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The number of treated patients was estimated 

through national databases, drug sales data, 

government reports, reporting from treatment centers 

and drug supplier reports.1 Data was also collected 

from experts in over 100 countries through Polaris 

Observatory annual surveys.2

ÅPrior to 2019, average SVR rate was used to 

determine the percentage of patients treated with 

DAAs in each country

National registration data were used to allocate 

treated patients to specific regimens.

ÅSofosbuvir (SOF), ombitasvir + paritaprevir + 

ritonavir, glecaprevir + pibrentasvir, and elbasvir + 

grazoprevir based treatments

Most treated patients were in high-income countries 

in 2014-2018 where drug sales data were available 

and analyzed.

Our objective was to quantify the increase in 
cumulative HCV treatment in 2014-2022 due to the  
increase in HCV treatment patterns globally due to 
second generation DAAs.

AIM

MATERIAL & METHOD

1Blach S, Terrault NA, Tacke F, et al. Global change in 
hepatitis C virus prevalence and cascade of care 
between 2015 and 2020: a modelling study. The 
Lancet Gastroenterology & Hepatology 2022; 7(5): 
396-415. 

2Polaris Observatory. The authoritative resource for 
epidemiological data, modeling tools, training, and 
decision analytics to support global elimination of 
hepatitis B and C by 2030. 2023.
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Cumulative Patients Treated with DAAs

Between 2014-2022, 13.2 million HCV patients have been treated 
cumulatively, globally with DAAs.

Å 10.9 million of these patients were treated with SOF-based regimens.

ÅSOF-based regimens account for 82% of all HCV treatments.

Most HCV treatments took place in lower-middle income countries.

Å 8 million treatments were in lower-middle income countries.

Å 3.7 million treatments were in high income countries.

The peak percentage of SOF-based regimens in 2019 was due to the 
substantial uptake in HCV treatments during the Egyptian elimination 
program.

There has been an increase in other DAAs starting in 2019.

Å In 2019 there were 1.6 million patients cumulatively treated with other 
DAAs compared to 2.4 million cumulative patients in 2022.

Access to DAAs in low- and middle- income 
countries (LMIC) has had a profound impact on the 
total number of HCV patients treated globally.

ÅGeneric sofosbuvir + daclatasvir is the dominant 
DAA treatment.

With 89% of all HCV infections in LMIC, immediate 
access to generic versions of the latest treatments 
is needed to achieve global elimination targets.

High income-countries have been very proactive in 
treating their HCV infected populations and 
removing all treatment restrictions.

To achieve the global elimination of HCV, there 
needs to be a continued exponential increase in 
cumulative treated patients in LMIC.

ÅThis includes continued expansion of generic 
access to medications and removal of fibrosis 
restrictions.

2020 2021 2022

Total 

Treated
636,100 478,710 463,370

Cum. Tx 

since 2014

11.73

million

12.48

million

13.22

million

HIC Total Tx 315,800 265,580 266,660

UMIC Total 

Tx
150,600 186,180 188,390

LMIC Total 

Tx
380,600 275,460 257,950

LIC Total Tx 24,840 22,190 28,480

The introduction of second generation direct-acting 
antiviral treatments (DAAs) in 2014, created a 
renewed sense of urgency to treat HCV. These 
medications became the gold standard for HCV 
treatment as they have a higher sustained viral 
response (SVR) rate in comparison to pegylated 
interferon. As more and more patients were cured 
with this new subset of drugs, the demand for DAAs 
has increased since 2014. Although there continues 
to be an increase in uptake of DAA treatments, a 
larger unmet need for treatment has remained.

