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Abstract

Background Vertical transmission of hepatitis C virus (HCV) is the primary cause of hepatitis C in the pediatric
population. Nonetheless, only a small proportion of HCV-exposed children are tested. This study aimed to measure
the proportion of HCV-exposed children tested and infected in Western New York and to identify factors influencing
the odds of testing and infection in this population.

Methods This was a 11-year retrospective chart review study in which clinical, demographic, and behavioral data for
HCV-exposed children and their mothers were collected. This period included year 2019 when a hepatitis C program
began promoting early hepatitis C screening among infants born to mothers positive for hepatitis C. PCR-based
detection of hepatitis C was used for children under 18 months of age and antibody testing for children above

18 months of age, followed by PCR if the antibody testing was positive. Logistic regression models were used to
determine which characteristics associate with testing and infection status.

Results From a total of 133 children evaluated in clinic for hepatitis C from 2011 to 2021, 96.2% (128/133) were
seen from 2019 to 2021. Among the 133 HCV-exposed children in our sample, 72.1% (96/133) were tested for HCV,
62.4% (83/133) were tested by PCR, 9.0% (12/133) tested by antibody, and 5.2% (5/95) of those tested were infected.
Only one child out of 12 was positive for hepatitis C antibody yet, subsequent PCR testing was negative in this child.
Among all five hepatitis C infected children, four were diagnosed with neonatal abstinence syndrome, five had
maternal history of illicit drug use, one had maternal history of HIV infection, and all of them were identified after
the hepatitis C program open in 2019. The odds of a child being tested were lower for those accompanied by their
biological mother at their clinic visit (odds ratio, 0.16; 95% Cl, 0.06-0.45).

Conclusions Screening programs on hepatitis C vertical transmission improved detection of hepatitis C among
exposed children. The proportion of children born to mothers with hepatitis C in Western New York that were positive
for hepatitis C was 5.2%, suggesting that similar proportion of exposed infants born before 2019 were lost for follow
up.
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Background

Hepatitis C infection is a leading cause of liver diseases
such as cirrhosis and hepatocellular carcinoma. It is a sig-
nificant cause of morbidity and mortality worldwide, with
approximately 71 million people infected, 3.26 million of
them being children [1, 2]. Hepatitis C virus (HCV) can
be transmitted vertically from mother to child during
the pregnancy or birth [3, 4]. Viral transmission was not
influenced by mother’s age, mode of delivery, genotype or
type of feeding [5]. Perinatal risk factors associated with
vertical transmission included duration of membrane
rupture and internal fetal monitoring [6]. According to a
meta-analysis, vertical transmission is estimated to occur
in 5.8% (95% confidence interval [CI], 4.2—7.8%) of chil-
dren born to women who are infected with HCV, but the
risk reaches 10.8% (95% CI, 7.6—15.2%) when the mother
is coinfected with HIV [7]. Despite an increased under-
standing of the rate of hepatis C vertical transmission and
epidemiological risk factors associated with transmission,
there is limited information on the mechanisms and tim-
ing of transmission. It is also unclear which proportion of
vertical transmission happens prior or during labor and
delivery.

Screening of hepatitis C-exposed infants in the US fol-
lows the American Academy of Pediatrics guidelines rec-
ommending HCV antibody testing after 18 months of age
[8, 9]. Testing rates for children at risk of vertical trans-
mission in the United States vary between 8% and 45%,
likely because there is no universally accepted testing or
screening protocol and as a result many of these children
are lost for follow up [10]. Alternative screening proto-
cols, including HCV PCR testing before 18 months have
been proposed as a way to have early diagnosis of peri-
natally acquired infection and improve HCV surveillance
given the substantial loss to follow-up at =18 months
of age [11]. In New York State, studies on the burden of
hepatitis C among HCV-exposed children are limited to
hospitals in New York City [12, 13]. In 2019 a hepatitis
C screening program was established in Western New
York to evaluate hepatitis C-perinatally exposed children
and to follow those infected for subsequent treatment.
Infants less than 18 months of age were tested for hepa-
titis C by nucleic acid testing and children older than 18
months of age were screened using antibody testing. The
program encouraged practicing obstetricians, neonatolo-
gists, and pediatric primary care providers in Western
New York (WNY) county hospitals to refer hepatitis C
exposed infants to the pediatric hepatitis C clinic, a clinic
associated with the university pediatric specialty clinics
and university children’s hospital in Buffalo, NY. Referral
was facilitated by the introduction of hepatitis C testing
of pregnant women during prenatal screening in NY.

