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Congenital and Perinatal Infections

T Toxoplasma gondii

O Other: varicella, parvovirus, Zika

R Rubella

C Cytomegalovirus

H Herpes simplex, hepatitis B, hepatitis C, HIV

S Syphilis



Congenital CMV

▪ Most common congenital infection

- 0.5%-0.7% of live births in US

• 1 in 150-200 live-births

• 20,000-31,500 newborns annually

- Asymptomatic ~ 90%

- Symptomatic ~ 10%

▪ A leading cause of sensorineural hearing loss 

(SNHL) and neurodevelopmental delay 



Cytomegalovirus

▪ Herpesvirus family

- Capacity to infect multiple types of cells

- Life-long persistent infection

• Latency

• Periods of active replication

– Intermittent shedding from infected cells

• Urine, saliva, cervicovaginal secretions, semen, breast 

milk, tears, blood products, transplanted organs

• CMV can survive on hands and contaminated surfaces 



CMV: Transmission

▪ Horizontal 

- Children in childcare and childcare workers – saliva

- Adolescents and young adults – young children and 

sexual

- Transfusion and Transplantation – infected blood 

product or organ

▪ Vertical

- Congenital – transplacental 

- Perinatal – during birth, breast milk



Young Children are an Important 

Source of CMV for Young Adults and 

Pregnant Women

▪ NHANES

- Prevalence of CMV IgG antibody

• 2011-12

• 2017-18 

- Higher seroprevalence: ethnic/racial 

minority groups, exposure to breast milk 

and/or other children 

▪ Shedding is highest in 1-2 y/o

- Day care centers

Clin Inf Dis 2021;72(9):e408–11



Cytomegalovirus

▪ Over 50% of US population infected by age 40 yrs

▪ 1-4% of women will become infected with CMV 

during a pregnancy

▪ 50-75% of cCMV occurs in infants born to mothers 

infected before they became pregnant

- cCMV prevalence increases with increasing maternal 

seroprevalence



In utero CMV Transmission from Mother to Fetus

▪ Primary infection

- 30% transmission rate

- Approximately equal rate 
regardless of trimester 
infection occurs

- More severe outcomes 
with infection in 1st

trimester



In utero CMV Transmission from Mother to Fetus

▪ Non-primary infection
- Reactivation

• Lower transmission rate, but 
increasing percentage of cases 
based on CMV prevalence

• Infant less likely to be 
symptomatic

- Reinfection

• Immunity not complete

• New serotype

• Risk of cCMV may be as high as 
primary infection



Cytomegalovirus

▪ Healthy persons – minimal manifestations

- Pregnant women,  > 90% of primary infections are 

asymptomatic

▪ Serious disease

- Congenital infection

- Immunosuppressed persons

• Solid organ or bone marrow transplants, AIDS



Symptomatic congenital CMV: 

Manifestations

▪ Intrauterine growth restriction (IUGR)

▪ Thrombocytopenia, purpura

▪ Hepatitis, pneumonitis

▪ Jaundice 

▪ Hepatosplenomegaly

▪ Microcephaly

▪ Intracerebral calcifications

▪ Retinitis 

▪ Mortality: ~ 4%



▪ 2007-2012

▪ 100,322 infants from 7 medical 

centers

▪ Prevalence (per 1000 live births)

- Overall 4.5

- Black 9.5 

- Multiracial 7.8

- Hispanic 3.0

- Non-Hispanic white 2.7

- Asian 1

▪ Symptomatic (9.6%) and SNHL 

(7.8%) same across groups J Pediatr 2018;200:196-201



Congenital CMV: Outcomes

▪ Symptomatic infection

- 40-60% develop permanent sequelae

• Sensorineural hearing loss

• Vestibular dysfunction

• Cognitive impairment

• Developmental delays

• Retinitis

▪ Asymptomatic infection
• Sensorineural hearing loss

• Vestibular dysfunction



SNHL with cCMV

▪ Most common sequelae

▪ Loss is variable

- Mild unilateral to 
profound bilateral

- Fluctuate

- Delayed-onset

▪ Pathogenesis: may be a 
combination of viral-
mediated damage and host 
inflammatory response



N Engl J Med 2006;354:2151-64



Natural History of Hearing Loss in cCMV

Hearing Loss Symptomatic Asymptomatic

Total 33-40% 7-10%

Characteristics of Loss

Bilateral 67-71% 43-48%

Delayed onset 18-27% 9-38%

Median age (and 

range of delayed onset)

33 mos (6-197 mos) 44 mos (24-182 mos)

Progressive 18-54% 20-54%

Fluctuating 21-22% 24-48%

Severe-profound loss 75% 78%

Summary from 4 studies. Antiviral Res 2021;191:1-5



Age Symptomatic   Asymptomatic

Birth – 1 month 43.5% 25.5%

3 months 55.3% 31.4%

6 months 67.2% 43.1%

2 years 82.4% 47.1%

3 years 88.2% 58.8%

4 years 89.4% 72.5%

6 years 95.3% 86.6%

7 – 15 years 100% 100%

Cumulative Percentage of 

Sensorineural Hearing Loss by Age

J Am Acad Audiol 2000;11(5):283-90



▪ Comprehensive vestibular, gaze, and balance 

assessments

▪ 40 children with asymptomatic cCMV

- 17.5% with SNHL (2 each with mild, moderate-severe 

and profound) vs 33 Controls

▪ RESULTS: Vestibular disorders in 45% of cohort

- 46% had difficulties maintaining gaze during head 

movement

- 1/3 – 1/2  with difficulties maintaining balance

Pediatrics 2021;147(2):e20193945



Cognitive Impairment and Cerebral 

Palsy in Symptomatic cCMV

Outcome Percentage

IQ < 70 40%

Motor deficits 20%

Seizures 19%

J Pediatr 2014;164:855-859  Pediatr Infect Dis J 2016;35:924-926 Antiviral Res 2021;191:1-5



