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Abstract

Approximately 6% to 7% of infants born to pregnant persons with hepatitis C virus (HCV)
monoinfections acquire HCV infections.}:2 Although guidelines recommend testing infants who
are perinatally exposed to HCV,34 only ~1 in 4 are tested.>8 Curative HCV treatment is available
for children aged >3 years.2 To guide HCV mitigation efforts in Tennessee, we examined the
sociodemographic factors associated with HCV testing and infection among infants.

METHODS

The Tennessee Department of Health (TDH) identifies infants who have been perinatally
exposed to HCV by linking HCV test results to birth certificates. All antibody-positive,
RNA-positive, and RNA-negative HCV test results are reportable in Tennessee. Although
antibody-negative HCV test results are not reportable, the TDH requests that the infant’s
clinician provide these results if antibody testing is performed. For infants born to pregnant
persons with hepatitis C from January 1, 2018 to July 31, 2020, we collected select
sociodemographic information (eg, race, ethnicity, county, and insurance type) from birth
certificate information and linked it with infant HCV test results as of July 31, 2023.

We defined HCV RNA testing at 2 to 36 months of age or antibody testing at 18 to
36 months of age as guideline-adherent to include guideline changes during the study
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period;34 testing conducted outside these ages was defined as not guideline-adherent. The
TDH defines perinatal hepatitis C cases as confirmed if RNA is detected at 2 to 36 months
of age, probable if the patient is antibody-reactive from 18 to 36 months of age, and
excluded if the patient is RNA-negative at 2 to 36 months of age or antibody-negative before
36 months of age. Counties of residence were categorized as large metropolitan, small

or medium metropolitan, and nonmetropolitan.” Sociodemographic factors associated with
guideline-adherent testing and case status were descriptively analyzed by using SAS version
9.4 (SAS Institute, Cary, NC) and a 1-sample proportions test was conducted to estimate the
undiagnosed perinatal HCV infection number. This activity was reviewed and approved by
the TDH Institutional Review Board and the Centers for Disease Control and Prevention.

Among 3020 infants perinatally exposed to HCV, 776 (26%) had guideline-adherent HCV
testing, 177 (6%) had testing that was not guideline-adherent, and 2067 (68%) did not

have testing reported to the TDH. The proportion of infants with guideline-adherent testing
increased during the study period. Infants born to Black or Hispanic persons had lower odds
of receiving guideline-adherent testing, compared with white (odds ratio [OR] = 0.33 [95%
confidence interval (Cl): 0.20-0.53]) or non-Hispanic (OR = 0.27 [95% CI: 0.11-0.68])
persons. Infants had higher odds of receiving guideline-adherent testing if they were born to
a person residing in a metropolitan county categorized as small or medium, compared with
large (OR =2.94 [95% ClI: 2.32-3.72]), or if public insurance was used at birth, compared
with private insurance (OR = 1.64 [95% CI: 1.23-2.18]) (Table 1).

Perinatal hepatitis C case status was determined for 776 infants with guideline-adherent
testing and 22 infants with negative antibody test results before 18 months of age. Of 798
infants, 159 (20%) had the earliest results from HCV RNA testing at a median age of 14
months (interquartile range = 6—20 months). The remaining 639 infants (80%) had antibody
testing initially at a median age of 20 months (interquartile range = 19-25 months). Among
these 798 infants, 51 (6.4% [95% CI: 4.9-8.3]) were classified as having confirmed (1= 45)
or probable (7= 6) perinatal hepatitis C. Among these infants, the odds of HCV infection
were not statistically different by assessed sociodemographic factors (Table 2). Using a 6%
transmission rate, we would expect 181 (95% CI: 157-208) perinatal HCV infections among
our total population; therefore, ~130 infants remain undiagnosed.

DISCUSSION

Despite recommendations that every infant perinatally exposed to HCV be tested, only

26% were tested according to guidelines in Tennessee, although underestimation might

have occurred because of voluntary reporting for negative antibody test results. The authors
of previous reports have identified similar frequencies of testing.> Black and Hispanic
infants were less frequently tested and, therefore, likely over-represented among infants with
undiagnosed HCV infections. With curative HCV treatment recommended for children as
young as 3 years, children with undiagnosed infections might be less likely to receive
timely curative treatment and be disproportionately affected by HCV complications.
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In addition to the TDH, Eastern Tennessee health departments and the TennCare public
insurance program increased clinician outreach during this study period, which might
explain why small and medium metropolitan counties and public insurance were associated
with increased testing. Recent guidelines emphasizing RNA testing at 2 to 6 months of
age might increase testing by facilitating testing when infants frequently access health
care (eg, well-child visits).*8 Systemic processes to improve testing are also needed,
such as electronic medical record prompts. Equitable implementation of these measures
is necessary to avoid compounding racial and ethnic disparities in pediatric HCV diagnosis
and treatment.