This study aimed to estimate the proportion of verti-
cally acquired HCV infections during the past ten years
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among HCV-exposed children residing in Western New
York and to identify demographic, clinical, or behavioral
characteristics of mothers or children that may be asso-
ciated with HCV testing and infection. This study also
compared the proportion of infants screened before and
after the implementation of a program on HCV-exposed
children in Buffalo, NY in 2019.

Methods
Study population
This is a retrospective chart review study to evaluate the
proportion of vertical hepatitis C exposure and infec-
tion in infants and children in Western New York. The
study population comprised children born to women
with positive HCV serology tests who resided in Western
New York and who visited pediatric specialty clinics in
Buffalo, NY for medical care between January 2011 and
December 2021. A hepatitis C program initiated in 2019
opened a pediatric hepatitis C clinic that invited local
hospitals and primary care providers to refer hepatitis
C-perinatally exposed infants for screening. This clinic
was part of the pediatric specialty clinics and university
children’s hospital of Buffalo, NY. Information collected
from children aged 5 years or younger at their initial
visit to the clinic was included in the analyses. Compar-
ing data before and after implementation of the hepatitis
C program permitted obtaining information on the gap
in hepatitis C screening among HCV-exposed infants
in Western New York. The study and protocols were
approved by the Institutional Review Board at the Uni-
versity at Buffalo (IRB ID number MOD00010301). A
HIPAA waiver was used to access information from elec-
tronic medical records. To ensure the confidentiality of
collected data, all information was stored at secure loca-
tions and all database were password protected. Access
to databases was limited to approved investigators only.
Inclusion criteria for enrolment were: (i) Infants eval-
uated at the pediatric specialty clinics, including the
pediatric hepatitis C clinic, between January 2011 and
December 2021, (ii) Infants and children less than 5 years
of age at the time of first clinic visit during that 10-years
period; (iii) i) Residence within the New York State, iv)
Infants and children perinatally exposed to HCV from
HCYV serology positive mothers, and v) Infants born to
mothers with or without HIV infection. Exclusion crite-
ria were: (i) Child’s age above 5 years old; (ii) Infants and
children residing outside New York State; (iii) Infants and
children not being perinatally exposed to or infected with
HCV.

Approach to defining Hepatitis C-exposed and Hepatitis
C-infected children

A child with vertical hepatitis C exposure was defined as
a child born to a woman with a positive HCV antibody
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test result or a woman with a previous diagnosis of
HCV in her medical record. Medical charts from HCV-
exposed children were identified on the basis of diagnosis
of hepatitis C-perinatal exposure, maternal HCV status
noted in their medical record, or the International Classi-
fication of Diseases 9th revision (ICD-9) or ICD-10 codes
for hepatitis-perinatal exposure. ICD-10 code Z20.5 was
used for vertical hepatitis C exposure and ICD-9 code
070.70 for unspecified hepatitis C. Medical charts with
diagnosis that included the word hepatitis were also
evaluated. Medical charts that fit the definition of hepa-
titis C-exposed infants/children were selected for further
analysis.

