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Disclosures 

• I have participated in advisory board meetings as a consultant for Gilead 

and Sanofi

• I have participated as principal investigator or sub-investigator in multiple 

sponsored clinical trials with multiple companies including Gilead, 

AstraZeneca, Novavax, Merck, and Jansen and Jansen



Human Immunodeficiency Virus 

(HIV) 



Where we were? 

• Highly effective interventions to prevent perinatal transmission of HIV have 

been recommended over time 

– In 1985, testing high risk women and avoidance of breastfeeding in HIV-infected 

women 

– In 1994, routine administration of antiretroviral (ARV) medication for prophylaxis, 

(zidovudine)

– In 1995, routine offer of prenatal HIV testing to all pregnant women



Where we were? 

• The percentage of HIV-infected pregnant women receiving ARV prophylaxis 

rapidly increased after 1995

• In 2006, the CDC recommended universal HIV testing—using an opt-out 

approach—to increase screening and reduce perinatal HIV transmission



Rate of perinatal transmission of HIV 

• Perinatal transmission occurs in18-32% of cases without any intervention 

during the prenatal period or labor and delivery

• Combination of ARV therapies and the use of elective cesarean delivery, 

when appropriate, the number of perinatally infected infants declined by 

>95%

• Rates of perinatal HIV transmission have been reduced to <1% when non-

breastfeeding women and infants receive all appropriate interventions and 

women’s plasma HIV viral load is suppressed to undetectable levels

Nesheim S et al. Pediatrics (2012) 130 (4): 738–744
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Estimated Perinatal HIV Infection Among Infants Born in the U.S., 2002-2013

• Estimated number of infants born with 

perinatal HIV infection decreased from 

216 in 2002 to 69 in 2013 

• Maternal and infant factors associated 

with infant HIV infection include:

• Late maternal diagnosis 

• Lack of antiretroviral treatment and 

prophylaxis



Transmissions continue 

• Most new infections are attributable to failures to perform well-established 

interventions (ie, “missed opportunities”)

• Improve implementation of those interventions would further reduce the 

annual number of infections

• Improving HIV prevention of mother-to-child transmission, elimination of 

mother-to-child transmission will be possible 

Nesheim S et al. Pediatrics (2012) 130 (4): 738–744



Nesheim S et al. Pediatrics (2012) 130 (4): 738–744

Cascade of events for the successful prevention of MCT of HIV



Where we are now? 

• Most people with HIV who give birth in the U.S. do not transmit HIV to their 

babies

• We don’t know exactly how many people with HIV give birth annually in the 

U.S

• In 2017, the CDC estimated that the number is less than 5,000

Johnson AS, et al. HIV surveillance report. Supplement report; v.22 no. 2  



https://www.cdc.gov/hiv/images/group/pregnant-people/infographics/cdc-hiv-pregnant-people-new-diagnosis-race-infographic.png
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https://clinicalinfo.hiv.gov/en/guidelines/perinatal/whats-new



https://oar.nih.gov/news-and-updates/oar-updates/update-clinical-guidelines-infant-feeding-supports-shared-decision-making



Clinical guideline for infant feeding 

People with HIV (PWH) who are considering conception, are pregnant, or in the 

postpartum period should receive evidence-based counseling to support decision 

making about infant feeding. The updated guidelines note that:

• The risk of postnatal HIV transmission to an infant is zero with the use of formula

• The risk of HIV transmission while breastfeeding is <1% (but not zero) for PWH on 

ART with sustained undetectable VL through pregnancy and postpartum

• Clinicians should support the choices of people with HIV to breastfeed (if they are 

virally suppressed) or to formula/replacement feed

• It is inappropriate to engage Child Protective Services (CPS) or similar services in 

response to infant feeding choices of PWH

https://oar.nih.gov/news-and-updates/oar-updates/update-clinical-guidelines-infant-feeding-supports-shared-decision-making



UF and FCAAP. Emerging Infections Task Force 





UF and FCAAP. Emerging Infections Task Force 





Where are we going?

Elimination of perinatal 

transmission of HIV 



Hepatitis C



Where we were? 

• Injection drug use is the primary risk factor for HCV transmission among adults

• In children, the main route of transmission is vertical 

• HCV cases tripling in the U.S. between 2010 and 2015

• HCV cases increased parallel with increased heroin (second wave) and synthetic 

opioid (third wave) overdose deaths during the opioid epidemic

• More than one-third of newly reported HCV cases were among women, and the 

highest incidence occurred among persons aged 20 to 39 years



Where we were? 

• Antepartum opioid use disorder has 

quadrupled since the start of the 

opioid epidemic in the late 1990s

• HCV cases among pregnant women  

from 2014 to 2017, exceeded cases of 

hepatitis B and syphilis combined,  

using HCV targeted screening during 

prenatal care

HCV testing trends among U.S. women of 

childbearing age and pregnant women, 2011-2016

Schillie et al. Am J Prev Med, 2018



Where we were? 

