
   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

2569 
 

The Efficacy and Safety of Various Antiviral Therapy 

for the Treatment of Pregnant COVID-19 Patients A 

Comprehensive Systematic Review 
 

Ketut Ratna Dewi Wijayanti1*, Helen Andriani1 

 
Fakultas Kesehatan Masyarakat Universitas Indonesia, Jakarta, Indonesia1 

 

Corresponding author: 1* 

 

Keywords: 
 

  ABSTRACT  
antiviral, efficacy, COVID-19, 

pregnant 

 Current available data regarding antiviral treatment for pregnant women 

with COVID-19 are scarce. Therefore, this systematic review is created to 

collect and review various available data regarding the use of antivirals 

for treating pregnant women with COVID-19. Literature search was 

performed on PubMed and Cochrane databases, selecting studies which 

evaluated the efficacy and safety of antivirals on pregnant women with 

COVID-19 from inception to June 27, 2021. The Newcastle-Ottawa scale 

was used to assess cohort and case series studies. A total of 9 studies were 

included in this study with 2 being prospective cohort studies and 7 case 

series, and 3 kinds of antivirals remdesivir, nitazoxanide, and lopinavir-

ritonavir. Of all the 9 studies, a total of 98 pregnant women, 19 

postpartum women, and 3 immediate puerperium women were included. 

The use of remdesivir showed promising outcome with 74/79 (93.7%) 

patients fully recovered and 33/33 (100%) successful delivery and live 

neonates. Nitazoxanide with a smaller sample size reported 18/20 (90%) 

patients fully recovered, 12/12 (100%) successful deliveries, and 12/15 

(80%) live neonates. Limited data were provided for lopinavir-ritonavir 

with only 2 patients included and all of them fully recovered. To date, the 

use of remdesivir seems promising with reassuring clinical, pregnancy, 

and neonates’ outcome. However, as data are still scarce, larger studies, 

especially clinical trials, are required as most of the clinical trials exclude 

pregnant women as subjects. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Being a new pandemic and a global health emergency, a new respiratory infectious disease, the coronavirus 

disease 2019 (COVID-19) that is caused by the severe acute respiratory syndrome coronavirus-2 (SARS-

CoV-2) has caused a high mortality and morbidity. It had progressed so rapidly by infecting up to 93 

million and causing over 2 million deaths within a month [1], [2]. Various age groups and conditions are 

susceptible to COVID-19 infection. However, some groups such as pregnancy are more susceptible to 

COVID-19 infection [3], [4]. As pregnant women undergo physiological and immunological changes, these 

have made pregnant women that are infected with COVID-19 likelier to be hospitalized, intubated, 

ventilated, and admitted to intensive care unit (ICU) [5]. This has also made pregnant women to have a 22 
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times higher mortality rate than nonpregnant women [6]. Thus, as more pregnant women are getting 

infected, appropriate treatment and management is required. However, concern arises as various treatment 

and management regimens are being used on infected pregnant women regarding its efficacy and safety. 

Furthermore, there are only few studies and clinical trials regarding the efficacy and safety of various 

regimens, especially antivirals, for pregnant women with COVID-19 [7]. Therefore, this creates an urgent 

need for a systematic review to review various available studies on the efficacy and safety of antiviral use 

on infected pregnant women with COVID-19. Thus, this systematic review is created to meet the urgent 

need on reviewing and analyzing various antiviral studies on pregnant women with COVID-19. 

 

2. METHODS  

 

2.1 Search Strategy 

The preferred reporting items for systematic reviews and meta-analysis (PRISMA) was used to create this 

systematic review. Relevant studies were retrieved from PubMed and Cochrane Library from inception to 

June 27, 2021, with the following search terms: ((COVID-19) AND ((pregnant) OR (pregnancy))) AND 

((treatment) OR (management)). The search included clinical trials, randomized controlled trials, and case 

reports with no language restrictions. Although no language restrictions were applied, studies included in 

this review were restricted to English and Bahasa Indonesia, which were readable languages by the 

reviewers. The details of literature search strategy are shown in figure 1. 