Hepatitis C exposed infants and children seen at the
pediatric specialty clinics, including the pediatric hepa-
titis C clinic opened in 2019, had a referral from the hos-
pital where they were born or a referral from the primary
care provider. At clinic, all patients underwent a clinical
evaluation with physical exam and at the end of the visit
parents or guardians received a laboratory requisition
for hepatitis C testing, and a request for a follow up visit.
Infants born premature and admitted to the neonatal
intensive care unit at the university pediatric hospital in
Buffalo, NY had testing done in-house once they reached
2 months of age. The hepatitis C testing included HCV
antibody testing for children 18 months of age. If the
antibody test result was nonreactive for hepatitis C, the
patients were considered clear of infection and no further
follow up was recommended. For infants less than 18
months of age, two HCV PCR tests were recommended,
one test to be done at 2 months and the second test done
2 months later. Children were considered negative for
hepatitis C if one PCR tests was negative for hepatitis C.
Children above 18 months of age were diagnosed with
hepatitis C if the antibody test was positive and a subse-
quent HCV PCR was also positive. Infants less than 18
months of age were considered infected with hepatitis C
if the first HCV PCR was positive and a second confirma-
tory HCV PCR was also positive. All patients with con-
firmed diagnosis of hepatitis C had parents or guardians
informed about the disease and were invited to continue
to attend the clinic for clinical evaluations, treatment and
counselling. The HCV antibody and HCV PCR testing
systems available to patients were commercially approved
by the New York State and were available at local labora-
tories within the WNY area. The HCV antibody test was
a laboratory-based assay performed at the Kaleida Health
Center for Laboratory Medicine (Williamsville, NY). The
HCYV antibody testing result was reported as: (i) nonre-
active, if the signal to cut-off ratio (S/CO ratio) was 0.0
to 0.79; (ii) equivocal, if S/CO ratio was 0.80 to 0.99; and
(iii) reactive, if S/CO ratio was >1.0. The HCV PCR test-
ing used on most patient blood specimens was the Cobas
® TagMan ° HCV test, v2.0 performed at the Kaleida
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Health Center for Laboratory Medicine (Williamsville,
NY). The quantitative range of the assay was 15 units/mL
to 100 million units/mL, and any testing below the level
of detection was considered HCV negative.

Data extraction

Data extraction included screening of pediatric charts
that contained unique ICD-10 codes for hepatitis or
hepatitis C and/or keywords in the discharge diagno-
sis including hepatitis, hepatitis C, hepatitis exposure.
Those pediatric charts on patients that fulfill inclusion
and exclusion criteria were evaluated individually to
retrieve pediatric study data. We also attempted to obtain
biological maternal data by searching the EMRs of those
mothers who delivered the infant at the local children’s
university hospital of Buffalo. Biological mother informa-
tion on infants born at hospitals with EMRs not available
to investigators was not retrieved. EMR data from infants
and biological mothers extracted and collected in a data-
base included demographic, clinical, testing results, epi-
demiological risk factors and behavioral variables. Data
on biological mothers were collected from the mother’s
EMR if this data was missing in the child’s EMR. The
only information collected from non-biological mother,
including foster parents, guardians, and adaptive parents,
was whether these non-biological parents accompanied
that child to clinic. The clinical and demographic char-
acteristics collected from hepatitis C-exposed infants
and children included: age at the first visit to the pedi-
atric specialty clinics, sex, race, ethnicity, route of birth
delivery, history of neonatal disorders requiring hospital-
ization at birth (including respiratory distress and neona-
tal abstinence syndrome), prematurity (i.e., birth before
37 weeks of gestation), born small for gestational age
(birth weight below the 10th percentile), who accompa-
nied them to the clinic, and HCV test results. The char-
acteristics of the mothers that were obtained for further
analysis included: age at labor, race, ethnicity, level of
education, whether they received prenatal care, whether
they had any psychiatric diagnoses, tobacco use, tetrahy-
drocannabinol (THC) use, recreational drugs use, and/or
injection drugs or had undergone opioid agonist therapy,
human immunodeficiency virus (HIV) status, whether
they have had multiple sex partners or a partner with
HCV infection, whether they had undergone surgery
(e.g., cesarean), needlestick/mucosal exposure (including
for tattoos), whether they have ever been incarcerated,
whether they ever had a blood transfusion, and their
HCYV infection and treatment status.

