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Abstract

OBJECTIVE: To assess the frequency of hepatitis C virus (HCV) testing among a population-

based cohort of perinatally exposed children and identify factors associated with testing.

METHODS: Using a population-based surveillance cohort of perinatally exposed children 

born from 2018 to 2020 from 4 US jurisdictions (Georgia; Massachusetts; Allegheny County, 

Pennsylvania; and Los Angeles County, California), we describe the frequency, timing, and type of 

HCV testing among children and identify characteristics associated with having an HCV test result 
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by the age of 2 to 3 years. Data were obtained from electronic laboratory reporting, vital records, 

and medical records.

RESULTS: Of 803 perinatally exposed children, 7 (1%) died before the age of 24 months. Of 

796 children, health departments were unable to find medical records or laboratory reports for 181 

(23%). Among those with medical record abstraction at 24 months or testing reported before the 

age of 3 years (n = 615), 50% had an HCV test. The majority (70% of those tested) were tested 

for HCV antibodies at the age of 18 months or later, although 9% had an HCV nucleic acid test at 

ages 2 to <6 months. No characteristics examined were found to be significantly associated with 

having testing reported.

CONCLUSIONS: In this surveillance report, we identify the gaps in current testing among 

children perinatally exposed to hepatitis C. Provider education and resources for health 

departments for follow-up and linkage to care can improve the identification of children requiring 

treatment, a vital piece of HCV elimination.

Hepatitis C virus (HCV) is a bloodborne infection that can be transmitted from pregnant 

people to their infants, with transmission occurring in 5% to 10% of pregnancies in which 

HCV infection is present.1 HCV infection is often asymptomatic in early childhood, but 

over time, the infection can lead to cirrhosis, hepatocellular carcinoma, and continued 

transmission in the population.2,3 A successful cascade of care, beginning with the 

identification of HCV infection and leading to cure with direct-acting antivirals (available 

for children 3 years of age and older), will prevent long-term morbidity among impacted 

infants, avert the future spread of HCV, and support public health efforts toward HCV 

elimination.4

In the early 2010s, there was an epidemiological shift in increases in HCV infection among 

young adults, including pregnant people, mirroring the opioid overdose crisis.5,6 In response, 

during 2020 and 2021, the Centers for Disease Control and Prevention (CDC) and clinical 

organizations began recommending the universal screening of pregnant people for HCV 

infection during each pregnancy as an opportunity to link pregnant people to HCV treatment 

postpartum and to improve the identification of perinatally exposed infants.7,8

Before 2023, the standard of care for testing perinatally exposed children included HCV 

antibody testing at or after 18 months of age.2 However, past reports revealed significant 

gaps in the testing of exposed children and high loss to follow-up care. One report of 

Tennessee Medicaid enrollees revealed that only 25% of infants exposed to HCV from 2005 

to 2014 had been tested by 2 years of age.9 The authors of another report describing infants 

exposed to HCV born at a single facility in Pennsylvania from 2006 to 2014 found that 30% 

had been tested for HCV.10 Reports from multiple states have revealed the underreporting of 

infants with perinatal HCV infection compared with expected case counts.11,12

In November 2023, the CDC published evidence-based recommendations for testing infants 

perinatally exposed to HCV at 2 to 6 months of age with a nucleic acid test (NAT).13 As 

a result, recent updates in screening and testing guidance among both pregnant people and 

infants can be expected to lead to increases in the identification of exposed infants, as well 

as children with perinatally acquired HCV infections. At the same time, baseline population 
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data revealing the frequency and type of testing (ie, antibody versus NAT), as well as 

characteristics associated with testing, are lacking. Thus, using the CDC’s Surveillance 

for Emerging Threats to Pregnant People and Infants Network (SET-NET), we sought to 

describe testing patterns among a population-based cohort of children exposed to HCV 

perinatally and to determine the characteristics associated with being tested, or not being 

tested, from birth through 3 years of age. Understanding current testing patterns will inform 

the future evaluation of the impact of the 2023 perinatal HCV testing recommendations, as 

well as guide targeted strategies to increase appropriate perinatal HCV testing.