 

 
Figure 1. Literature search strategy 

 

2.2 Inclusion and Exclusion Criteria 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

2571 
 

The inclusion criteria for the included studies were: (1) study design: clinical trials (randomized and non-

randomized); (2) language: English or Bahasa Indonesia; (3) comparison and intervention: antiviral as main 

treatment; and (4) outcome parameter: clinical outcome, pregnancy outcome, and neonates’ outcome. 

Moreover, exclusion criteria consisted of (1) no extractable data and (2) irretrievable full-text articles. 

 

2.3 Study Selection 

The process of selecting studies for this systematic review is shown in figure 1. The initial search yielded 

1,890 studies, with 1,844 studies excluded as being irrelevant and 26 studies excluded after screening the 

abstract. The remaining 20 studies were then assessed for eligibility and 11 studies were excluded. The 

excluded studies did not fulfill the pre-defined inclusion and exclusion criteria. Thus, 9 studies were 

included in this systematic review. 

 

2.4 Data Extraction and Quality Assessment 

Two independent reviewers (Ketut Ratna Dewi Wijayanti and Helen Andriani) performed literature search 

and extracted the data. Disagreements were resolved through discussion. Information that were extracted 

from the study were author indicated author’s name and year, study design, antivirals used, intervention 

methods used, subjects’ characteristics, and outcomes. 

 

The two reviewers assessed the included studies’ quality. Risk of bias of the included cohort studies were 

assessed using the Newcastle-Ottawa Scale (NOS). Referring on the NOS, each study was evaluated using 

scoring system. There are five items for assessing cross-sectional studies and eight items for case series and 

cohort studies that could be related to the NOS were identified. The quality of studies was evaluated using 

three main paramater: the selection of study groups (4 items), comparability of groups (1 item), and 

outcome. If an included study consist relevant information that could be associated with the NOS, one point 

was added except for the comparability category, two point could be awarded. As a result, cross-sectional 

studies allocated score between 0-5 and cohort/case series with 0-9. The NOS score will be classified as 

good (7-9 points), fair (3-6), and poor quality (0-2). 

 

3. RESULTS 

 

3.1 Characteristics of the Studies 

The characteristics of the studies included in this systematic review is shown in table 1. A total of 98 

pregnant women, 19 postpartum women, and 3 immediate puerperium women were included in this 

systematic review with most of them having severe COVID-19. Among all the studies, most of them 

evaluate the efficacy and safety of remdesivir use in pregnant women with qRT-PCR positive for SARS-

CoV-2 with 6 case series and 1 prospective cohort study. Aside of remdesivir, there are also 2 studies 

evaluating other antivirals such as nitazoxanide (prospective cohort study) and lopinavir-ritonavir (case 

series). 

 

Table 1. Characteristics of the studies. 

Author 

(Reference 

Number) 

Study Characteristics Subject Characteristics Intervention 

Study Design Aim/Purpose Subjects Severity 
Antiviral(s) 

Used 
Methods 

[8] 
Prospective 

cohort 

To evaluate the 

efficacy and 

safety of 

remdesivir use in 

67 

pregnant 

and 19 

postpartum 

Severe Remdesivir 

10 days IV 

remdesivir treatment 

course (200 mg on 

day 1, 100 mg on 
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pregnant women 

with qRT-PCR 

positive for 

SARS-CoV-2 

women day 2-10) 

[9] 
Prospective 

cohort 

To evaluate the 

efficacy and 

safety of 

nitazoxanide use 

in pregnant 

women with 

qRT-PCR 

positive for 

SARS-CoV-2 

17 

pregnant 

and 3 

immediate 

puerperium 

women 

NR Nitazoxanide 

500 mg of 

nitozoxanide every 6 

hours for 5 days 

[10] 
Retrospective 

case series 

To evaluate the 

efficacy and 

safety of 

remdesivir use in 

pregnant women 

with qRT-PCR 

positive for 

SARS-CoV-2 

2 pregnant 

women in 

the second 

trimester 

and 1 

pregnant 

woman in 

the third 

trimester 

of 

pregnancy 

Severe Remdesivir 

5 days IV remdesivir 

treatment course 

(200 mg on day 1, 

100 mg on day 2-5) 