Statistical analysis

Data obtained from electronic medical records was kept
in excel databases. Data were analyzed using descriptive
statistics, and regression analysis using RStudio version
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2023.6.0.421 (RStudio Team 2023). Central tendency and
dispersion values were calculated for all variables ana-
lyzed. Counts and percentages were determined for the
categorical variables. Differences in variables between
groups of children tested or not for HCV and between
those infected or not with HCV were compared using
chi-square or Fisher exact where appropriate. The signifi-
cance level was set at 0.05. Variables associated with test-
ing or infection status at a P value of <0.05 were included
in logistic regression models to estimate the crude odds
ratios and 95% Cls for infant/child being tested for HCV
and being positive for HCV.

Single hepatitis C PCR test sensitivity and specificity
was calculated using as a gold standard two hepatitis C
PCR consecutive tests (two negative PCR results to rule
out hepatitis C infection or two positive PCR results to
confirm hepatitis C). Based on the sensitivity and the
specificity values, we used the results of the first test to
define the infection status of children who were tested
using PCR assay.

Results

Study cohort

Of the 604 medical records identified during the study
period, 471 medical record numbers were excluded
because they either did not meet the inclusion criteria
or were duplicates. A final sample of 133 children with
vertical exposure to HCV was obtained. Of these, 96 had
been screened for HCV using an antibody test or at least
one PCR; 5 (5.2%) tested positive for HCV (Fig. 1). The
characteristics of the overall population of children are
presented in Table 1. The predominant racial and eth-
nic categories among hepatitis C-exposed infants and
children in this study were 74% White, 13.5% Black, 3%
American Indian/Alaska Native and 6.8% Hispanic.
Among biological mothers of these children, the pre-
dominant racial and ethnic categories were 54% White,
6.3% Black, 2.3% American Indian/Alaska Native and 6%
Hispanic.

Five (3.8%) children with hepatitis C-perinatal expo-
sure visited the pediatric specialty clinics from 2011 to
2018 and the remaining 128 (96.2%) children visited
these clinics from 2019 to 2021 (Fig. 2). All 5 hepatitis
C positive children were identified from 2019 to 2021.
Among 12 hepatitis C-exposed children 18 months of age
and older, 11 (91.7%) tested negative for hepatitis C anti-
body test and only one (8.3%) was tested positive yet, this
child tested negative for HCV by PCR testing.

HCV-testing in exposed children

We compared the characteristics of mothers of chil-
dren that were tested for HCV and those that were not
(Table 2). Greater proportions of children who were
tested were accompanied to the clinic by someone other
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than their biological mother (i.e., foster parent, guardian,
or other) (P<.001) (Table 3). According to the logistic
regression models, the odds of a child being tested were
significantly lower for those accompanied to the clinic by
their biological mother (odds ratio, 0.16; 95% CI, 0.06—
0.45) (Table 4).

HCV-infection in tested children
Specificity and sensitivity of a single PCR assay for detect-
ing HCV infection were both 100% (Table 5). Similarly,
the positive predictive value and the negative predictive
value were 100%. Among epidemiological risk factors
for vertical transmission, we found the risk of hepatitis
C vertical transmission was not higher among children
born to an HIV-infected mother (P=.229) or born to a
mother with positive viremic status (P=.101) (Table 6).
No increased risk of hepatitis C vertical transmission was
identified when route of delivery (P=.343), prematurity
(P=>0.999) or gestational age (>0.999) was evaluated
(Table 7) compared to children who tested negative.
Overall, 5 (5.2%) infants/children out of 96 were posi-
tive for hepatitis C by PCR, 3 of them were female, 3 of
them were diagnosed with neonatal abstinence syn-
drome, and only one was born to mother with HCV/HIV
coinfection (Table 8).

