women to COVID-19 [1]. Reduced 
immune reactivity and other physiological changes during 
gestation cause an increased susceptibility to respiratory diseases 
and severe pneumonia in pregnant women, which can lead to 
hospitalization in intensive care units and mechanical ventilation 
[7]. A lightning-fast development of a critical condition is 
possible against the background of a fairly stable course of 
the disease in pregnant women with coronavirus infection 
COVID-19 [8]. A systematic review including 18 studies found 
that the most common symptoms in pregnant women were 
fever (87.5%) and cough (53.8%). In addition, fatigue (22.5%), 
diarrhea (8.8%), shortness of breath (11.3%), sore throat 
(7.5%) and myalgia (16.3%) are common [9]. The treatment of 
COVID-19 is significantly complicated by the lack of a single 
generally accepted protocol for the treatment of various clinical 
forms of this disease. This issue is especially relevant in relation 
to pregnant women, as drugs have a possible effect on the fetus. 
The coronavirus pandemic has led to the need to prescribe 
drugs to pregnant women with no evidence of effectiveness and 
no guarantee of serious consequences for the fetus. The main 
dilemma for scientists was the creation of a drug that suppresses 
SARS-CoV-2. The antiviral drug Remdesivir, due to a positive 
past, was urgently used for pregnant women with COVID-19. 
[10]. In Kazakhstan, from August 5, 2021, women during the 
gestation period are prescribed Remdesivir intravenously as an 
etiotropic drug according to the scheme intravenously of 200 
mg on the 1st day, then 100 mg daily, course of 5 days [10]. 
This drug is included in the prescription list for patients based on 
foreign and domestic experience [10-12]. Our aim was to study 
the effectiveness of the use of Remdesivir in pregnant women 
with coronavirus infection Covid-19.

Material and methods
This study is a retrospective, cohort, analytical, non-

interventional study. We analyzed 120 cases of pregnant women 
admitted to the city infectious diseases center from December 
2021 to May 2022 with severe and extremely severe forms of 
COVID-19 coronavirus infection. The subject of the study were 
pregnant women with severe and extremely severe forms of 
coronavirus infection COVID-19. Inclusion criteria: confirmed 
and probable cases of coronavirus infection in pregnant women, 
use of Remdesivir, severe and extremely severe Covid-19. 
Criteria for exclusion from the study: pregnancy without 
Covid-19, mild and moderate severity of the disease in pregnant 
women.

Statistical analysis
The normality of the distribution was checked according 

to Kolmogorov-Smirnov with the Lilliefors correction. Since 
all data showed a non-normal distribution, the median and 
interquartile range were subsequently used. Categorical variables 
are presented as absolute numbers, percentages, and frequencies. 
A p<0.05 value was considered statistically significant. Statistical 
processing of the obtained data was carried out using the IBM 
SPSS Statistics 26.0 program. Nominal variables were analyzed 
using Pearson's chi-square test, Fisher's exact test, odds ratio, 
and relative risk.

Ethics
The study was approved by the Local Bioethical Committee 

of JSC "SKMA" (date: 03/16/2021). Written informed consent 
for publication in the article was obtained from patients or their 
legal representatives.

Figure 1 - Distribution of women depending on the duration of 
pregnancy

Figure 2 - Number of hospital bed days for pregnant women 
with coronavirus infection COVID - 19

Figure 3 - Dynamics of improvement in the RR indicator

Results
Patients were divided into two groups, depending on the 

use of the antiviral drug remdesivir, 60 pregnant women each. 
The highest incidence rate by trimester was obtained in both 
groups in the period from 28 to 40 weeks (63.3% and 65%, 
respectively) (Figure 1).

During the study, it was found that women in the age group 
from 33 to 42 years in the main group met more often than in 
the comparison group (p = 0.019). According to Cramer’s V, 
a correlation of medium closeness was observed (V = 0.250). 
The antiviral drug Remdesivir was prescribed to women who 
had 5 or more pregnancies (25.0%), and in the presence of 4 or 
more pregnancies - 18.3%. In the analysis of pregnant women, 
depending on the diagnosis, according to the PCR result, 
statistically significant differences were obtained (p = 0.02).
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One of the indicators by which women in the gestation 
period were studied was the number of bed-days spent in the 
hospital, shown in Figure 2.

When comparing the main and control groups in terms of 
the number of bed-days, statistically significant differences were 
established (p=0.001). Women in the main group (Me = 9.00; 
Q1-Q3 = 8.00-11.0) stayed longer in the hospital compared to 
those who were in the control group (Me = 8.00; Q1-Q3 = 7.00-
10, 0). This is caused by the more severe condition of patients 
in this group.

We took the following criteria for the effectiveness of 
Remdesivir therapy among pregnant women with COVID-19: 
the timing of temperature normalization, an improvement in 
respiratory rate, and a subjective decrease in dyspnea. In the 
Remdesivir group, the subjective sensation of shortness of 
breath ended on day 2 in 4 pregnant women (6.6%), on day 3 in 
11 pregnant women (18.3%), after day 3 in 40 patients (66.6%) 
(Figure 3).