METHODS

All data came from SET-NET, which collects linked longitudinal surveillance data of 

pregnant people and their children who were perinatally exposed to HCV.14 Prenatal and 

child information through at least 2 years and up to 3 years of age was collected by state and 

local health jurisdictions from existing sources, including laboratory reports, vital statistics, 

birth hospitalization medical records, and well-child visit medical records. The urbanicity 

of the maternal county of residence at delivery was based on the 2013 National Center for 

Health Statistics Urban-Rural Classification Scheme for Counties.15

Data were included for dyads (pregnant people and their children) meeting either of the 

following criteria: (1) pregnant people with a positive NAT result for HCV RNA during 

pregnancy or in the year before pregnancy with no evidence of treatment or subsequent 

negative test results before to pregnancy or (2) children meeting the Council of State and 

Territorial Epidemiologists laboratory criteria for the diagnosis of perinatal HCV infection 

(positive NAT result for HCV RNA, HCV antigen, or detectable HCV genotype at ≥2 

months and ≤36 months and not known to be exposed via another mechanism).16 Medical 

records were abstracted from well-child visits occurring at 12 months (visit occurring closest 

to 12 months of age between 6 and <18 months of age) and 24 months (visit occurring 

closest to 24 months of age occurring between 18 and <36 months of age). Because not 

all jurisdictions sent data after 36 months, data were censored at 36 months of age. Data 

collected included maternal, birth, or infant characteristics known to be associated with 

follow-up or HCV testing based on the previous literature (eg, maternal demographics 

and socioeconomic factors) or hypothesized to be predictors of improved medical record 

documentation of HCV exposure (eg, maternal substance use or medication for opioid use 

disorder, prematurity, NICU admission, neonatal abstinence syndrome [NAS] diagnosis).

This analysis included infants born to pregnant people with HCV infections between January 

1, 2018 and December 31, 2020 in 4 jurisdictions (Georgia [2019 births]; Massachusetts 

[2018–2020 births]; Allegheny County, Pennsylvania [2018–2020 births]; and Los Angeles 

County, California [2018–2020 births]). We excluded child deaths that occurred during the 

follow-up period because they would not have had the full opportunity to be tested. Children 

who had no 24-month medical record abstraction (MRA) and no HCV testing data otherwise 

reported were considered lost to follow-up (LTFU). Although HCV-positive test results are 

reportable to the health department, negative results are not always reported. Therefore, for 

our main analysis, we limited the analysis to children with 24-month MRA data to better 

ascertain all HCV testing and reduce bias from the overestimation of the percent tested and 
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percent positive. We performed a sub-analysis comparing selected characteristics of those 

who were excluded to the characteristics of those who were included in our main analysis.

For those with complete 24-month data, we reported the type of HCV testing conducted by 

age. To make comparisons of children known to the health department to have been tested 

versus not tested, we included children with 24-month MRA data, as well as those without 

24-month MRA data but who had any testing reported to the health department. We also 

conducted sensitivity analyses to examine whether including children with any MRA data at 

12 months but none at 24 months would change our findings.

Three jurisdictions abstracted data on all identified pregnant people with HCV infection and 

their perinatally exposed children. One jurisdiction conducted MRA on a random sample 

of patients at the end of pregnancy and provided data on all perinatally exposed children. 

Sampling weights were applied to account for selection probability, and the results presented 

include unweighted counts and weighted percentages.17 Rao–Scott χ2 tests were used to 

assess statistical significance. All analyses were conducted by using R 4.2.2. This activity 

was deemed public health surveillance and conducted according to applicable federal law 

and CDC policy. An institutional review board review was not required.