Discussion

Limited information is available about the number of
hepatitis C-exposed and -infected infants and chil-
dren in the US as many of them are lost for follow up.
We showed that 5.2% of hepatitis C-exposed infants and
children in this study vertically acquired hepatitis C from
their mothers. This study also showed that the hepatitis
C screening program implemented in 2019 in the city of
Buffalo, NY for hepatitis C-exposed infants increased the
number of patients screened when comparing the pro-
portion of infants screened before and after 2019. More
importantly, it allowed the recognition of children with
hepatitis C infection not previously reported from this
geographic location to the New York State Department
of Health. This study also suggested that a high num-
ber of hepatitis C vertically exposed infants born before
2019 were probably lost for follow up. There is evidence
that hepatitis C-exposed infants/children prior to 2019
were not screened for hepatitis C. First, no hepatitis C
in children was reported to the New York State Health
Department from Wester New York before 2019. Second,
pediatric infectious diseases and pediatric gastroenter-
ologist specialists in Western New York had a very low
number of patients evaluated for hepatitis C according to
the search of electronic medical records that investiga-
tors in the study had access to. Furthermore, there was
no mandatory hepatitis C screening of pregnant women
prior to 2019.
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604 charts selected based on
key words or ICD extraction

codes
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323 Charts removed:
Included diseases other |—
than hepatitis C

148 Charts removed:

- Outside the study period (11)

— - Patients living outside New York (3)

- Patients >5 years of age at 15 visit (2)
- Duplicate charts (132)

133 Charts selected for Hepatitis C
vertical exposure from 2011 to 2021

37 patients not tested

96 patients tested for

for hepatitis C

Hepatitis C

hepatitis C

91 patient negative for

5 children positive for
hepatitis C

Fig. 1 Retrospective study flowchart to evaluate vertical hepatitis C exposure and infection among children in Western New York. Medical charts were
reviewed retrospectively from years 2011 to 2021. ICD, International Classification of Diseases; MRN, medical record numbers

A total of 96 (72.1%) hepatitis C-exposed children in
our study sample were tested for HCV. This is a higher
rate of testing compared to rate reported in previous
studies, including the state of Wisconsin and the city of
Boston (34% and 45%, respectively) [14, 15]. In this study
we considered “tested” those patients who have received
at least one PCR or one antibody test. If our definition
were based on two PCR tests for children>2 months old
followed by an antibody testing at >18 months old or an
antibody test for children>18 months old [8], our testing

rate would be 37.6% (50/133), which is more in line with
the previously reported rates.

The PCR test results revealed that 5.2% of hepatitis
C-exposed children become infected, which is consistent
with the results of previous studies [16]. When a single
HCV PCR testing was compared to a two HCV PCR gold
standard testing, we found that the sensitivity and speci-
ficity were 100%. Overall, the sensitivity and the specific-
ity of a single HCV PCR test are very high yet two HCV
PCR are still recommended to confirm or rule out hepa-
titis C infection. Although the sensitivity of the PCR test
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Table 1 Demographic and clinical characteristics of HCV-
exposed children (n=133)

Characteristic n (%)
Sex
Male 77 (57.9)
Female 56 (42.1)
Age at first visit (years)
<1 119 (89.5)
Tto<3 8(6.0)
3to5 5(4.5)
Race
American Indian or Alaska Native 3(23)
Asian 3(23)
Black or African American 18 (13.5)
White 99 (74.4)
Unknown 10 (7.5)
Ethnicity
Hispanic/Latino/Latina 9 (6.8)
Non-Hispanic/Latino/Latina 119 (89.5)
Unknown 5(3.98)
Route of delivery
Vaginal 65 (48.9)
Cesarean 49 (36.8)
Unknown 19 (14.3)
Neonatal abstinence syndrome
Yes 64 (48.1)
No 53(39.8)
Unknown 16 (12)
Small for gestational age
Yes 27(20.3)
No 53(39.8)
Unknown 53(39.8)
Prematurity
Yes 26 (19.5)
No 57 (42.9)
Unknown 50(37.6)
Accompanying person
Biological mother 82 (61.7)
Foster parent 31(23.3)
Guardian (relative or state) 13(9.8)
Other 4(3.0)
Unknown 3(2.3)

is low at birth and is around 79% at 1 month of age [17],
the children tested via PCR in our study were on average
older than 2 months when being tested. Negative PCR
tests in our patients could reflect clearance of the virus,
which occurs spontaneously in 25-50% of children [18].
The odds of a child being tested for HCV were asso-
ciated with who accompanied them to the clinic and
whether their mother was a tobacco user. Specifically,
children accompanied by someone other than their bio-
logical mother were more likely to be tested. One pos-
sible explanation to this finding is that foster parents
and guardians are legally required to meet all health
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requirements of the child. In contrast, a proportion of
biological mothers may be limited in their ability to
address infant health care needs due to deterrent social
determinants of health including, but not limited to,
injection drug use disorder, incarceration, limited access
to health care, limited transportation, among others.