A decrease in body temperature to normal values in the 
group without Remdesivir therapy on days 1-2 was observed in 
68% (41) of pregnant women, which is associated with a less 
severe course of COVID-19 in this group of patients, while in 
the main group - in 28% (17) research. An increase in SpO2 by 
more than 95% and the abolition of oxygen therapy on the 1st-
2nd day in the main group in 71% (43), up to 4 days from the 
start of antiviral therapy in 10% (6) of cases, but only in 68% ( 
41) cases on the 7-8th day after the start of etiotropic treatment. 
In another group, more than 95% withdrawal of oxygen therapy 
was observed in 26 pregnant women (43%) on the 1st day, in 
38% (23) on the 3rd-4th day, in 15% 9) - on the 5th-6th day; 4% 
(2) - after 7-8 days from the start of therapy.

Discussion
Coronavirus infection COVID-19 is an ongoing dilemma 

around the world. Scientists are constantly striving to come to 
a consensus regarding the treatment of patients. However, the 
constant transformation of the virus does not solve this issue. 
The status of treatment of pregnant women with COVID-19 is 
higher, which is associated with the risk of possible teratogenic 
effects of drugs [13,14]. The COVID-19 pandemic has led to 
the prescription of a huge number of drugs without an evidence 
base and no guarantee of long-term effects on the fetus [13]. 
The development of drugs for etiotropic treatment takes a long 
process, so the effectiveness of existing antiviral drugs was 
studied. One of these was Remdesivir, which previously showed 
good results, and was eventually urgently prescribed to pregnant 

women with COVID-19 [13-16]. To evaluate the efficacy and 
safety of the antiviral drug Remdesivir in pregnant women 
with COVID-19, further studies are needed to be included in 
international recommendations for the treatment of coronavirus 
infection COVID-19 [13-16].

During the study, it was found that in the main group, 
the age group from 33 to 42 years old made up the majority 
(41.7%). The course of coronavirus infection is aggravated in 
multiparous women and in the third trimester of pregnancy. 
Women who received antiviral therapy stayed in the hospital for 
2 bed-days longer than pregnant women in the control group. 
The criteria for the effectiveness of Remdesivir in women in 
the gestational period with COVID-19 were the dynamics of 
temperature normalization, improvement in respiratory rate, 
and subjective reduction in dyspnea. According to the results 
of our study, it was found that the decrease in temperature to a 
normal level occurred earlier in the control group (68%) than 
in the main group. Subsequently, an increase in SpO2 by more 
than 95% in more patients was observed on days 3-4 in the main 
group (71%) and on days 1-2 in the control group (43%). After 
3 days in the main group, respiratory rate improved (41.6%) and 
a decrease in subjective dyspnea (66.6%).

A randomized controlled trial (RCT) showed that 
Remdesivir therapy in pregnant women with Ebola was safe and 
without significant side effects [17]. The use of this antiviral 
drug for moderate to severe COVID-19 requiring oxygenation 
has shown modest benefit [18]. This was also confirmed in our 
study. According to various authors, among pregnant women 
with SARS-CoV-2 coronavirus infection, the use of Remdesivir 
for 5 days leads to a clinical improvement in the course of 
moderate COVID-19 [19], which is consistent with data in the 
general population [20]. Berwick et al. reported that Remdesivir 
given intravenously for 10 days clinically improves severe 
COVID-19 in pregnant and postpartum patients [21]. But in 
our study, the use of a 5-day course of Remdesivir showed no 
clinical improvement in patients.

Recruitment of pregnant women with COVID-19 during 
the pandemic has been rapid, which is one of the strengths 
of the study. However, the limitation was the creation of a 
comparison group. The prescription list for patients with 
severe and extremely severe COVID-19 included the antiviral 
drug Remdesivir. Therefore, the comparison group included 
those pregnant women who did not give informed consent to 
additional treatment. Another limitation was that this study is 
single center, which does not provide extended results. It should 
be noted that the sample size was relatively small. 

Table 1
Comparative table of age, gestation parity among pregnant women with COVID-19, confirmed and probable 
cases

Index Therapy with Remdesivir (n=60) Therapy without Remdesivir (n=60) p
Аbs. % Аbs. %

Age, full years 18-25 17 28,3 22 36,7 0,019*
26-32 18 30,0 27 45,0
33-42 25 41,7 11 18,3

Pregnancy parity 1 6 10,0 17 28,3 0,111
2 14 23,3 8 13,3
3 14 23,3 12 20,0
4 11 18,3 8 13,3
5 и more 15 25,0 15 25,0

Diagnosis based on 
the PCR result

U07.1 48 80 54 90 0,02*
U07.2 12 20 6 10

* - differences in indicators are statistically significant (p<0,05)
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Conclusion
The use of Remdesivir in the appointment of pregnant 

women for the treatment of COVID-19 has not shown positive 
results. However, the application must be carefully monitored 
to detect adverse reactions. Also, as a result of the study, it 
was found that multiparous women are prone to a more severe 
course of coronavirus infection. The older age group and the 
third trimester of pregnancy are risk factors for the transition 
to a severe form of the disease. Further studies are needed to 
evaluate the efficacy and safety of the antiviral drug Remdesivir 

in pregnant women with COVID-19 for inclusion in international 
recommendations for the treatment of coronavirus infection 
COVID-19
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