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ABSTRACT 
At the beginning of the COVID-19 pandemic, reports demonstrated conflicting evidence regarding the impact of 
SARS-CoV-2 on pregnant women. Therefore, there was an urgent need to acquire robust data on the effect of 
emergent pathogens on pregnancy. The COVI-PREG registry, an online platform which enables the collection of 
information on pregnant women exposed to SARS-CoV-2, has been developed. This tool provided evidence that 
pregnant women were at higher risk of maternal, pregnancy and neonatal adverse outcomes following the 
infection.  

Vaccine hesitancy has been another major problem during this public health crisis, more importantly in pregnancy. 
COVI-PREG allowed the monitoring of COVID-19 vaccine exposure during pregnancy as pregnant women were 
excluded from clinical trials. Essential information collected led to the publication of additional data contributing 
to the knowledge about vaccine safety. 

Data on emergent pathogens in pregnancy is often lacking or available after considerable delay, leaving scientists 
and clinicians only with their intuition, extrapolation, and observations from case series as they emerge. This tool 
facilitates the collection of information requested to quickly and efficiently answer these queries.  

To conclude, COVI-PREG has been successful to provide scientific evidence using real world data and has 
demonstrated a strong collaboration between Swiss and international partners. 
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HIGHLIGHTS 
• A total of 22 countries and 29 hospitals in Switzerland participated to COVI-PREG. 
• More than 7000 patients are now included in COVI-PREG, with more than 800 variables available for each 

patient. 
• The robustness and high quality of COVI-PREG has been recognized worldwide, and is considered one of 

the top registries, at the level of those created later by the CDC or UK. 
• Pregnant women are at higher risk of severe COVID-19. 
• Pulmonary comorbidity, hypertensive disorder and diabetes have been identified as risk factors for severe 

COVID-19. 
• COVID-19 infection during pregnancy is a risk factor of adverse perinatal and neonatal adverse outcomes. 
• mRNA COVID-19 vaccine appeared to be safe during pregnancy. 
• COVID-19 medicine use in pregnant women has changed and seems to be aligned with current guidelines. 
• COVI-PREG demonstrated to be a very successful and robust tool to assess and monitor SARS-CoV-2 and 

COVID-19 vaccine during pregnancy. 
• Additional studies are now in process to assess: 1) the neurodevelopment of infant exposed to SARS-CoV-

2 and COVID-19 vaccine in utero, 2) the maternal and perinatal outcomes regarding SARS-CoV-2 variants 
and 3) the maternal and perinatal outcomes overtime regarding the pandemic periods. 

• The COVI-PREG project can be easily updated to any exposure (infectious disease, pollution, …) for future 
perspectives. 

INTRODUCTION 
At the beginning of the pandemic, information on the emergent pathogen SARS-CoV-2 was missing. The first 
available data on adults suggested a very high rate of acute respiratory distress syndrome due to infection, and a 
high fatality rate.  

The first data on infected pregnant women were surprisingly reassuring. Considering an altered immunity, reduced 
respiratory capacity and hemodynamic changes, pregnant women were potentially at higher risk of severe disease. 
Since high rates of adverse maternal, pregnancy and neonatal outcomes were observed during previous epidemics 
due to other coronavirus family subtypes (SARS-CoV-1 and MERS-CoV), collecting data on the effect of this 
coronavirus during pregnancy appeared as a most pressing matter.  

THE 1ST REGISTRY TO ASSESS THE IMPACT OF COVID-19 ON PREGNANCY 
Due to the potential vulnerability of pregnant women, we created COVI-PREG, an international registry enabling 
the collection of data on women exposed to SARS-CoV-2 during pregnancy. COVI-PREG was an online tool allowing 
collaborators based in hospital and clinics worldwide to include and fill in information on pregnant patients 
exposed to the virus as shown in figure 1. The COVI-PREG registry's aims were initially to assess the natural history 
of the virus among pregnant women exposed to the virus and, to evaluate the impact of the infection on maternal, 
pregnancy and neonatal outcomes. 

The tool was a robust data collection system allowing collaborators to fill in patients’ information including baseline 
characteristics, COVID-19 management, the pregnancy course, as well as maternal, pregnancy and neonatal 
outcome. The COVI-PREG registry highlighted that pregnant women were a specific population at higher risk of 
severe COVID-19. 

Once the COVID-19 vaccine was available, a new module was built in COVI-PREG registry to follow-up vaccine 
exposure and assess its safety. Since pregnant women were excluded from the clinical trials evaluating the COVID-
19 vaccine and because vaccine hesitancy was high, it was crucial to study the safety of the vaccine during 
pregnancy quickly to improve the vaccination uptake for this special population.  
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ENROLMENT DATA 
As of September 15th 2022, the COVI-PREG 
consortium was composed of 77 collaborating 
centers worldwide representing 22 countries.  