Effect on Brain 

Development Based 

on Trimester of 

Infection

▪ 1st trimester

- Neural stem cells 

which differentiate into 

neurons and glia are 

infected

- Interruption of 

organogenesis, 

abnormal neuronal 

migration Pediatrics 2022;150(2):e2021055896



▪ Longitudinal study of infants 

identified by newborn 

screening vs controls through 

childhood and adolescence 

(92) vs unmatched controls 

(42) born within 6 days of 

infant

▪ 20 patients (11 by age 2 yrs, 9 

moderate to profound) and 3 

controls (9-15 yrs) developed 

SNHL

▪ Results:

- No differences in IQ, 

vocabulary or academic 

achievement scores in 

subjects with normal hearing 

at age 2 yrs

- Subjects with SNHL 

• full-scale intelligence score 7.0 

points lower

• Receptive vocabulary scores 13.1 

points lower

Congenital Cytomegalovirus Longitudinal Study Group. Pediatrics 2017;140(4):e20171517



Maternal-infant transmission of CMV

▪ Transplacental (Congenital)

▪ Intrapartum (Perinatal) – incubation period: 3-4 weeks

- Cervical secretions

• CMV positive: 5% - 24%, transmission rate: 26% - 56% 

▪ Postpartum (Postnatal) – incubation period: 3-4 weeks

- Human milk

• CMV positive: 13% - 32%, transmission rate: 29% - 59%

▪ No sequalae of perinatal or postnatal infection 



Diagnosis of Congenital CMV

▪ Virologic detection within 3 weeks of birth is necessary to 

differentiate cCMV from perinatal or postnatal infection  

transmission

▪ CMV DNA PCR has replaced culture
• Urine or saliva – sensitivity 97-100%

• Saliva – wait 1 hour after breast feeding

• False positive rate 0.03-0.14%1

• Saliva positive; confirm with urine

• Respiratory tract, blood, CSF, amniotic fluid 

▪ Serologic diagnosis

- IgG – no value, maternal transfer

- IgM – false positives common

AAP 2021 Red Book, pg 297 1 J Infect Dis 2018;217:1612-1615



N Engl J Med 2015;372:933-43

cCMV Treatment

▪ Randomized, placebo-controlled trial

- 6 wks vs 6 mos; 96 participants

▪ End points 

- Primary: change in better ear at 6 months

- Secondary: total ear hearing and developmental 

outcomes at 12, 24 mos

▪ Outcome: 

- No improvement in short term (P=0.24 at 6 mos)

- Modest improvement in hearing and 

developmental outcomes in longer term



N Engl J Med 2015;372:933-43

cCMV Treatment

▪ Total-ear hearing improved or remained normal 

- 12 mos (73% vs 57%. P=0.001) [OR = 3.04, 95% CI 1.26 to 7.35]

- 24 mos (77% vs 64%, P=0.04) [OR = 2.61, 95% CI 1.05 to 6.31]

▪ Bayley III Components at 24 mos

- Cognitive composite (P=0.02)

- Language composite (P=0.004)

- Receptive-communication (P=0.003)

- Expressive-communication (P=0.02)

- Gross motor (P=0.02)



Standardizing manifestations to improve 

analysis of treatment outcomes

▪ Mildly symptomatic

- Presence of 1-2 isolated manifestations, often transient

▪ Moderately to severely symptomatic

- Presence of multiple attributable manifestations or 

central nervous system manifestations or both

▪ Asymptomatic

- Normal or isolated SNHL in newborn period

Informal International Consensus Recommendations Group. Lancet Infect Dis 2017;17(6):e177-e188



Current Recommendations for Antiviral 

Therapy of Infants with cCMV

▪ Moderate to severe symptomatic disease

- Valganciclovir (16mg/kg/dose, PO, BID for 6 

months)

• Begin treatment <1 month of age

• Side-effects: neutropenia (~20%), elevated LFT’s

- Can use ganciclovir IV if PO not indicated

▪ Mild disease or isolated SNHL should not 

receive antiviral treatment 
AAP 2021 Red Book, pg 298



Pediatrics 2022;150(2):e2021055896



Pediatrics 2022;150(2):e2021055896



Pediatrics 2022;150(2):e2021055896



Use of Valacyclovir During Pregnancy

▪ 100 women with preconceptionally or 1st trimester 

primary CMV infection

▪ Oral valaciclovir vs placebo, amniocentesis at 21-

22 weeks.

▪ cCMV: Valaciclovir – 11% Placebo – 30% (p=0.027)

▪ Symptomatic fetuses, treated in utero from 

diagnosis (median 25.9 wks’ gestation) until 

delivery or termination, severe CNS disease not 

included

▪ 43 treated, 34 asymptomatic at birth (82%, vs 

literature – 43%), all asymptomatic at 12 months

Lancet 2020;396(10253):779-785

Am J Obstet Gynecol 2016;215(4):462.e461-462.e410



American Academy of Pediatrics Committee on Infectious 

Disease Recommendations for Infants with cCMV

▪ Asymptomatic or Symptomatic 

Disease

- Hearing testing at 4, 6, 9, 12, 15, 18, 

24, 36 mos

- Standard hearing assessments at 4, 

5, 6, 8, 10 yrs

AAP 2021 Red Book, pg 298



Prevention

▪ Increasing awareness

▪ Education

- Hygiene prevention measures

https://www.cdc.gov/cmv/fact-sheets/parents-pregnant-women.htmlhttps://www.nationalcmv.org