[11] 
Retrospective 

case series 

To evaluate the 

efficacy and 

safety of 

remdesivir use in 

pregnant woman 

with qRT-PCR 

positive for 

SARS-CoV-2 

1 pregnant 

woman in 

the third 

trimester 

of 

pregnancy 

Severe Remdesivir 

8 days IV remdesivir 

treatment course 

(200 mg on day 1, 

100 mg on day 2-8) 

[12] 
Retrospective 

case series 

To evaluate the 

efficacy and 

safety of 

remdesivir use in 

pregnant women 

with qRT-PCR 

positive for 

SARS-CoV-2 

3 pregnant 

women in 

the second 

trimester 

and 2 

pregnant 

women in 

the third 

trimester 

of 

pregnancy 

Severe Remdesivir 

10 days IV 

remdesivir treatment 

course (200 mg on 

day 1, 100 mg on 

day 2-10) 

[13] 
Retrospective 

case series 

To evaluate the 

efficacy and 

safety of the 

combination of 

tocilizumab and 

remdesivir use in 

1 pregnant 

woman in 

the second 

trimester 

of 

pregnancy 

Severe Remdesivir 

400 mg IV 

tocilizumab on day 1 

and 5 days of IV 

remdesivir treatment 

course (200 mg on 

day 2, 100 mg on 
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pregnant woman 

with qRT-PCR 

positive for 

SARS-CoV-2 

day 3-6) 

[7] 
Retrospective 

case series 

To evaluate the 

efficacy and 

safety of 

remdesivir use in 

pregnant women 

with qRT-PCR 

positive for 

SARS-CoV-2 

1 obese 

pregnant 

woman in 

the third 

trimester 

of 

pregnancy 

Severe Remdesivir 

10 days IV 

remdesivir treatment 

course (200 mg on 

day 1, 100 mg on 

day 2-10) 

[14] 
Retrospective 

case series 

To evaluate the 

efficacy and 

safety of 

remdesivir use in 

pregnant women 

with qRT-PCR 

positive for 

SARS-CoV-2 

1 pregnant 

woman in 

the second 

trimester 

of 

pregnancy 

Severe Remdesivir 

10 days IV 

remdesivir treatment 

course (200 mg on 

day 1, 100 mg on 

day 2-10) 

[15] 
Retrospective 

case series 

To evaluate the 

efficacy and 

safety of 

lopinavir-

ritonavir use in 

pregnant women 

with qRT-PCR 

positive for 

SARS-CoV-2 

2 pregnant 

women in 

the third 

trimester 

of 

pregnancy 

Moderate 
Lopinavir-

ritonavir 

Lopinavir-ritonavir 

200-50 mg two 

tablets twice daily 

for 8-10 days 

treatment course 

Note: IV, intravenous; NR, not reported; qRT-PCR, quantitative real time-polymerase chain reaction. 

 

3.2 Risk of Bias Assessment 

The risk of bias assessment is shown in table 2. 

 

Table 2. Risk of bias assessment of selected studies 

Reference 
Selection Comparability Exposure Score (Max 9) 

A1 A2 A1 A2 A1 A2 A1 A2 

[8] 4 4 2 2 3 3 9 9 

[9] 2 3 2 2 2 1 6 6 

[10] 2 2 0 1 1 1 3 4 

[11] 1 1 0 0 1 1 2 2 

[12] 2 2 1 0 2 2 5 4 

[13] 1 1 0 0 1 1 2 2 

[7] 1 1 0 0 1 1 2 2 

[14] 1 1 0 0 1 1 2 2 

[15] 2 2 0 1 2 2 4 5 
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Referring to the Newcastle-Ottawa Scale, the quality of included studies were good in 2 studies [8], [9], fair 

in 3 studies [10], [12], [15], and poor in 4 studies [7], [11], [13], [14]. 