Since March 2020, the COVI-PREG registry has 
included a total of 7423 pregnant patients 
worldwide, including more than 4300 patients 
infected with SARS-CoV-2 and more than 2900 
exposed to COVID-19 vaccine (table 1). 

In Switzerland, a total of 3555 patients have 
been included (1634 infected with the virus and 
1921 exposed to the COVID-19 vaccine). 

Since the FOPH funding (January 1st 2021), 
more than 5300 patients have been enrolled, 
including more than 3000 from Switzerland. 

SARS-COV-2 & PERINATAL OUTCOMES 
The COVI-PREG consortium was one of the first to publish data on COVID-19 in pregnancy, assessing the impact of 
the infection on pregnant women and assessing risk factors associated with severe disease. 

We studied 926 pregnant patients tested positive for SARS-CoV-2, among which 9.9% (n = 92) presented a severe 
disease. A total of 6 (0.6%) maternal deaths were reported. We identified several risk factors associated with 
severe disease: Pulmonary comorbidities, hypertensive disorders and diabetes. Pregnant patients with severe 
maternal outcomes were at higher risk of cesarean section, preterm delivery and neonatal intensive care unit 
admission. 

In conclusion, pregnant women, particularly those with comorbidities, were at higher risk of severe COVID-19. 
Obstetrical as well as neonatal outcomes appear to be influenced by the severity of the maternal disease. 

Reference:  
- Martínez-Perez O, Vouga M, Cruz Melguizo S, Forcen Acebal L, Panchaud A, Muñoz-Chápuli M, Baud D. Association 
Between Mode of Delivery Among Pregnant Women With COVID-19 and Maternal and Neonatal Outcomes in Spain 
[published correction appears in JAMA. 2020 Jul 21;324(3):305]. JAMA. 2020;324(3):296-299. 
http://doi.org/10.1001/jama.2020.10125 
- Vouga M, Favre G, Martinez-Perez O, Pomar L, Acebal LF, Abascal-Saiz A, Hernandez MRV, Hcini N, Lambert V, 
Carles G, Sichitiu J, Salomon L, Stirnemann J, Ville Y, de Tejada BM, Goncé A, Hawkins-Villarreal A, Castillo K, Solsona 
EG, Trigo L, Cleary B, Geary M, Bartels H, Al-Kharouf F, Malone F, Higgins M, Keating N, Knowles S, Poncelet C, 
Ribeiro-do-Valle CC, Surita F, Dantas-Silva A, Borrelli C, Luz AG, Fuenzalida J, Carvajal J, Canales MG, Hernandez O, 
Grechukhina O, Ko AI, Reddy U, Figueiredo R, Moucho M, Pinto PV, De Luca C, De Santis M, de Campos DA, Martins 
I, Garabedian C, Subtil D, Bohrer B, Da Rocha Oppermann ML, Wender MCO, Schuler-Faccini L, Sanseverino MTV, 
Giugliani C, Friedrich L, Scherer MH, Mottet N, Ducarme G, Pelerin H, Moreau C, Breton B, Quibel T, Rozenberg P, 
Giannoni E, Granado C, Monod C, Mueller D, Hoesli I, Bassler D, Heldstab S, Kölble NO, Sentilhes L, Charvet M, 
Deprest J, Richter J, Van der Veeken L, Eggel-Hort B, Plantefeve G, Derouich M, Calvache AJN, Lopez-Giron MC, 
Burgos-Luna JM, Escobar-Vidarte MF, Hecher K, Tallarek AC, Hadar E, Haratz KK, Amikam U, Malinger G, Maymon 
R, Yogev Y, Schäffer L, Toussaint A, Rossier MC, De Sa RAM, Grawe C, Aebi-Popp K, Radan AP, Raio L, Surbek D, 
Böckenhoff P, Strizek B, Kaufmann M, Bloch A, Boulvain M, Johann S, Heldstab SA, Bernasconi MT, Grant G, Feki A, 
Brochut AM, Giral M, Sedille L, Papadia A, Brugger RC, Weber B, Fischer T, Kahlert C, Saines KN, Cambou M, Kanellos 
P, Chen X, Yin M, Haessig A, Ackermann S, Baud D, Panchaud A. Maternal outcomes and risk factors for COVID-19 
severity among pregnant women. Sci Rep. 2021;11(1):13898. Published 2021 Jul 6. 
https://doi.org/10.1038/s41598-021-92357-y 

Table 1: COVI-PREG patients’ enrollments worldwide and 
in Switzerland 
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A TOOL TO ASSESS COVID-19 VACCINE SAFETY IN PREGNANCY 
Due to the exclusion of pregnant women from mRNA COVID-19 vaccine trials, the COVI-PREG registry was a useful 
tool to assess the safety of the vaccine during pregnancy through a observational design. 