RESULTSINTRODUCTION

CONTACT INFORMATION
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Between 2014-2022, 13.2 million HCV patients have been treated 
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Between 2014-2022, 13.2 million HCV patients have been treated 
cumulatively, globally with DAAs.
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needs to be a continued exponential increase in 
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The introduction of second generation direct-acting 
antiviral treatments (DAAs) in 2014, created a 
renewed sense of urgency to treat HCV. These 
medications became the gold standard for HCV 
treatment as they have a higher sustained viral 
response (SVR) rate in comparison to pegylated 
interferon. As more and more patients were cured 
with this new subset of drugs, the demand for DAAs 
has increased since 2014. Although there continues 
to be an increase in uptake of DAA treatments, a 
larger unmet need for treatment has remained.

RESULTSINTRODUCTION

CONTACT INFORMATION

Aim: cumulativeHCVtreatment in 2014-2022
Methods:
üPrior to 2019, averageSVRrate with DAAs in each
country
üNationalregistrationdata
Data was also collected from experts in over 100
countriesthroughPolarisObservatoryannualsurveys

Results:
2014-2022, 13.2 million HCVpatientshavebeentreated, globallywith DAAs.
SOF-based82%
Most HCVtreatments took placein lower-middle incomecountries.
ÅThepeakpercentageof SOF-basedregimensin 2019ҦEgyptianelimination
program.
ÅTherehasbeenanincreasein other DAAsstartingin 2019.
ÅIn 2019there were1.6 million patientscumulativelytreatedwith other DAAs
comparedto 2.4 million cumulativepatientsin 2022.

8 million

3.7 
million

Conclusions:
LMIC ҧimpact on the total number of HCV patients treated globally. 
ω DŜƴŜǊƛŎ ǎƻŦƻǎōǳǾƛǊ Ҍ ŘŀŎƭŀǘŀǎǾƛǊ ƛǎ ǘƘŜ ŘƻƳƛƴŀƴǘ 5!! ǘǊŜŀǘƳŜƴǘΦ
With 89% Ҧ immediate access to generic versions 
High income-countries Ҧ removing all treatment restrictions 
To achieve the global elimination of HCV Ҧ continued expansion of generic 
access to medications and removal of fibrosis restrictions in LMIC





Estimating Prevalence of Hepatitis C Virus Infection in the United States, 2017ς2020

OBJECTIVE

DATA SOURCES & METHODS

REFERENCES

CONCLUSIONS

We aimed to improve estimates of the national prevalence of HCV 
infection among US adults during 2017-2020 by accounting for 
populations inadequately represented in NHANES. 
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ÅHepatitis C virus (HCV) infection is the most common bloodborne 
illness in the United States, but disease burden is challenging to 
measure. Accurate estimates of the disease burden are the first step 
in monitoring and evaluating progress toward hepatitis C elimination.
ÅA report from the most recent National Health and Nutrition 

Examination Survey (NHANES) estimated 2.2 million adults had 
current HCV infection during 2017-March 2020.1

ÅHowever, NHANES underestimates true prevalence of HCV infection 
because it excludes or underrepresents some populations with high 
prevalence.2

Estimation Models

1Lewis KC, Barker LK, Jiles R, Gupta N. Estimated prevalence and awareness of hepatitis C virus infection among U.S. adults- National Health and Nutrition Examination Survey, January 2017-March 2020. Clin Infect Dis. 2023 Jul 7:ciad411.
2Hofmeister MG, Rosenthal EM, Barker LK, Rosenberg ES, Barranco MA, Hall EW, Edlin BR, Mermin J, Ward JW, Ryerson AB. Estimating Prevalence of Hepatitis C Virus Infection in the United States, 2013-2016. Hepatology. 2019 Mar;69(3):1020-1031.
3Bradley H, Hall EW, Asher A, Furukawa NW, Jones CM, Shealey J, Buchacz K, Handanagic S, Crepaz N, Rosenberg ES. Estimated Number of People Who Inject Drugs in the United States. Clin Infect Dis. 2023 Jan 6;76(1):96-102.
4Degenhardt L, Webb P, Colledge-Frisby S, et al. Epidemiology of injecting drug use, prevalence of injecting-related harm, and exposure to behavioural and environmental risks among people who inject drugs: a systematic review. Lancet Glob Health. 2023 May;11(5):e659-e672. doi: 10.1016/S2214-109X(23)00057-8.