RESULTS

Four jurisdictions reported 803 children meeting the SET-NET inclusion criteria (Fig 1), 

including 802 children born to birth parents with a positive NAT result during pregnancy 

and 1 child identified only through positive child test results, with no birth parent testing 

available. Of these 803 children, 7 (0.9%) died at <24 months of age, with a median age 

at death of 19 days (interquartile range 0–263 days); these children were excluded from the 

remainder of the analysis. Of the remaining 796 children, 181 (23%) had neither 24-month 

MRA data nor testing data reported and were considered LTFU to the health department. 

MRA data at 24 months were reported for 582 (73%) of the children, and a further 33 (7%) 

had HCV testing data reported but no MRA data at 24 months. Compared with those without 

24-month MRA data, children with 24-month MRA data reported were more likely to have 

been born to people who were white non-Hispanic, lived in a medium-large metropolitan 

area, and had a diagnosis code of NAS at birth (Table 1). In the sub-analysis (including 

children with 12-month MRA but not 24), there was also an association with not being 

admitted to a NICU (data not shown).

Of 615 children with complete 24-month MRA data or HCV testing data reported, 50% 

(n = 314) had an HCV laboratory result reported (Fig 2A). However, 7% (n = 22) of 

these children were inappropriate for their age, including 4 NAT <2 months of age and 18 

antibody tests <18 months of age. Of those with appropriate testing (n = 292), the majority 

had a first test result at ≥18 months of age (220, 75%), and of those, the majority (194, 

88%) were antibody tests (Fig 2B). Twenty-nine children (10%) had a NAT for HCV RNA 

reported at 2 to <6 months of age. Although SET-NET systematically obtained laboratory 

results only up to 36 months of age, 40 children were reported with a first test result reported 

at ≥36 months of age (of 56 children with any data reported after 36 months; data not 
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shown). In total, 25 children had an appropriate positive HCV test result reported for a 

weighted percent positivity of 5.8% (95% confidence interval 3.3% to 8.3%).

Again, among the 615 children with complete 24-month MRA data or HCV testing data 

reported, the majority were born to people who resided in medium-large metropolitan areas 

(89%), were white non-Hispanic (83%), and had public insurance (86%), and 49% had a 

history of illicit substance use in pregnancy (Table 1). No statistically significant differences 

were seen in the likelihood of laboratory results reported by maternal demographics, 

including race and ethnicity (white non-Hispanic compared with other racial and ethnic 

groups), urbanicity, education, and insurance. Prematurity, history of NICU admission, and 

diagnosis code for NAS were also not associated with an increased likelihood of HCV 

testing. In the sub-analysis, including children with MRA performed at 12 months but not 

at 24 months and no HCV testing reported (n = 78; Supplemental Table 2), none of the 

examined characteristics were statistically associated with HCV testing.

DISCUSSION

Our analysis of this population-based multijurisdiction cohort revealed that only half of 

perinatally exposed children with follow-up data available were tested for HCV infection by 

2 to 3 years of age. Additionally, some had testing performed that was inappropriate for their 

age (NAT at <2 months or positive antibody test result at <18 months of age), leaving their 

actual perinatal HCV status unknown. Of the birth parent demographic and socioeconomic 

and neonatal factors assessed, none were associated with the likelihood of having an HCV 

test reported. Additionally, we found that nearly a quarter of exposed children were LTFU to 

the health department before 24 months of age.

Gaps in Perinatal HCV Testing

For goals of HCV elimination to be met, efforts surrounding identification and linkage to 

care for HCV infection must include infections both in pregnant people and their children.18 

Our report highlights that before the publication of recommendations in November 2023 

specifying earlier testing, nearly half of perinatally exposed children were found not to 

have been tested for HCV infection. The frequency of testing was on the high end of past 

estimates in the published literature (8.6%–53.1%13), but there is a great deal of room for 

improvement.

