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| ABSTRACT 

The impact of COVID-19 exposure on neonatal outcomes has not yet been fully evaluated. This article aimed to find whether 

COVID-19 exposure was linked to congenital anomalies, and other adverse neonatal outcomes. This was achieved through 

predetermined criteria which were used to search the Google Scholar database for published literature. Eleven full-length 

articles, which evaluated neonates born to COVID-19 positive mothers, were included, of which there were review articles, 

observational studies, one case report, and one case series. Positive reports of congenital anomalies were seen in four of the 

included articles. However, the other studies reported no congenital anomalies, low risk of congenital anomalies, or did not 

mention congenital anomalies. It is possible that the included positive reports were unrelated to the presence of COVID-19. 

Other adverse neonatal outcomes which were reported in the articles included preterm birth, perinatal death, dyspnea, fever, 

fetal distress, and pregnancy losses. While further research is needed to further ascertain the relationship, current evidence 

suggests no risk or low risk of congenital anomalies with the presence of COVID-19. 
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1. Introduction 

A new viral illness emerged in late 2019, which became known as COVID-19 or Coronavirus Disease 2019. The virus proved to be 

a source of acute respiratory illness (Hu et al., 2020). Early observations revealed that the pandemic has resulted in a decrease of 

crude birth rates in 18 of 22 countries evaluated (Aassve et al., 2021). It has also been noted that there have been a reduced number 

of admissions to the neonatal intensive care unit (Liu et al., 2022) and a reduction in preterm births (Leibovitch et al., 2021). The 

rate of neonatal mortality has increased by 8.7% during this period (Liu et al., 2022). 

 

The World Health Organization has estimated that worldwide, congenital anomalies may result in the death of approximately 

240,000 neonates annually. They note that these congenital anomalies are of multi-factorial origin and may include genetic 

disorders, nutritional deficiencies, environmental factors, and infectious causes (World Health Organization, 2020). Khan et al. 

(2020) has expressed concern that coronaviruses have been known to cause congenital anomalies and has stressed the importance 

of collaboration and pooling of knowledge to monitor and prevent these adverse outcomes (Khan et al., 2020). 

 

The occurrence of the COVID-19 pandemic has led to many problems. However, we do not yet fully understand to what extent the 

exposure to this virus has had an impact on neonatal outcomes. In this review, our primary aim is to evaluate the published 

literature to determine if COVID-19 infection in mothers leads to an increased occurrence of congenital anomalies. Our secondary 

aim is to evaluate these articles for other adverse outcomes related to COVID-19. 
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2. Method and Search Strategy 

The Google Scholar database was utilized to obtain the articles which were included in this review. Keywords were identified 

including “congenital defects” and “covid-19”. These were combined with the Boolean operator “AND” to generate a list of articles. 

The articles underwent title screening, followed by abstract screening to determine relevance. Only articles relevant to the research 

topic, already published and peer-reviewed, available in the English language, or with an English translation, within the last 5 years 

were included. Due to the novelty of the COVID-19 virus, all articles obtained were published from 2020 to 2021. The search took 

place on May 3rd, 2022. A total of eleven articles were after evaluating the first ten pages of search results. 

3. Results and Discussion 

3.1 Included studies 

From the database, eleven articles were identified for inclusion, of which there were three systematic reviews with meta-analysis, 

three traditional reviews, one case report, three retrospective studies, and one case series. 

 

TABLE 1: Summary of included studies 

 

Author, Year Participants/Studies Method Congenital anomalies Adverse outcomes 

reported 

(Çakırca et 

al., 2021) 

 

 

75 pregnant women Retrospective single 

center study 

No congenital 

malformations. 

No neonatal 

mortality, no mother 

to child 

transmission. 

Di Mascio et 

al., 2020 

19 studies: 79 

hospitalized women 

Systematic review and 

meta-analysis of 

Medline, 

Clinicaltrials.gov, 

Cinahl, and Embase. 

Not reported. Preterm birth 41.1% 

of cases, perinatal 

death 7.0% 

(Fernandes 

et al., 2022) 

- Traditional review COVID-19 may be 

associated with 

thromboembolism, 

limb/digit ischemia, as 

well as placental 

abnormalities. 