Analysis
1. Identify population size estimates for populations not in NHANES
Å Unsheltered/unhoused: U.S. Department of Housing and Urban Development (2020)
Å Incarcerated: Bureau of Justice Statistics. Correctional populations in the United States (2019)
Å Active-duty military: Department of Defense. Demographics Profile of the Military Community (2020)
Å Nursing home residents: National Study of Long-Term Care Providers (2017-2018, scaled to 2020)

2. Estimate prevalence of anti-HCV and HCV RNA in each population
Å Non-institutionalized population: Data from the (NHANES) 2017-March 2020 pre-pandemic dataset
Å Incarcerated, unsheltered/unhoused and active-duty military populations: Conducted a literature review 

and meta-analysis of HCV prevalence for each population
Å Nursing home residents: Age-adjusted analysis of NHANES 2017-March 2020 data
Å People who inject drugs (PWID): Recently published meta-analysis4

3. Utilize inputs in each model
Å Estimated 95% confidence intervals (CIs) using a Monte Carlo simulation process (10,000 iterations) 

which resampled parameter estimates from each distribution

ÅUsing the NHANES+ model, we estimated that 
approximately 2.4 million US adults had current HCV 
infection during 2017ς2020.  Using an expanded 
methodology that aimed to better account for 
increased HCV prevalence among PWID, we estimated 
there were over 4.0 million adults that had current 
HCV infection during 2017ς2020.
ÅWhen accounting for increased injection drug use in 

the United States, estimated prevalence of hepatitis C 
is substantially higher than previously reported.
ÅDespite years of an effective cure, prevalence of HCV in 

2017ς2020 remains unchanged from 2013ς2016 when 
using comparable methodology. 
ÅNational action is urgently needed to expand testing, 

increase access to treatment, and improve surveillance 
among medically underserved populations to support 
hepatitis C elimination goals.

Eric W. Hall1, Heather Bradley2, Neil Gupta3, Laurie K. Barker3, Karon Lewis3,
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2Department of Epidemiology, Rollins School of Public Health, Emory University, Atlanta, Georgia
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4Office of the Director, National Center for HIV, Viral Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention, Atlanta, Georgia

BACKGROUND RESULTS

HCV Antibody (ever had HCV infection)
Model Years N n Lower Upper % Lower Upper
Hofmeister et al. 2019 2013-2016 244,869,800 4,101,200 3,357,700 4,861,100 1.7 1.4 2.0
NHANES+ Model 2017-2020 254,207,200 5,556,400 3,519,100 7,688,100 2.19 1.38 3.02
PWID Adjustment Model 2017-2020 254,207,200 7,411,300 4,917,200 9,979,700 2.92 1.93 3.93

HCV RNA (current HCV infection)
Model Years N n Lower Upper % Lower Upper
Hofmeister et al. 2019 2013-2016 244,869,800 2,386,100 1,983,900 2,807,800 1.0 0.8 1.1
NHANES+ Model 2017-2020 254,207,200 2,463,700 1,321,700 3,629,400 0.97 0.52 1.43
PWID Adjustment Model 2017-2020 254,207,200 4,043,200 2,401,800 5,607,100 1.59 0.94 2.21
Note: PWID adjustment results assume 10.6% of incarcerated and 7.4% of unsheltered & unhoused are people who inject drugs.