 

Report adequate items for all the NOS domains specifically in selection domain. As the studies conduct an 

appropriate control group with a proper statistical analysis. Meanwhile, [9] has lack of reported in selection 

of controls item. All the fair quality studiesA-Z report several cases with no control group which result low 

score in comparability and selection domain. The low NOS score (2) is reported in 4 poor quality studies 

because only one case that is reported. 

 

3.3 Outcome 

The outcome of the studies is shown in table 3. For clinical outcomes, 74/79 of patients (93.7%) that 

undergo remdesivir treatment course fully recovered. As for pregnancy outcomes, 23/33 of the patients 

(69.7%) undergo cesarean delivery with 18 preterm neonates, 2 neonates with low APGAR score, and 13 

healthy neonates. Furthermore, only 12 patients (15.2%) reported serious adverse events during the course 

of remdesivir treatment. Regarding the use of nitazoxanide, 15 pregnant women and 3 immediate 

puerperium women fully recovered with 2 pregnant women deaths also reported. Pregnancy and neonates 

outcomes for nitazoxanide treatment course were 12 successful deliveries with 12 of them being healthy 

neonates and also 3 fetal losses. No serious adverse events were reported in the study. As for lopinavir-

ritonavir, the patient fully recovered with no serious adverse events reported and also no pregnancy and 

neonate outcome reported. 

 

Table 3. Outcome of the studies. 

Author 
Antiviral(s) 

used 

Clinical 

Outcomes 

Pregnancy 

Outcomes 

Neonates 

Outcome 
Safety 

 

[8] Remdesivir 

93% 

pregnant 

and 89% 

postpartum 

women 

recovered 

19 (73%) of 26 

observed 

deliveries were 

cesarean 

18 (69%) of 

the 26 

neonates were 

delivered very 

preterm (24-

32 weeks' 

gestation) 

16% experienced 

serious adverse 

events related to 

pregnancy and 

underlying 

disease 

 

[9] Nitazoxanide 

18 

recovered 

and 2 

deaths 

12 

successfully 

deliveries and 

3 fetal losses 

12 healthy 

neonates 

delivered 

NR 
 

[10] Remdesivir 

All 

patients 

fully 

recovered 

1 successful 

uncomplicated 

term vaginal 

delivery 

1 healthy 

neonate 

delivered 

1 patient 

experienced 

intrahepatic 

cholestasis of 

pregnancy 

 

[11] Remdesivir 

Patient 

fully 

recovered 

Successful 

uncomplicated 

term vaginal 

delivery 

1 healthy 

neonate 

delivered 

Increase in CRP 

level by day 5, 

but declined 

immediately 

 

[12] Remdesivir 

All 

patients 

fully 

2 

uncomplicated 

cesarean 

3 healthy 

neonates 

delivered 

3 patients 

experienced 

abnormal 
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recovered delivery and 1 

uncomplicated 

vaginal 

delivery 

elevation of 

aminotransferases 

and 2 patients 

experienced mild 

elevation of 

aminotransferase 

[13] Remdesivir 

Patient 

fully 

recovered 

NR NR 

Initial increase of 

serum IL-6 level 

after receptor 

blockade with 

tocilizumab, but 

declined 

immediately 3 

days after 

 

[7] Remdesivir 

Patient 

fully 

recovered 

Successful 

uncomplicated 

term cesarean 

delivery 

Neonate 

required 

mechanical 

invasive 

ventilation 

due to 

prolonged 

exposure to 

sedatives and 

paralytics 

from the 

mother 

(APGAR 

score 1 [1st 

minute], 2 

[5th minute], 

4 [10th-20th 

minute]), but 

discharged the 

following day 

NR 
 

[14] Remdesivir 

Patient 

fully 

recovered 

Successful 

uncomplicated 

cesarean 

delivery 

Neonate 

admitted to 

NICU 

(APGAR 

score 3 at 1st 

minute, 6 at 

5th minute), 

later 

discharged at 

good 

condition 

NR 
 

[15] 
Lopinavir-

ritonavir 

All 

patients 

fully 

recovered 

NR NR NR 
 



K. R. D. Wijayanti and H. Andriani, 2021                                                                    Teikyo Medical Journal 

 

2576 
 

Note: NR, not reported. 