- 

(Goldshtrom 

et al., 2020) 

7 neonates Case series 6 infants with congenital 

heart disease and 1 with 

congenital 

diaphragmatic hernia 

- 

(Iqbal et al., 

2020) 

- Traditional review - Risk of vertical 

transmission is low, 

however other 

effects such as 

maternal mental 

health and stress 

can lead to effects 

on fetal brain 

development 

Izewski et al., 

2021 

515 pregnant women, 

no neonates tested 

positive 

Retrospective analysis 

of collected data 

Not reported. No significant 

differences noted. 
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Neef et al., 

2020 

32 studies: 261 

neonates 

Systematic review and 

meta-analysis of 

PubMed/Medline, 

Google Scholar, and 

Web of Science 

Not reported. Dyspnea in 42.3%, 

fever in 19.1% 

Papapanou 

et al., 2021 

39 studies, neonates 

tested positive 1.6-

10% 

Systematic review and 

meta-analysis of 

PubMed, Scopus, and 

the Cochrane 

Database of 

Systematic Reviews 

Not reported. Preterm deliveries 

14.3-63.8%. 

Fetal distress 7.8%-

61.1% 

  

Perveen et 

al., 2020 

1 patient Case report 33-week preterm 

neonate with purpuric 

lesions on the left upper 

limp with nil 

spontaneous movement, 

which progressed to 

necrotic plaques. 

- 

Salem et al., 

2020 

- Traditional review of 

Medline, Google 

Scholar. 

Current data does not 

suggest a high risk. 

Cannot confirm an 

association between 

COVID-19 and risk 

of maternal, fetal, or 

neonatal 

complications. 

Woodworth 

et al., 2020 

5,252 pregnant 

women with 4,442 

known outcomes, and 

4527 fetuses and 

infants. 

Retrospective study Not reported. 32 pregnancy losses, 

12.9% born preterm 

 

3.2 Is there a connection between COVID-19 exposure and the presence of congenital anomalies? 

In our analysis, we sought to find out whether there was a correlation between the presence of congenital anomalies in neonates 

who were born to mothers who were COVID-19 positive. All the mothers included in the articles were found to be COVID-19 

positive when tested. Most of the studies did not routinely test the neonatal population. Papapano et al. notes that 1.6-10% of the 

neonatal population in their review tested positive (Papapano et al., 2021).  

 

Through our search of the medical literature, we were able to find both original and review articles which evaluated the neonatal 

outcomes. Of the articles found, most did not mention the presence of congenital anomalies within their study populations and 

thus were not able to aid in answering our primary aim (Di Mascio et al., 2020) (Neef et al., 2020) (Izewski et al., 2021) (Papapanou 

et al., 2021) (Woodsworth et al., 2020). Çakırca et al. reported that no malformations were seen within their study population 

(Çakırca et al., 2021) while Salem suggested that their data did not indicate a high risk of congenital anomalies (Salem et al., 2020). 

 

There were isolated reports of congenital anomalies. Perveen reported a case of a preterm neonate born with purpuric lesions of 

the left upper limb, progressing to necrotic plaques, and requiring amputation (Perveen et al., 2020) and Goldshtrom reported a 

case series of infants born to COVID-19 positive mothers, of which six infants were born with heart disease and one infant was 

born with a congenital diaphragmatic hernia (Goldshtrom et al., 2020). However, since these congenital anomalies were not 

detected by the larger studies, it is fair to assume that these occurred independently of COVID-19 exposure. 

 

Iqbal suggested that event though there was a low rate of mother-to-child transmission, other factors may influence neonatal 

outcomes, including decreased maternal mental health, and subsequent stress, leading to effects on fetal brain development (Iqbal 

et al., 2020). However, during our perusal of the literature as indicated above, we did not find studies to substantiate Iqbal’s claim. 
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3.3 Other adverse neonatal outcomes 

A review of the above articles also lead to possible associations of adverse neonatal and fetal outcomes including preterm birth, 

perinatal death, dyspnea, fever, fetal distress, pregnancy losses (Di Mascio et al., 2020) (Neef et al., 2020) (Papapanou et al., 2021) 

(Woodworth 2020). Salem et al. (2020) however, reported that their data cannot be conclusively linked with adverse maternal, fetal, 

or neonatal outcomes (Salem et al., 2020), while another study reported that among their population of 75 mothers, there were 

no neonatal mortality outcomes to report, with no noted mother to child transmission (Çakırca et al., 2021). 

4. Conclusions 

The impact of COVID-19 exposure on neonatal outcomes has not been fully evaluated. This article sought to find whether COVID-

19 exposure was linked to congenital anomalies, and other adverse neonatal outcomes. This was achieved using predetermined 

search criteria of the Google Scholar database. Positive reports of congenital anomalies were seen amongst four included studies. 

However, the other studies reported no congenital anomalies, low risk of congenital anomalies, or did not mention congenital 

anomalies. It is possible that the included positive reports were unrelated to the presence of COVID-19. Other adverse neonatal 

outcomes included preterm birth, perinatal death, dyspnea, fever, fetal distress, and pregnancy losses. While further research is 

needed to further ascertain the relationship, current evidence suggests no risk, or a low risk of congenital anomalies with the 

presence of COVID-19. 