We recently published a Swiss study describing the adverse effects following COVID-19 vaccine injection during 
pregnancy, including 1012 pregnant women. A total of 80% of patients reported a local reaction, and up to 42% 
(Pfizer 1st/2nd dose and Moderna 1st dose) and 80% (Moderna 2nd dose) experienced a systemic reaction following 
injection, which was similar to the general population. Severe adverse events were rare, including venous 
thromboembolism, fever requiring hospitalization, and herpes zoster, which can occur following any vaccine 
injection. 

Among more than 500 patients exposed to the vaccine before 37 weeks of gestation with a known pregnancy 
outcome, the rate of preterm birth was 6.4% (33/513), which was similar to the previous 3 years' national Swiss 
rates (6.3-7%). The rate of small for gestational age was low (3.9%; 21/530) as well as the rate of neonatal intensive 
care unit admission (4.7%; 25/530). No stillbirth or neonatal deaths were reported. 

To conclude, no red flags were reported in this descriptive analysis of pregnancy and neonatal outcomes. This 
study brings additional evidence in favor of the safety of the COVID-19 vaccine during pregnancy. 

Reference:  
Favre G, Maisonneuve E, Pomar L, Winterfeld U, Daire C, Martinez de Tejada B, Delecraz D, Campelo S, Moser M, 
Todesco-Bernasconi M, Sturm S, Hösli I, Monod C, Frey Tirri B, Kalimeris S, Blume C, Mathis J, Zimmerman R, Radan 
AP, Surbek D, Baud D, Panchaud A. COVID-19 mRNA vaccine in pregnancy: Results of the Swiss COVI-PREG registry, 
an observational prospective cohort study. Lancet Reg Health Eur. 2022;18:100410. Published 2022 May 29. 
http://doi.org/10.1016/j.lanepe.2022.100410 

A TOOL TO ASSESS COVID-19 TREATMENT UTILIZATION IN PREGNANCY 
The COVI-PREG registry has been selected to study COVID-19 treatments in pregnancy by the CONSIGN (COVID-19 
infectiOn aNd medicineS In pregnancy) consortium, which is a project set up by the European Medicine Agency to 
guide decision making about treatments options for COVID-19 in pregnant women. 

The first aim of this study was to describe the use of COVID-19 related medicines during pregnancy defined as 
antibiotics, antivirals, hydroxychloroquine corticosteroids, anti-interleukin-6 and immunoglobulins. The secondary 
aim was to study the evolution of COVID-19 medicine use between the early (before July 1st 2020) and late (after 
July 1st 2020) period of the pandemic. 

We included 1,964 pregnant patients tested positive for SARS-CoV-2 from March 2020, to July 2021. Overall, 10.4% 
(205/1964) received at least one COVID-19 related medicine including antibiotics (8.6%) corticosteroids (3.2%), 
antivirals (2.0%), hydroxychloroquine (1.4%), and anti-interleukin-6 (0.3%). The use of at least one COVID-19 
related medicine was 3.1% (12/381) in asymptomatic patients, 4.2% (52/1233) in outpatients, 19.7% (46/233) in 
inpatients without oxygen, 72.1% (44/61) in patients requiring standard oxygen, 95.7% (22/23) in patients 
requiring high flow oxygen, 96.2% (25/26) in intubated patients and 57.1% (4/7) among patients who died.  

The proportion of patients who received at least one medicine to treat COVID-19 was higher before than after July 
1st 2020 (16.7% vs. 7.7%). Antibiotics, antivirals, and hydroxychloroquine had lower rates of use in the latter period.  

Medicine use in pregnancy was associated with disease severity. The trend toward increased corticosteroids use 
seems to be aligned with changing guidelines. However, evidence is still needed regarding the effectiveness and 
safety of COVID-19 related medicines in pregnancy. 