Maternal HIV/HCV coinfection was not associated
with an increased risk of hepatitis C vertical transmis-
sion, a finding that was not consistent with studies
reporting how HIV/HCV coinfection increases the risk
on hepatitis C infection in the offspring [19]. The only
child (older than 18 months of age) that tested positive
for hepatitis C antibody test and tested negative for HCV
PCR was born to a mother with HCV/HIV coinfection.
Inclusion of this child in the group of hepatitis C positive
children would have resulted in an association of mater-
nal HIV/HCV coinfection with and increased risk of
hepatitis C vertical transmission in this study. The occur-
rence of HCV infection in children was independent of
the mother’s HCV RNA positive status (HCV RNA posi-
tive by PCR) and the mother’s HCV RNV viral load was
also not associated with higher risk of vertical transmis-
sion as previously reported [20]. In contrast, HCV ver-
tical transmission was not associated with delivery route
which is consistent with prior reported studies evaluat-
ing HCV vertical transmission, one on 214 mother-child
pairs and the other, a meta-analysis, evaluating a total of
614 mother-child pairs, both of which consistently dem-
onstrated that C-section did not decrease the perinatal
HCV transmission from HCV RNA+HIV- mothers to
infants [21, 22].

Most children in this study had a clinic visit for hepa-
titis C after 2019, the same year the hepatitis C-perinatal
exposure program started and local hospital providers
were encouraged to refer hepatitis C-perinatally exposed
infants to clinic for screening. The number of children
exposed to or infected by HCV that remain unaccounted
for in the US is expected to be high. Based on information
we provided, an extremely low number of HCV-exposed
infants in WNY were screened for hepatitis C prior to
2019 compared to the infants screened after implemen-
tation of the hepatitis C program. The main reasons for
these findings were that hepatitis C was not routinely
done on pregnant women in the state of NY, the Ameri-
can Academy of Pediatric did not recommended early
hepatitis C screening among HCV-exposed infants and
the recommended screening with hepatitis C serology
after 18 months of age resulted in HCV-exposed infants
being lost for follow up. Study data strongly suggests that
unless hepatitis C screening programs are implemented
in the US, a large proportion of HCV-exposed infant
will be left unscreened, undiagnosed, and even worse
untreated. We believe that hepatitis C programs targeting
exposed or infected infants are essential for hepatitis C
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Fig. 2 Distribution of new annual visits for hepatitis C-perinatal exposure in children less than 5 years of age. Children were seen by the pediatric infec-
tious diseases clinic providers in Buffalo, NY from 2011 to 2021. The red arrow indicate the time when a hepatitis C-perinatal exposure program was

initiated at the pediatric infectious diseases clinic

detection, diagnosis, treatment, and eventual elimination
of this bloodborne infection in the US [23]. The Center
for Disease Control and Prevention has drafted a rec-
ommendation on hepatitis C-exposed infant for early
screening as early as 2 months of age by HCV PCR test-
ing [24].

This study had some limitations. The study had a small
sample size which may have limited the likelihood of
finding otherwise statistically significant associations
with HCV vertical transmission, including HCV/HIV
coinfection or high HCV viral load in the biological
mother. There was missing information in the hepatitis
C-exposed infants/children EMR as well as their biologi-
cal mother’s EMRs, making impossible to acquired com-
plete data for the variables of interest. Maternal medical
records were not available for many of the children, par-
ticularly for those born at hospitals with electronic medi-
cal records not available to investigators of this study.