Exploring risk factors for failure to test could inform ongoing public health and clinical 

efforts to improve the identification of children with perinatal HCV infection; however, 

barriers to testing are likely to be manifold. The exposure status of the newborn is identified 

by obstetric care providers and must be documented and communicated to the newborn’s 

hospital providers and again, potentially, to multiple outpatient pediatric care providers over 

the first 18 months of the child’s life. Gaps and challenges in this communication and 

documentation of perinatal exposures to follow-up providers are not unique to hepatitis C.19 

Although we postulated that neonatal factors that may be associated with a more robust 

handoff or frequent medical care (eg, children who were born premature and admitted to 

a NICU) or those with documentation of factors known to be associated with perinatal 

HCV infection (eg, birth parent history of substance use or International Classification of 
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Diseases, 10th Revision code for NAS) may be associated with appropriate testing, we did 

not find this to be the case.

A previous report on HCV testing among a cohort of exposed children born from 2006 

to 2014 in Pittsburgh, Pennsylvania, revealed that maternal opioid use was a predictor of 

HCV testing in the child, as were prematurity and NICU admission. These findings may 

reflect practices and communication (eg, handoff of exposure status) within a single health 

care system.10 In many cases, especially when pregnant people and children move between 

clinicians and facilities, information regarding HCV status and laboratory test results may 

not be transferred. Collaboration with local obstetric and newborn nursery colleagues and 

systems-level changes in, for example, templates for birth hospital discharge information 

could increase the transfer of HCV infection status. Improved transfer of information is 

critical to increase the identification of exposed children and subsequently improve testing 

for the diagnosis and treatment of children with perinatal HCV infection.

In our analysis, none of the examined factors were associated with testing. Previous reports 

have revealed socioeconomic factors associated with the reduced likelihood of HCV testing 

among exposed children, including birth parents of African American race, lower birth 

parent education level, and living in a rural area.9,20,21 These factors may be markers of 

complex societal issues leading to reduced care among disenfranchised populations (eg, 

experiences of racism and stigmatization in health care, low health literacy, and lack of 

access to quality health care). Our analysis may differ from these reports because we 

used a more stringent inclusion to examine HCV testing patterns focusing only on those 

with 24-month MRA or testing reported. Unfortunately, low numbers of individuals within 

select racial and ethnic categories led to unstable estimates in the current analysis, and 

statistical testing was only performed to compare white non-Hispanic individuals to all other 

racial and ethnic groups, which might mask inequities. Similarly, although we did not see 

testing differences by urbanicity, the homogeneity of this cohort (>90% from medium-large 

metropolitan areas) makes assessing this challenging, and other reports have revealed a 

decreased likelihood of HCV testing among exposed children whose birth parents resided in 

rural areas.9

Systemic changes are needed to improve testing rates among children, regardless of 

socioeconomic background or geographic region. The new CDC guideline recommending 

earlier testing for all perinatally exposed children, rather than risk-based consideration of 

early NAT testing, should reduce loss to follow-up, relative to both health care providers and 

the health department for care coordination and surveillance efforts.

Provider Education on Appropriate Testing

Another critical step for the increased identification of children with perinatal HCV infection 

is provider education.18 Our analysis revealed, in addition to overall low testing, frequent 

inappropriate testing (antibody testing before 18 months, NAT testing before 2 months) and 

delayed testing (after 3 years of age). Several jurisdictions participating in this analysis have 

since implemented extensive provider education outreach, including collaborating with local 

American Academy of Pediatrics chapters, partnering with Perinatal Quality Collaboratives, 

and providing direct outreach to primary care providers caring for exposed children to 
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recommend testing and provide education around testing recommendations. Indeed, the 

jurisdiction with the highest frequency of children with testing results reported performed 

proactive outreach starting in 2020 to primary care providers who were caring for exposed 

children when they were <18 months of age to ensure awareness of the perinatal HCV 

exposure and recommend testing at ≥18 months of age (the recommendation at the time) and 

again reached out in 2022 to ensure that testing had occurred.