 

4.1 Aims and further prospects 

While there were a few reported congenital anomalies such as limb abnormality, congenital diaphragmatic hernia, and congenital 

heart disease, the impact of COVID-19 leading to congenital abnormalities remains inconclusive. While it is possible that these 

birth defects were not related to COVID-19, it is also true that many studies, including systematic reviews and meta-analyses did 

not include congenital abnormalities within the scope of their study, so the primary aim could not be conclusively determined. 

Thus, it would be useful for future studies to focus on evaluating COVID-19 exposure to determine if there is a link between COVID-

19 and congenital abnormalities. We were able to determine through our review, that there were other adverse neonatal outcomes 

related to COVID-19 exposure such as preterm birth, perinatal death, dyspnea, fever, fetal distress, and pregnancy loss. 

 

4.2 Limitations 

Some limitations existed in writing this paper. These included the limitation of articles to those that have been published, peer-

reviewed, in the English language, and not including more databases. Due to the novelty of the COVID-19 infection, many possible 

defects may not have been published yet or thought to be possibly linked to the virus. Of the articles, some did not make any 

comment on congenital anomalies. 

 

Funding: This research received no external funding. 

Conflicts of Interest: The authors declare no conflict of interest. 

ORCID iD: Travis Satnarine 0000-0001-9320-1570 

Ethical approval: Due to the nature of the research being a review article, authors did not require ethical approval. 

Informed consent: Due to the nature of the research being a review article, authors did not require informed consent. 

References 

[1] Aassve, A., Cavalli, N., Mencarini, L., Plach, S., & Sanders, S. (2021). Early assessment of the relationship between the COVID-19 pandemic 

and births in high-income countries. Proceedings Of The National Academy Of Sciences, 118(36). https://doi.org/10.1073/pnas.2105709118  

[2] Çakırca, T., Torun, A., Hamidanoğlu, M., Portakal, R., Ölçen, M., Çakırca, G., & Haksever, M. (2021). COVID-19 infection in pregnancy: a single 

center experience with 75 cases. Ginekologia Polska. https://doi.org/10.5603/gp.a2021.0118  

[3] Di Mascio, D., Khalil, A., Saccone, G., Rizzo, G., Buca, D., & Liberati, M. (2020). Outcome of coronavirus spectrum infections (SARS, MERS, 

COVID-19) during pregnancy: a systematic review and meta-analysis. American Journal Of Obstetrics &Amp; Gynecology MFM, 2(2), 100107. 

https://doi.org/j.ajogmf.2020.100107  

[4] FERNANDES, C., SABONGI, R., & SANTOS, J. (2022). COVID-19 AND UPPER LIMB ANOMALIES IN NEWBORNS: A REASON FOR 

CONCERN?. Acta Ortopédica Brasileira, 30(1). https://doi.org/10.1590/1413-785220223001e252308  

[5] Goldshtrom, N., Vargas, D., Vasquez, A., Kim, F., Desai, K., Turner, M. E., Barry, O., Torres, A., Levasseur, S., Strletsova, S., Gupta, P. R., Defazio, 

J. R., Duron, V., Middlesworth, W., Saiman, L., Miller, R., Goffman, D., Bacha, E. A., Kalfa, D., LaPar, D. J., … Krishnamurthy, G. (2020). Neonates 

With Complex Cardiac Malformation and Congenital Diaphragmatic Hernia Born to SARS-CoV-2 Positive Women-A Single Center 

Experience. World journal for pediatric & congenital heart surgery, 11(6), 697–703. https://doi.org/10.1177/2150135120950256 

[6] Hu, B., Guo, H., Zhou, P., & Shi, Z. L. (2021). Characteristics of SARS-CoV-2 and COVID-19. Nature reviews. Microbiology, 19(3), 141–154. 

https://doi.org/10.1038/s41579-020-00459-7  

[7] Iqbal, A., Burrin, C., Aydin, E., Beardsall, K., Wong, H., & Austin, T. (2021). Generation COVID-19 - Should the foetus be worried?. Acta 

paediatrica (Oslo, Norway: 1992), 110(3), 759–764. https://doi.org/10.1111/apa.15693  