Regarding missing hepatitis C testing, we recorded 37
infants/children that did not performed hepatitis C test-
ing after evaluation for hepatitis C in clinic. One possible

explanation for this outcome was the unavailable blood
draw capabilities in clinic and the need to send patient to
an outside laboratory facility. This blood draw clinic limi-
tation may have preferentially affected testing of infants/
children accompanied by their biological mothers since
finding a laboratory away from clinic may have added dif-
ficulties to a parent already overwhelmed with negative
social determinants of health.

Conclusions and future work

To our knowledge, this is the first study focused on verti-
cal hepatitis C transmission and the association between
testing/infection status and children’s and mother’s char-
acteristics in Western New York. Most of the hepatitis
C-exposed children were identified after a hepatitis C
pediatric clinic program was opened in Western New
York in 2019 and, among them, 5.2% were infected with
hepatitis C. The results may raise awareness about HCV
vertical transmission and the importance to conduct
early follow up of infants born to HCV-infected women.
Prior to the implementation of the screening program,
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Table 3 Testing status of HCV-exposed children according to

their clinical characteristics

Characteristic n (%) for each P
characteristic value?
Not Tested
tested (n=96)
(n=37)

Age at labor (yr) 0177

15-24 0 10 (10.4)
25-34 19(514)  55(57.3)
35-44 3(8.1) 10 (10.4)

Unknown 15(405)  21(21.9)

Race 0486
American Indian or Alaska Native 0 2(2.1)

Asian 0 4(4.2)
Black or African American 2.7) 6(6.3)
White 24 (64.9)  52(54.2)
Unknown 12 (32.4) 32(33.3)

Ethnicity 0.720
Hispanic/Latino/Latina 3(8.1) 6(6.3)
Non-Hispanic/Latino/Latina 25 (67.6) 61(63.5)
Unknown 9(24.3) 29 (30.2)

Prenatal follow-up .498
Yes 17 (45.9) 47 (49.0)

No 10(27.0)  20(20.8)
Unknown 10 (27.0) 29(30.2)

Ever used tobacco/THC .506
Yes 21(56.8)  54(56.3)

No 2(54) 12(12.5)
Unknown 14 (37.8) 30(31.3)

Ever used illicit drug 0.572
Yes 15 (40.5) 50 (52.1)

No 4(10.8) 23 (24.0)
Unknown 18(486)  23(24.0)

Ever used injection drug 0.118
Yes 18 (486)  40(41.6)

No 4(10.8) 24 (25.0)
Unknown 15 (40.5) 32(33.3)

Received opioid agonist therapy .087
Yes 21 (56.8) 39 (40.6)

No 5(13.5) 25 (26.0)
Unknown 11(29.7) 32(33.3)

HIV status 0.660
Infected 2(54) 4(4.2)

Not infected 28 (75.7) 77 (80.2)
Unknown 7(18.9) 15 (15.6)

HCV viremic status 0.737
Viremic 13 (35.1) 36 (37.5)

Not viremic 18 (48.6) 40 (4.6)
Unknown 6(16.2) 20 (20.8)

HCV treatment status 0.977
Treated 8(21.6) 20(20.8)

Not treated 13 (35.1) 33 (34.4)
Unknown 16 (43.2) 43 (44.8)

2According to chi-square and Fisher tests

“Pvalue<0.05

Characteristic n (%) Pvalue?®
Not Tested
tested (n=96)
(n=37)
Neonatal abstinence syndrome 0.270
Yes 23 (62.2) 41(42.7)
No 14(37.8) 39 (40/6)
Unknown 0 16 (16.7)
Small for gestational age
Yes 12 (324) 15(15.6) 0.276
No 17 (45.9) 36 (37.5)
Unknown 8(21.6) 45 (46.9)
Prematurity 0.013
Yes 4(10.8) 22 (22.9)
No 25(67.6)  32(333)
Unknown 8(21.6) 42 (43.8)
Accompanying person <0001
Biological mother 32 (86.5) 50 (52.1)
Foster parent 1.7) 30(31.3)
uardian (relative or state) 2(5.4) 11(11.5)
Other 1Q2.7) 3(3.0)
Unknown 12.7) 2(2.1)

2According to chi-square, Fisher, and t tests
*Pvalue<0.05

Table 4 Odds of being tested for HCV according to logistic
regression model
Category

Crude

Accompanying person

Biological mother

Foster parent, guardian, or other
2Statistically significant

0.14 (0.04-0.40)
Reference

Table 5 Hepatitis C PCR test sensitivity and specificity.?