A meta-analysis including other international consortium of CONSIGN is currently at the protocol phase. The aim 
of the meta-analysis is to pool as much data as possible to answer unresolved questions at the single project level, 
enabling the evaluation of rare events. 
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References: 
- COVID-19: EMA sets up infrastructure for real-world monitoring of treatments and vaccines (21.07.2020) 
https://www.ema.europa.eu/en/news/covid-19-ema-sets-infrastructure-real-world-monitoring-treatments-
vaccines [cited online 12.09.2022] 
- Favre G, Gerbier E, Maisonneuve E, Pomar L, Winterfeld U, Lepigeon K, Bloemenkamp KWM, De Bruin O, Hurley 
E, Nordeng H, Siiskonen S, Sturkenboom MCJM, Baud D, Panchaud A. COVID-19 related medicine utilization study 
in pregnancy – the COVI-PREG cohort. [-- IN REVIEW August 2022 --] 

COVI-PREG, WHAT’S NEXT? 
NEURODEVLOPMENT OUTCOMES IN CHILDREN EXPOSED IN UTERO TO SARS-COV-2 
No data is available regarding the neurodevelopment of children exposed to the SARS-CoV-2 virus or the COVID-
19 vaccine during pregnancy. 

This children follow-up study aims to assess their neurodevelopment using the Ages and Stages Questionnaire 
version 3 (ASQ-3), completed by the parents at home. Data collection is currently ongoing.  

This is an important concern for patients during pregnancy and we have scarce information on the long-term 
impact of the disease on the offspring. COVI-PREG will therefore provide major information on long-term follow-
up of mother-child pairs.  

PRE-DELTA, DELTA AND OMICRON SARS-COV-2 VARIANT INFECTION 
An additional analysis is currently in progress to assess maternal outcomes after SARS-CoV-2 infection during 
pregnancy according to the different SARS-CoV-2 variants: pre-Delta, Delta and Omicron variant period. Several 
studies have reported more severe effects of the Delta variant compared to the pre-Delta one. On the other hand, 
few data are available yet regarding the real impact of the Omicron variant. The purpose of this study is to evaluate 
the impact of this variant on the mother and her unborn child compared to the delta and pre-delta waves. 

INTERNATIONAL COLLABORATIONS 
The COVI-PREG consortium is participating in an international sequential prospective meta-analysis led by Prof. 
Emily Smith, Georges Washington University, USA. The research group consists of 41 participating countries, 
amounting to 76,000 followed-up pregnant patients.  

A first study evaluating the risk factors of adverse outcomes among pregnant women with COVID-19 was 
published. This research included data from 21 participating study groups including almost 22000 cases from 33 
countries.  

This study confirms that pregnant women with comorbidities including diabetes, hypertension, and cardiovascular 
disease, were at increased risk for severe COVID-19-related outcomes, maternal morbidities, and adverse birth 
outcomes. They also identified several less commonly known risk factors, including HIV infection, pre-pregnancy 
underweight, and anaemia. Although pregnant women are already considered a high-risk population, special 
priority for prevention and treatment should be given to pregnant women with these additional risk factors. 

References: 
- Smith ER, Oakley E, He S, Zavala R, Ferguson K, Miller L, Grandner GW, Abejirinde IO, Afshar Y, Ahmadzia H, 
Aldrovandi G, Akelo V, Tippett Barr BA, Bevilacqua E, Brandt JS, Broutet N, Fernández Buhigas I, Carrillo J, Clifton R, 
Conry J, Cosmi E, Delgado-López C, Divakar H, Driscoll AJ, Favre G, Flaherman V, Gale C, Gil MM, Godwin C, Gottlieb 
S, Hernandez Bellolio O, Kara E, Khagayi S, Kim CR, Knight M, Kotloff K, Lanzone A, Le Doare K, Lees C, Litman E, 
Lokken EM, Laurita Longo V, Magee LA, Martinez-Portilla RJ, McClure E, Metz TD, Money D, Mullins E, Nachega JB, 
Panchaud A, Playle R, Poon LC, Raiten D, Regan L, Rukundo G, Sanin-Blair J, Temmerman M, Thorson A, Thwin S, 
Tolosa JE, Townson J, Valencia-Prado M, Visentin S, von Dadelszen P, Adams Waldorf K, Whitehead C, Yang H, 
Thorlund K, Tielsch JM. Protocol for a sequential, prospective meta-analysis to describe coronavirus disease 2019 
(COVID-19) in the pregnancy and postpartum periods. PLoS One. 2022;17(6):e0270150. Published 2022 Jun 16. 
http://doi.org/10.1371/journal.pone.0270150  
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- Smith ER, Oakley E, Grandner GW, Rukundo G, Farooq F, Ferguson K, Baumann S, Waldorf KA, Afshar Y, Ahlberg 
M, Ahmadzia H, Akelo V, Aldrovandi G, Bevilacqua E, Bracero N, Brandt JS, Broutet N, Carrillo J, Conry J, Cosmi E, 
Crispi F, Crovetto F, Gil MDM, Delgado-López C, Divakar H, Driscoll AJ, Favre G, Buhigas IF, Flaherman V, Gale C, 
Godwin CL, Gottlieb S, Gratacós E, He S, Hernandez O, Jones S, Joshi S, Kalafat E, Khagayi S, Knight M, Kotloff K, 
Lanzone A, Longo VL, Le Doare K, Lees C, Litman E, Lokken EM, Madhi SA, Magee LA, Martinez-Portilla RJ, Metz TD, 
Miller ES, Money D, Moungmaithong S, Mullins E, Nachega JB, Nunes MC, Onyango D, Panchaud A, Poon LC, Raiten 
D, Regan L, Sahota D, Sakowicz A, Sanin-Blair J, Stephansson O, Temmerman M, Thorson A, Thwin SS, Tippett Barr 
BA, Tolosa JE, Tug N, Valencia-Prado M, Visentin S, von Dadelszen P, Whitehead C, Wood M, Yang H, Zavala R, 
Tielsch JM. Clinical risk factors of adverse outcomes among women with COVID-19 in the pregnancy and 
postpartum period: A sequential, prospective meta-analysis [published online ahead of print, 2022 Aug 23]. Am J 
Obstet Gynecol. 2022;S0002-9378(22)00680-9 
http://doi.org/10.1016/j.ajog.2022.08.038  