[8] Izewski, J., Boudova, S., Rouse, C., Ibrahim, S., Shanks, A., & Reinhardt, J. et al. (2021). 786 Neonatal outcomes in pregnant women with 

diagnosis of COVID-19. American Journal Of Obstetrics And Gynecology, 224(2), S489-S490. https://doi.org/10.1016/j.ajog.2020.12.809  

https://doi.org/10.1073/pnas.2105709118
https://doi.org/10.5603/gp.a2021.0118
https://doi.org/j.ajogmf.2020.100107
https://doi.org/10.1590/1413-785220223001e252308
https://doi.org/10.1177/2150135120950256
https://doi.org/10.1038/s41579-020-00459-7
https://doi.org/10.1111/apa.15693
https://doi.org/10.1016/j.ajog.2020.12.809


COVID-19 Exposure: A Possible Association with Congenital Anomalies and Adverse Neonatal Outcomes 

Page | 48  

[9] Khan, M., Nabeka, H., Akbar, S., Al Mahtab, M., Shimokawa, T., Islam, F., & Matsuda, S. (2020). Risk of congenital birth defects during COVID-

19 pandemic: Draw attention to the physicians and policymakers. Journal of global health, 10(2), 020378. 

https://doi.org/10.7189/jogh.10.020378  

[10] Leibovitch, L., Reichman, B., Mimouni, F., Zaslavsky-Paltiel, I., Lerner-Geva, L., & Wasserteil, N. (2021). Preterm Singleton Birth Rate during the 

COVID-19 Lockdown: A Population-Based Study. American Journal Of Perinatology. https://doi.org/10.1055/s-0041-1740012  

[11] Liu, W., Yang, Q., Xu, Z. E., Hu, Y., Wang, Y., Liu, Z., Zhao, Q., Wang, Z., Wei, H., & Hua, Z. (2022). Impact of the COVID-19 pandemic on 

neonatal admissions in a tertiary children's hospital in southwest China: An interrupted time-series study. PloS one, 17(1), e0262202. 

https://doi.org/10.1371/journal.pone.0262202 

[12] Neef, V., Buxmann, H., Rabenau, H. F., Zacharowski, K., & Raimann, F. J. (2021). Characterization of neonates born to mothers with SARS-

CoV-2 infection: Review and meta-analysis. Pediatrics and neonatology, 62(1), 11–20. https://doi.org/10.1016/j.pedneo.2020.10.001 

[13] Papapanou, M., Papaioannou, M., Petta, A., Routsi, E., Farmaki, M., Vlahos, N., & Siristatidis, C. (2021). Maternal and Neonatal Characteristics 

and Outcomes of COVID-19 in Pregnancy: An Overview of Systematic Reviews. International Journal Of Environmental Research And Public 

Health, 18(2), 596. https://doi.org/10.3390/ijerph18020596  

[14] Perveen, S., Millington, K., Acharya, S., Garg, A. & Boyar, V. (2021). Neonate born with ischemic limb to a COVID-19 positive mother: 

management and review of literature. Case Reports in Perinatal Medicine, 10(1), 20200086. https://doi.org/10.1515/crpm-2020-0086 

[15] Salem, D., Katranji, F., & Bakdash, T. (2020). COVID‐19 infection in pregnant women: Review of maternal and fetal outcomes. International 

Journal Of Gynecology &Amp; Obstetrics, 152(3), 291-298. https://doi.org/10.1002/ijgo.13533  

[16] Woodworth, K. R., Olsen, E. O., Neelam, V., Lewis, E. L., Galang, R. R., Oduyebo, T., Aveni, K., Yazdy, M. M., Harvey, E., Longcore, N. D., Barton, 

J., Fussman, C., Siebman, S., Lush, M., Patrick, P. H., Halai, U. A., Valencia-Prado, M., Orkis, L., Sowunmi, S., Schlosser, L., … COVID-19 

Pregnancy and Infant Linked Outcomes Team (PILOT) (2020). Birth and Infant Outcomes Following Laboratory-Confirmed SARS-CoV-2 

Infection in Pregnancy - SET-NET, 16 Jurisdictions, March 29-October 14, 2020. MMWR. Morbidity and mortality weekly report, 69(44), 1635–

1640. https://doi.org/10.15585/mmwr.mm6944e2 

[17] World Health Organization. (2022). Birth defects [Fact sheet]. https://www.who.int/news-room/fact-sheets/detail/birth-defects 

 

https://doi.org/10.7189/jogh.10.020378
https://doi.org/10.1055/s-0041-1740012
https://doi.org/10.1371/journal.pone.0262202
https://doi.org/10.1016/j.pedneo.2020.10.001
https://doi.org/10.3390/ijerph18020596
https://doi.org/10.1515/crpm-2020-0086
https://doi.org/10.1002/ijgo.13533
https://doi.org/10.15585/mmwr.mm6944e2
https://www.who.int/news-room/fact-sheets/detail/birth-defects