HCV infected pregnant are at higher rate of: 

• Cesarean section and vacuum delivery

• Pre and postpartum hemorrhagic anemia

• Premature rupture of the membranes

• Need for blood transfusion

• Gestational diabetes

• Hypertension

• Hospitalizations 

Puljic A R et al. J Matern Fetal Neonatal Med, 2016 

Wijarnpreecha K eat al. Clin Res Hepatol Gastroenterol, 2017

• Intrauterine fetal death 

• Small for gestational age 

• Low birthweight 

• Low Apgar score at 5 minutes

• Admission to the NICU

• Increase in neonatal mortality

HCV exposed infants are at higher rate of: 

Money D R et al. J Obstet Gynaecol Can, 2014

Huang QT et al. J Viral Hepat, 2015

Rezk M et al. Arch Gynecol Obstet, 2017



Where we were? 

• Mother-to-child transmission of HCV during pregnancy occurs in 

approximately 6% of children delivered by women with HCV viremia

Epstein and Espinosa. Clin Perinat J, 2021



A national survey

• The National Inpatient Sample (NIS) -largest publicly available all-payer 

inpatient care database in the US 

• Contains discharge data: demographics, dx, procedures, payers, hospital 

characteristics, total charges, and LOS

• NIS is a stratified random sample of ~20% of hospitals

• As of 2017, 47 states contribute to the NIS

• Their data are weighted to allow the calculation of national estimates

• Data from 1998 to 2018 was analyzed using ICD9 &10 codes 

Chen P et al. JAMA, 2023



Prevalence of Hepatitis C-Positive or Opioid Use Status Among Pregnancies in the US, Across the 

First 3 Waves of the Opioid Epidemic

Chen P et al. JAMA, 2023

• 1998-2018, >70 million 

hospital admissions in the 

cohort resulted in delivery 

and 137,259 (0.20%) were 

HCV 

• HCV infections in pregnant 

women increased 16-fold 

over 21-years from 0.34 to 

5.3 cases per 1000 

pregnancies 

• HCV increased in all age 

groups 

• 22-folds in 18-20 

• 31-folds in 21-30  

• 8-folds in 31-40



KY Viral Hepatitis Prevention Program

• 2013, voluntary reporting of HCV 

positive pregnant women, their 

infants, and children <5 yr

• 2015 (Feb), mandatory reporting 

• 2017 (May), expansion of harm 

reduction efforts 

• 2018 (Jul), universal screening of 

pregnant women mandated 
• 10.6 per 1,000 live births per KVHPP

• 19.3 per 1,000 live births per birth 

certificate data

Wilburn et al. CSTE poster presentation 

Rate of HCV infection among pregnant/post-partum women per 1000 

(live births, by county – KY 2014-2016)



Successful universal screening implementation 

• Increased number of pregnant women with HCV risk factors in 2016 

led to implementation of universal screening 

• Implementation achieved by EMR (standing order)

– HCV Antibody at initial OB visit

– HCV antibody may be repeated in the third (3rd) trimester at the discretion of the 

provider 

• HCV reflex RNA PCR for all antibody positive test 

Rose M, et al. AASLD: Best of the LIver #87, 2018



Hepatitis C virus testing in 

pregnant women 

Epstein & Espinosa. Clin Perinatol, 2021

In May 2021, ACOG 

updated their 

recommendations:

universal testing of all 

pregnant women is now 

recommended 



Linkage to care 
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Proportion of Pregnant Women Who were AB Positive, RNA Positive, and were linked to HCV 
care Stratified by Time Period

Risk-Based Universal

Rose et al. AASLD Poster Presentation 312, 2019



Maternal cascade of care 

• Percentage values at the top of 

each bar are conditional

• Assessed for HCV refers to history 

of HCV or completed HCV testing

Epstein RL et al. J Pediatrics, 2018 



Where we are? 

• DAAs have revolutionized HCV treatment in adults, but currently there are not  

approved therapies for pregnant women

• A phase I clinical trial using ledipasvir/sofosbuvir in HCV infected pregnant 

women showed rapid achievement of undetectable HCV viral load and sustained 

virologic response without significant adverse events

• A phase I study with a pangenotypic DAA combination (sofosbuvir/velpatasvir) 

begun in October 2020 is expected to be completed by June 2023



Where are we going?

• Clinical trials hopefully will support the possibility of treatment during pregnancy, 

because this is a time that many women are engaged in health care services

• Treatment during pregnancy could be a key strategy to both decrease vertical 

transmission and eliminate maternal infection

• Pregnancy is still an opportune time to identify and to link women to care with the 

possibility of treatment after delivery to improve their own health care and 

decrease subsequent vertical transmission



Where are we going?

Elimination of hepatitis C in 

children and adolescents 
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