PERSPECTIVES 
The 2022 monkeypox outbreak, caused by the zoonotic monkeypox virus, has spread across five WHO regions (the 
Americas, Africa, Europe, Eastern Mediterranean, and Western Pacific) and is a global public health concern. The 
atypically high rate of person-to-person transmission among cases with no travel or exposure to animals from 
endemic regions increases the possibility of the virus establishing itself as a human pathogen. As the outbreak 
expands, groups at heightened risk of severe disease may acquire the infection, including pregnant people. 
However, data regarding the impact of monkeypox in pregnancy are scarce. We have started a thorough literature 
review to collect the information available on the impact of monkeypox in pregnancy as well as its available 
treatment. We are ready to launch a prospective data collection on pregnant women exposed to monkeypox or to 
vaccines used in pre or post exposure, should the situation become more prevalent. 

References: 
- Dashraath P, Nielsen-Saines K, Rimoin A, Mattar C, Panchaud A, Baud D. MONKEYPOX AND PREGNANCY: 
FORECASTING THE RISKS [published online ahead of print, 2022 Aug 16]. Am J Obstet Gynecol. 2022;S0002-
9378(22)00651-2. http://doi.org/10.1016/j.ajog.2022.08.017  
- Dashraath P, Nielsen-Saines K, Mattar C, Musso D, Tambyah P, Baud D. Guidelines for pregnant individuals with 
monkeypox virus exposure. Lancet. 2022;400(10345):21-22. http://doi.org/10.1016/S0140-6736(22)01063-7  
- Pomar L, Favre G, Baud D. Monkeypox infection during pregnancy: European registry to quantify maternal and 
fetal risks. Ultrasound Obstet Gynecol. 2022;60(3):431. http://doi.org10.1002/uog.26031  
- Vouga M, Nielsen-Saines K, Dashraath P, Baud D. The monkeypox outbreak: risks to children and pregnant women 
[published online ahead of print, 2022 Aug 1]. Lancet Child Adolesc Health. 2022;S2352-4642(22)00223-1. 
http://doi.org/10.1016/S2352-4642(22)00223-1 
- Dashraath P, Alves MP, Schwartz DA, Nielsen-Saines K, Baud D. Potential mechanisms of intrauterine transmission 
of monkeypox virus [published online ahead of print, 2022 Sept 13]. Lancet Microbe 2022; S2666-5247(22)00260-
9. https://doi.org/10.1016/S2666-5247(22)00260-9 

CONCLUSION 
The COVI-PREG registry was an efficient tool which allowed us to assess several key aspects of this new SARS-CoV-
2 virus among pregnant women. 

In addition, COVI-PREG was one of the largest pregnancy and COVID-19 research projects worldwide, bringing fast 
and relevant scientific evidence helping clinicians and stakeholders to better understand and manage this 
unprecedented health crisis. The COVI-PREG update for the COVID-19 vaccine safety study also confirmed that the 
tool is easily adaptable to the changing situation and permits to monitor different exposures of interest. 

Given the success of the project, a still growing number of collaborators are joining the study, building a strong 
network of partners, on both Swiss and international levels, for future research perspectives. 


