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Editorial on the Research Topic
Congenital and perinatal infections: How to prevent sequelaes in neonates and children



The current severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) pandemic has overwhelmingly absorbed attention and health resources for 2 years, allowing us to reflect that infections are a permanent health and social problem, causing morbidity and mortality. They require organization, important prevention measures, and containment. This is particularly true in the neonatal age, where infections remain a complex problem with serious consequences.

The reduction in under-5 mortality by more than 50% observed in the last 25 years shows us that healthcare has achieved unprecedented goals and successes. However, neonates represent a different story: neonatal mortality decreased much more slowly in the same period (1). Therefore, reducing neonatal mortality should be at the heart of international policies to contrast this trend. Considering that infections are still one of the leading causes of neonatal death worldwide after prematurity and perinatal asphyxia, we cannot eliminate neonatal mortality without eliminating avoidable infections. Most of these cases are sepsis, and the “get to zero infections” must not be a goal of high-income countries alone. Beyond mortality, neonatal sepsis is still burdened by a high rate of neurodevelopmental disability (2). Further studies are needed to explore the neurodevelopmental outcomes according to the different sepsis risk assessment and management approaches in term and preterm infants. The changing epidemiology of involved bacteria and the new antibiotic resistance data should also be kept in mind to improve outcomes (3).

Some infections are contracted from the mother during pregnancy and transmitted to the fetus (congenital infections), during labor and childbirth (perinatal infections), and throughout breastfeeding (postnatal infections). The microorganisms most frequently responsible for these categories of infections are not just bacteria: Cytomegalovirus, Toxoplasma gondii, Treponema pallidum, Hepatitis B and C viruses, Human Immunodeficiency Virus, Parvovirus B19, Rubella, and non-polio Enterovirus. Currently, these infections are known under the acronym TORCH (T for Toxoplasmosis, O for other Agents, R for Rubella, C for Cytomegalovirus, and H for Herpes viruses). The SARS-CoV-2 and Zika virus, until now little or known at all, have attracted attention, the first due to the pandemic diffusion and the unknown transmissibility to the fetus when contracted during pregnancy; the second for the teratogenic potential, which appears increasingly clear. These infections in pregnancy may lead to spontaneous abortion, fetal death, or intrauterine growth retardation or can cause congenital anomalies and sequelae of different severity (4).

Specific risk factors may influence the incidence of the transmission to the fetus and the severity of sequelae: timing of infection in pregnancy, order of the infection (primary or reinfection or chronic one), duration of maternal rupture of membranes, route of delivery, socio-economic conditions, and breastfeeding. Many of the harmful effects of these infections on the newborn could be reduced or sometimes eliminated if screening and prevention activities are practiced in a timely manner and if access to prevention services is simple, even for more disadvantaged women.

Prenatal screening programs for congenital infections can help avoid mother-to-fetus transmission and advise appropriate and prompt treatment and/or counseling to prevent major sequelae in neonates and children. To date, fetal infections are avoidable, totally or in part, by specific drugs, vaccines, or passive immunization administered to pregnant women; many diagnostic tests can help doctors with appropriate prenatal counseling, guiding families with therapies and decisions. For example, a recent meta-analysis confirmed that a negative amniocentesis in pregnant women with Cytomegalovirus (CMV) infection ensures the lack of fetal insult and long-term sequelae to the child, even if the transmission has occurred (5).

Concerning congenital and perinatal infections, neonates with overt symptoms at delivery have a poorer prognosis than asymptomatic ones; however, long-term sequelae (mental and sensorineural sequelae) may occur also in infected children, which are asymptomatic at birth, after the first year of life (6). Most ophthalmological and auditory anomalies might be also progressive. New viruses also, such as Zika and SARS-CoV-2, are confirmed to be responsible for potential disabilities, with motor abnormalities and epilepsy in infants and children with evidence of congenital Zika Virus infection (7), and individual developmental disorders and abnormal ophthalmological findings after exposure to maternal SARS-CoV-2 infection in pregnancy (8, 9). Furthermore, viral infections may also cause autism spectrum disorders (ASDs) through direct teratogenic effects and indirect impacts on the developing brain from inflammation or maternal immune activation. Long-term monitoring is mandatory for children whose mothers report an inflammatory episode of viral infection at any time during pregnancy (10). In the absence of a long-term follow-up, sequelae in neonates and children are frequently unanticipated with a possible poor prognosis.

In the case of mothers with a history of certain or suspected infections in pregnancy, a timely screening of their neonates in the first weeks after birth can be crucial to diagnose congenital infections and to determine the infection course, as in congenital CMV infections (11). Because of the rapid method for detecting the DNA - CMV in saliva and the efficacy of the antiviral therapy in symptomatic infants, CMV screening is cost-effective (12). Interestingly, many cases without prenatal/neonatal signs of congenital CMV infection or maternal history of CMV infection can be identified only by universal screening (13). Without it some infected children who can develop late neurological sequelae may go unnoticed, depriving them of early access to instrumental and therapeutic measures. Therefore, further studies are needed to guide public health institutions to improve the outcomes of tomorrow’s adults.



Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Lawn JE, Blencowe H, Waiswa P, Amouzou A, Mathers C, Hogan D, et al. Stillbirths: rates, risk factors, and acceleration towards 2030. Lancet. (2016) 387(10018):587–603. doi: 10.1016/S0140-6736(15)00837-5

2. Cai S, Thompson DK, Anderson PK, Yuan-Mou Yang J. Short- and long-term neurodevelopmental outcomes of very preterm infants with neonatal sepsis: a systematic review and meta-analysis. Children. (2019) 6(12):131. doi: 10.3390/children6120131

3. Flannery DD, Puopolo KM. Neonatal early-onset sepsis. Neoreviews. (2022) 23(11):756–70. doi: 10.1542/neo.23-10-e756

4. Auriti C, De Rose DU, Santisi A, Martini L, Piersigilli F, Bersani I, et al. Pregnancy and viral infections: mechanisms of fetal damage, diagnosis and prevention of neonatal adverse outcomes from cytomegalovirus to SARS-CoV-2 and Zika virus. Biochim Biophys Acta Mol Basis Dis. (2021) 1867(10):166198. doi: 10.1016/j.bbadis.2021.166198

5. Chatzakis C, Sotiriadis A, Dinas K, Ville Y. Neonatal and long-term outcomes of infants with congenital cytomegalovirus infection and negative amniocentesis: systematic review and meta-analysis. Ultrasound Obstet Gynecol. (2023) 61(2):158–67. doi: 10.1002/uog.26128

6. Auriti C, Bucci S, De Rose DU, Coltella L, Santisi A, Martini L, et al. Maternal–fetal infections (cytomegalovirus, toxoplasma, syphilis): short-term and long-term neurodevelopmental outcomes in children infected and uninfected at birth. Pathogens. (2022) 11(11):1278. doi: 10.3390/pathogens11111278

7. Pessoa A, van der Linden V, Yeargin-Allsopp M, Carvalho MDCG, Ribeiro EM, van Naarden Braun K, et al. Motor abnormalities and epilepsy in infants and children with evidence of congenital Zika virus infection. Pediatrics. (2018) 141:S167–79. doi: 10.1542/peds.2017-2038F

8. Edlow AG, Castro VM, Shook LL, Kaimal AJ, Perlis RH. Neurodevelopmental outcomes at 1 year in infants of mothers who tested positive for SARS-CoV-2 during pregnancy. JAMA Netw Open. (2022) 5(6):e2215787. doi: 10.1001/jamanetworkopen.2022.15787

9. Buonsenso D, Costa S, Giordano L, Priolo F, Colonna AT, Morini S, et al. Short- and mid-term multidisciplinary outcomes of newborns exposed to SARS-CoV-2 in utero or during the perinatal period: preliminary findings. Eur J Pediatr. (2022) 181(4):1507–20. doi: 10.1007/s00431-021-04319-1

10. Shuid AN, Jayusman PA, Shuid N, Ismail J, Nor NK, Mohamed IN. Association between viral infections and risk of autistic disorder: an overview. Int J Environ Res Public Health. (2021) 18(6):2817. doi: 10.3390/ijerph18062817

11. Jenks CM, Hoff SR, Mithal LB. Congenital cytomegalovirus infection: epidemiology, timely diagnosis, and management. Neoreviews. (2021) 22(9):e606–13. doi: 10.1542/neo.22-9-e606

12. Rawlinson WD, Boppana SB, Fowler KB, Kimberlin DW, Lazzarotto T, Alain S, et al. Congenital cytomegalovirus infection in pregnancy and the neonate: consensus recommendations for prevention, diagnosis, and therapy. Lancet Infect Dis. (2017) 17(6):e177–88. doi: 10.1016/S1473-3099(17)30143-3

13. Letamendia-Richard E, Périllaud-Dubois C, de La Guillonnière L, Thouard I, Cordier AG, Roque-Afonso AM, et al. Universal newborn screening for congenital cytomegalovirus infection: feasibility and relevance in a French type-III maternity cohort. BJOG. (2022) 129(2):291–9. doi: 10.1111/1471-0528.16992







OPS/images/crossmark.jpg
(®) Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Congenital and perinatal infections: How to prevent sequelaes in neonates and children

		 



		Author contributions



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Pediatrics

Editorial: Congenital and perinatal
infections: How to prevent
sequelaes in neonates and children





OPS/images/logo.jpg
& frontiers | Frontiers in Pediatrics