ABBREVIATIONS

Cl confidence interval

HCV hepatitis C virus

OR odds ratio

TDH Tennessee Department of Health
REFERENCES

1.

Ades AE, Gordon F, Scott K, et al. Overall vertical transmission of hepatitis C virus, transmission
net of clearance, and timing of transmission. Clin Infect Dis. 2023;76(5):905-912 [PubMed:
35403676]

. Benova L, Mohamoud YA, Calvert C, Abu-Raddad LJ. Vertical transmission of hepatitis C virus:

systematic review and meta-analysis. Clin Infect Dis. 2014;59(6):765-773 [PubMed: 24928290]

. AASLD-IDSA HCV Guidance Panel. Hepatitis C guidance 2018 update: AASLD-IDSA

recommendations for testing, managing, and treating hepatitis C virus infection. Clin Infect Dis.
2018;67(10): 1477-1492 [PubMed: 30215672]

. Panagiotakopoulos L, Sandul AL, Conners EE, et al. ; Collaborators. CDC recommendations for

hepatitis C testing among perinatally exposed infants and children—United States, 2023. MMWR
Recomm Rep. 2023;72(4):1-21

. Lopata SM, McNeer E, Dudley JA, et al. Hepatitis C testing among perinatally exposed infants.

Pediatrics. 2020;145(3):€20192482 [PubMed: 32060140]

. Bhardwaj AM, Mhanna MJ, Abughali NF. Maternal risk factors associated with inadequate testing

and loss to follow-up in infants with perinatal hepatitis C virus exposure. J Neonatal Perinatal Med.
2021;14(1):123-129 [PubMed: 32039866]

. Centers for Disease Control and Prevention. National Center for Health Statistics - urban

rural classification scheme for counties. Available at: https://www.cdc.gov/nchs/data_access/
urban_rural.htm. Accessed March 6, 2024

. Saleh E, Jhaveri R. Earlier testing of infants with perinatal hepatitis C exposure: a key step toward

elimination. Pediatrics. 2023;153(1):€2023064242

Pedlatrics. Author manuscript; available in PMC 2025 December 01.


https://www.cdc.gov/nchs/data_access/urban_rural.htm
https://www.cdc.gov/nchs/data_access/urban_rural.htm

Page 4

Thomas et al.

20202 AINC—8T0Z Arenuer ‘aassauua] :sonstgloesey) a1ydeifowspoloos Ag ADH 01 pasodx3 Ajjereuliad siuejul Joj saonoeld Bunsal 1o uosiredwo)

Author Manuscript

(Jas) e (Ja1) (8) 9 (e1) €92 aeALd
AK1anijap 1e adAy aoueinsu|
(ez'1-€50) 18°0 (62) 25 (25T-€60) 12T (v2) 981 (98) 8vL uepjodonswuoN
(2'1-08°0) LT'T @og |plLeeed vz | (z9)1ey (8€) s61 ueNjodoIaW WNIPaW pue [jews
(al) (s2) sv (1) (1) 80T (S2) ves uepjodo.aw abuliy pue [enusd abie
90UapIsal s,uosiad Jueubald
(€L2-5€°0) 260 @v |pBIOCTTOLZO [ (p)g @ 8r oluedsiH
(a1) (26) 211 (1) (66) 892 (26) 9667 oluedsIH-UoN
Anoruyis s,uosiad jueubaid
(81'9-T1°0) 18°0 (T>)1 (28'T-ST°0) ¥5'0 (1>) ¢ Mt Byio
(L¥'61-92°0) 92°C (T>)1 (€9'€-20°0) 050 0 (1>)s AIEN B{Se|V 10 UBIpU| UBdLBWY
(T0's-v0'0) 28°0 0 (TL'1-60°0) 6€°0 (1>) 2 (Mer uelsy
(e£'T-€€°0) L9°0 @6 |pES00ZOEED | (¢)qz () st oelg
(a1) (¥6) 991 (Ja1) (26) 052 (t6) L8T 3HUM
aoeJ s,uosiad Jueubald
(ee-52) 82 (ee-92) 8¢ (ze-52) 62 (401) ueipaw ‘afe s,uosiad jueubaid
(L6'1-98'0) 9T'T (03) 68 (L&'1-66'0) 9T'T (05) T6€E (Lv) v96 aewsad
(a1) (05) 88 (Ja1) (05) s8¢ (e9) €011 3leIN
Xas pl1yD
p090-2z0 %0 | (ngr | pOZTTD LT | (g7) go (02) Ty 0202
pULOBED VSO | (s2)p | p(TOTLETDINT | (zp) sze (se) zeL 6702
(a1) (e9) etT (1) (e€) €52 (sv) ze6 810C
yuiq Jo Jesp
LT 9L 1902 [eoL
5(1D %S6) HO (%) oN 2(1D %G6) 4O (%) oN (%) oN a1s18108 IeyD

qiUeRUPY-8UIRPIND 1oN BunseL

BUIseL JUe BUPY-BUIRPIND

Bunss) pe1iodey ON

T3149vL

Author Manuscript

Author Manuscript

Author Manuscript

Pedlatrics. Author manuscript; available in PMC 2025 December 01.