 

4. DISCUSSION 

Current available data on the use of antivirals regarding its efficacy and safety in pregnant women with 

COVID-19 is scarce. The reason behind the scarcity of data is due to the fact that most of the studies and 

clinical trials exclude pregnant women as subjects. Thus, most of the studies with pregnant women as 

subjects are mostly case series and reports. From the data we collected, we found 3 antivirals being used, 

mainly remdesivir, nitazoxanide, and lopinavir-ritonavir. Although nitazoxanide is considered as an 

antiparasitic drug, recent studies have shown that nitazoxanide has the ability to act as an antiviral to inhibit 

influenza, Japanese encephalitis, hepatitis B, and hepatitis C virus replication [16], [17]. 

 

Available studies showed that the use of remdesivir with the standard dose of treating COVID-19 patients 

(200 mg loading dose, followed by additional 9 days of 100 mg daily) is well tolerated and safe in pregnant 

women with severe COVID-19. Clinical outcomes of these patients receiving remdesivir were satisfying 

with 93.7% of them fully recovered without experiencing serious adverse events [7], [8], [10- 14]. Notable 

adverse events that happened were mostly grade 1-2 elevations of liver enzymes with 6 patients 

experiencing grade 3 elevations of liver enzymes.8 There was 1 patient in the third trimester of pregnancy 

that underwent intrahepatic cholestasis of pregnancy, however, this is mainly attributable to the trimester of 

pregnancy as this usually happened in the late second and third trimester of pregnancy [18]. Furthermore, 

out of many patients, only this patient experienced intrahepatic cholestasis of pregnancy with the use of 

remdesivir in the third trimester of pregnancy which indicate that remdesivir play a little role in causing it  

[11]. Regarding pregnancy and neonates’ outcome of patients with remdesivir treatment course, almost 70% 

of the patients underwent cesarean delivery with more than 50% of the neonates being preterm. These 

deliveries were mostly attributable to the severity of the maternal COVID-19 illness which indicate 

immediate delivery [8]. 

 

As for nitazoxanide treatment course in pregnant women with COVID-19, most of the patients fully 

recovered uneventfully. However, 2 pregnant women deaths were reported with 1 of them dying before the 

nitazoxanide treatment course was started. The other pregnant woman that died experienced severe lung 

lesion indicating that nitazoxanide administration as antiviral being too late. Pregnancy and neonates’ 

outcome in this study reported 12 successful deliveries and 3 fetal losses due to ectopic pregnancy, fetal 

death at 16 weeks of pregnancy with cause not reported, and postnatal death due to prematurity 

complications. From this report, nitazoxanide does not seem to affect the outcome negatively although it 

may be biased by the unreported cause of the fetal death at 16 weeks of pregnancy [9]. 

 

Lastly, a case report reported the use of lopinavir-ritonavir for the treatment of COVID-19 in 2 pregnant 

women. The reported clinical outcome showed that all the patients fully recovered without any recurrence 

of symptoms. However, there were no reports regarding pregnancy and neonates’ outcome [15]. 

 

Overall, the current available studies showed promising results for the use of remdesivir treatment course as 

these studies have more sample size compared to other antivirals included in this systematic review. 

However, data in this systematic review must be interpreted carefully as most of the studies are mostly case 

series which have fair and poor quality for reviewing. Therefore, this systematic review calls for a need to 

do more studies with larger samples, especially clinical trials, to confirm current findings. 

 

5. CONCLUSION 

The use of remdesivir for the treatment of pregnant women with COVID-19 seems promising with 
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reassuring clinical, pregnancy, and neonates’ outcomes. However, more studies with larger samples are 

required to ensure current findings. The same also applies to nitazoxanide and lopinavir-ritonavir as the 

study samples were very limited. 
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