Test result® Infected Not in-
fected

Positive 5 0

Negative 0 34

Statistic Value

Sensitivity 100%

Specificity 100%

Positive predictive value 100%

Negative predictive value 100%

“The sensitivity and specificity of a single PCR testing, compared to gold
standard, defined as two consecutive PCR tests, to detect HCV were
calculated as follows: sensitivity=true positive/(true positive +false negative);
specificity=true negative/(true negative+false positive). PCR negative or
positive results were based on the quantitative assay ranging from 15 units/
mL to 100 million units/mL. Any testing below the level of detection was
considered HCV PCR negative
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Table 6 Infection status of HCV-tested children according to
their mothers’clinical characteristics

Characteristic n (%) for each characteristic P

HCV negative HCV value®
(n=91) positive
(n=5)
HIV status 0.229
Infected 3(3.3) 1 (20.0)
Not infected 73 (80.2) 4(80.0)
Unknown 15(16.5)
HCV viremic status 0.101
Viremic 33(36.3) 0
Not viremic 40 (43.9) 3(60.0)
Unknown 18 (19.8) (40.0)
HCV treatment status .627
Treated 18 (19.8) 2 (40.0)
Not treated 31(34.1) 2 (40.0)
Unknown 42 (46.1) 1(20.0)

?According to chi-square and Fisher tests
"Pvalue<0.05

Table 7 Infection status of HCV-tested children according to
their clinical characteristics

Characteristic n (%) P
HCcv HCv value®
negative positive
(n=91) (n=5)
Route of delivery
Vaginal 50 (54.9) 2(40.0) 0.343
Cesarean 26 (28.6) 3(60.0)
Unknown 15 (16.5)
Prematurity >0.999
Yes 21(23.0) 1(20.0)
No 30(33.0) 2 (40.0)
Unknown 40 (43.9) 2 (40.0)
Small for gestational age >0.999
Yes 14 (15.4) 1(20.0)
No 34 (374) 2 (40.0)
Unknown 43 (47.2) 2 (40.0)

#According to chi-square and Fisher tests
"P value<0.05

Table 8 Summary features of Hepatitis C perinatally-exposed
and infected children in Western New York

Subjects
Features 1 2 3 4 5
Prematurity® No Yes No NK No
Small for gestational age“ Yes No NK NK No
NAS? Yes Yes No NK Yes
Maternal history of llicit drug Yes Yes Yes NK Yes
Maternal HIV No Yes No No No

2 Sex abbreviation are M for male and F for female. ® Prematurity defined as
gestational age less than 37 weeks gestation. “Small for gestational age refers
to weight at birth below the 10th percentile. “NAS refers to neonatal abstinence
syndrome
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few children were screened for hepatitis C in WNY based
on evaluation of EMR of our pediatric specialty clinics.
Before 2019, the American Academy of Pediatrics rec-
ommendation was to screen hepatitis C-exposed chil-
dren after 18 months of age, and those children would
be referred to our pediatric specialty clinics for test-
ing. From 2011 to 2019, only 5 out of 133 children were
screened compared to 128 out of 133 after 2019 to 2021.
Expanding epidemiological surveillance program on
hepatitis C among infants, children, adolescents, preg-
nant women, and people at risk are essential to better
address the needs of the community. We believe that
hepatitis C surveillance programs are needed in all states
in the US and worldwide. These programs will consider-
ably contribute to achieving the CDC’s and the World
Health Organization’s goal of eradicating hepatitis C.

Abbreviations

CDC Center for Disease Control and Prevention
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HIPAA Health Insurance Portability and Accountability Act of 1996
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