Page 5

Thomas et al.

‘Jueoiubis >__8_m_§mu

*dnoJB uostiedwod sy se pasn atam Bunsa) pariodal ou Yim SlUBUL ‘S|D %66 PU. SHO jod

“JuaJaype-aul|apInG Jou se paulgep sem sabe asay apISING pajoNpuod Bunse) ‘abe Jo ow 9g 01 gT 1e Hunsal Apognue Jo ow 9g 01 Z 18 Bunsel YNY ADH Se paulyap sem Buiise) Jusiaype-suljsping

Author Manuscript

q

“ejep Buissiw wouy s1 satouanbaly ul mocemt_om

(90'5-96'0) T2'Z et (95'T-85'0) 560 (v) 8z (9) 61T umouun pue ‘ayjo ‘Aed-yjos
p€IEB0TI66T | (9g)ggr | pBTTECTIVIT | (gg)egg (z8) G891 WaLILIaA0B pue 91jgnd
5(1D %S6) 4O (%) 'ON 2(1D %G6) 4O (%) 'oN (%) oN a1s1BIR FeYD

qiUeRUPY-aUIRPIND 1oN BunseL

BUIseL JUe BUPY-BUIRPIND

Bunss ] periodsy ON

Author Manuscript

Author Manuscript

Author Manuscript

Pedlatrics. Author manuscript; available in PMC 2025 December 01.



Page 6

Thomas et al.

“ejep Buissiw Jo asnedaq 9,00T 01 dn ppe 1ou Wbiw wwmﬁcoosn_m

(82'62-.80) v0'S (%€) G¢ (%8) ¥ umouy|un pue Jayio pue Aed-Jas
(80'6-15°0) 5T'C (%88) 659 (%88) S swulanoh pue a1jgnd
(1) (%08) €9 (%) ¢ aleAlld
AK1ani|ap 1e adAy aoueinsu|
(L8'1-v2'0) 29°0 (%52) €81 (%02) 0T ueytjodonawuoN
(02'1-9€0) 62°0 (%29) Tov (%e9) z¢ uenjodolaw Wnipsw pue [jews
(o) (%vT) 20T (%8T) 6 ueyjodoaw abuliy pue [enusd abie
aouapisal s,uosiad Jueubaid
(€8'0z-62°0) 9v'C (%1) 9 (%2) T dluedsiH
(Ja1) (%66) 8€L (%86) 05 oluedsiH-UON
A1o1uyie s,uosiad yueubaid
(£9'28-990) 9°L (%1>) 2 (%2) 1 BYOo
(ST'6€2-T16'0) €L¥T (%T>)T (%2) T uelsy
(e6'e-€0°0) 0L°0 (%€) 12 0 oe|g
(o) (%.6) 22L (%96) 6 3MUYM
aoel s,uostad Jueubald
(ze-92) 82 (ce-se) 82 (401) ueipaw ‘afe s,uosiad Jueubaid
(T02-590) ¥T'T (%09) L€ (%€9) L2 afewad
(4a1) (%08) 9.¢€ (%Lv) ve a[eN
pE
(85'7-96'0) 0T'C (%S2) 581 (%ee) LT 0202
(€5€-18'0) 69'T (%ey) TTE (%sv) €2 610C
(4a1) (%ve) 152 (%z2) 1T 810C
UHIQ JO JesA
(10 %S6) sHO L. = u ‘pasodx3 A|ereulBd PRIBJUIUN | TS = U 'Ss8eD D SHIRGBH [eTeulid 59|0ed0.d JO gPeW.IU0D ols1eIR YD
20202

AInr—8T0z Arenuer ‘9assauua] :sansLsideRy) d1ydelbowapol1dos Aq ADJH palinbdy Ajjeleuliad 10} palsal Siueju] Buowy snels ADH Jo uostedwo)

Author Manuscript

Author Manuscript

¢ 3149vL

Author Manuscript

Author Manuscript

Pedlatrics. Author manuscript; available in PMC 2025 December 01.



Page 7

Thomas et al.

‘afe Jo ow 9g 01 8T 18 8AI0RaI Sem Apogiiue ADH 4 8]qeqoid se paulyap alam sased O siieday lereutsad,

"abe J0 oW 9g 0] Z 18 P310a1ap SeM YN ADH J1 PAWIIUOD Se paulyap 81am sased D shijeday _ﬂmc:mn_n

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Pedlatrics. Author manuscript; available in PMC 2025 December 01.



	Abstract
	METHODS
	RESULTS
	DISCUSSION
	References
	TABLE 1
	TABLE 2