Public Health Surveillance

Public health surveillance of hepatitis C, at both the national and jurisdiction levels, 

fulfills a critical goal of establishing burden and identifying epidemiological trends and 

is used to inform resource allocation and quality improvement. Jurisdictions also play a 

key role in the identification of exposed children through laboratory test results received 

and vital record linkages; they can also help coordinate and communicate with pediatric 

care providers across disparate health care systems. In the absence of resources to provide 

case ascertainment through linkages and longitudinal follow-up for all exposed children, 

an alternative, automated process could improve the identification of pregnant people 

and children with HCV infections. First, the improved reporting of pregnancy status in 

electronic laboratory reports or via electronic case reporting could help with the more timely 

identification of affected pregnancies that may require referral to treatment and longitudinal 

follow-up.22 Additionally, some jurisdictions have implemented reporting requirements for 

negative HCV test results among children <3 years of age, allowing them to identify and 

focus resources and outreach on exposed children who were not known to have been tested. 

Better collaboration between clinical and public health partners can improve surveillance to 

drive innovation and resource allocation and directly impact the identification of exposed 

pregnancies and children, as well as the navigation of clinical care for both.

Strengths and Limitations

This surveillance cohort allows us to examine population-based data from a large number of 

dyads and link birth parent demographics and characteristics with child outcomes. However, 

this analysis is subject to several limitations. First, we report findings from 4 jurisdictions, 

which are not nationally representative. Additionally, the catchment area is predominantly 

urban, in which access to testing might be different than in rural areas. Second, we had 

low numbers for some characteristics examined, which made estimates unstable for more 

granular categories to examine health inequities (eg, race and ethnicity, private insurance), 

and medical records may not appropriately ascertain indicators of social vulnerability. 

Third, LTFU was substantial, and we required children to be included if they had MRA 

performed at 24 months of age. In sensitivity analyses, when examining those children with 

MRA performed at 12 months of age but not at 24 months of age, none of the examined 

characteristics remained statistically associated with HCV testing. Fourth, for those who 

were LTFU, we were unable to ascertain the reasons why (eg, moved out of state, unable 

to locate primary care provider, not receiving routine medical care). Finally, it is possible 

that the coronavirus disease 2019 pandemic may have impacted clinicians’ ability to perform 

HCV testing or reduce follow-up in unmeasured ways; however, we did not see differences 

in testing by year of birth.
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CONCLUSIONS

This population-based estimate of HCV testing among perinatally exposed children 

highlights persistent challenges in the identification and follow-up of exposed children. 

Changes to HCV testing recommendations advising early NAT for HCV RNA may improve 

the diagnosis of children with perinatal HCV infection. Provider education, innovative 

communication strategies, and partnerships between clinicians and public health agencies 

can ensure that we increase testing and improve the entire continuum of care for children 

with perinatal exposure to HCV infection.
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WHAT’S KNOWN ON THIS SUBJECT:

Single-site reports demonstrate insufficient testing among children exposed to HCV 

perinatally. Previous guidance recommended testing at age ≥18 months; in 2023, the 

Centers for Disease Control and Prevention recommended earlier testing of exposed 

infants at ages 2 to 6 months.

WHAT THIS STUDY ADDS:

High loss to follow-up and low testing within this large, population-based cohort indicate 

that earlier HCV testing recommendations might result in more children tested and 

retained in care. Improved identification and follow-up are needed for successful HCV 

elimination.
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FIGURE 1. 
Health department follow-up and testing for HCV among children perinatally exposed to 

HCV.
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FIGURE 2. 
Type and timing of HCV testing among children perinatally exposed to HCV by (A) type of 

test and age at first test overall (n = 314 children and 433 unique tests) and (B) timing of the 

first test among appropriate test results (ie, excluding NATs <2 months or antibody testing 

<18 months) reported from 292 children with appropriate testing. Of note, for 20 children, 

their first test included both a NAT and antibody test collected on the same day.
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