Estimated Adult 

Population Size

HCV Antibody 

Prevalence

HCV RNA 

Prevalence
Population N (95% CI) % 95% CI % 95% CI Source
Non-institutionalized 249,177,857 2.04 1.36 3.06 0.89 0.55 1.45 NHANES

Unsheltered, unhoused 212,090 22.04 10.53 40.44 11.10 5.94 19.78 Meta-analysis

Incarcerated 2,086,600 19.60 14.98 25.23 9.72 7.10 13.18 Meta-analysis

Active-duty military 1,326,200 0.22 0.19 0.26 0.02 0.01 0.03 Meta-analysis

Nursing home residents 1,404,421 1.47 0.94 2.01 0.57 0.30 0.85 NHANES

Persons who inject drugs3 3,694,500

(1,872,700-7,273,300)

53.5 47.0 59.9 43.7 40.7 46.7 Degenhardt 2023

Note: Prevalence estimates for the nursing home resident population are age-adjusted.

NHANES+ Model
ÅThe NHANES+ Model has previously been used to estimate HCV prevalence in 2013-2016.2 Briefly, it uses the NHANES 

estimate of the number of HCV infections among non-institutionalized adults and adds additional literature-based 
estimates of HCV infections among four key populations that are excluded from the NHANES sampling frame.  

PWID Adjustment Model
ÅThe PWID Adjustment Model builds upon the NHANES+ model to account for an underrepresentation of PWID in 

NHANES data.  This model utilizes a recently published estimate of 3.7 million PWID in the US.3 For primary results, we 
assume 10.6% of the incarcerated are PWID and 7.4% of the unsheltered and unhoused population are PWID, with the 
remaining PWID being part of the non-institutionalized population.  All PWID, regardless of population, are assumed to 
have an anti-HCV prevalence of 53.5% (95%CI: 47.0%-59.9%) and HCV RNA prevalence of 43.7% (95%CI: 40.7%-46.7%).4

Poster #: 5030-C

ÅBackground: 2013-нлмс ŘŀǘŀΥ нΦп Ƴƛƭƭƛƻƴ ǇŜƻǇƭŜ Ҧ I/± wb! ǇƻǎƛǘƛǾŜ ƛƴ ¦{

ÅAIM: HCV prevalence 2017-2020

ÅMethods: prevalence models

1. NHANES + literature for estimating non-NHANES population [National Health and Nutrition Examination Survey (NHANES)]

2. Above + accounting for under representation of PWID in NHANES

ÅResults:

1. Model 1: estimated 2.4 million HCV RNA+ (95% CI 1.32-3.63 million)

2. Model 2: estimated 4 million HCV RNA+ (95% CI 2.4-5.61 million)

ÅConclusions 

Despite years of effective cure, estimate prevalence of HCV in 2017-2020 remains unchanged from2013-2016 when using 
comparable methodology. It is substantially higher when accounting for increased PWID in the US.
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Å Nursing home residents: National Study of Long-Term Care Providers (2017-2018, scaled to 2020)

2. Estimate prevalence of anti-HCV and HCV RNA in each population
Å Non-institutionalized population: Data from the (NHANES) 2017-March 2020 pre-pandemic dataset
Å Incarcerated, unsheltered/unhoused and active-duty military populations: Conducted a literature review 

and meta-analysis of HCV prevalence for each population
Å Nursing home residents: Age-adjusted analysis of NHANES 2017-March 2020 data
Å People who inject drugs (PWID): Recently published meta-analysis4

3. Utilize inputs in each model
Å Estimated 95% confidence intervals (CIs) using a Monte Carlo simulation process (10,000 iterations) 

which resampled parameter estimates from each distribution

ÅUsing the NHANES+ model, we estimated that 
approximately 2.4 million US adults had current HCV 
infection during 2017ς2020.  Using an expanded 
methodology that aimed to better account for 
increased HCV prevalence among PWID, we estimated 
there were over 4.0 million adults that had current 
HCV infection during 2017ς2020.
ÅWhen accounting for increased injection drug use in 

the United States, estimated prevalence of hepatitis C 
is substantially higher than previously reported.
ÅDespite years of an effective cure, prevalence of HCV in 

2017ς2020 remains unchanged from 2013ς2016 when 
using comparable methodology. 
ÅNational action is urgently needed to expand testing, 

increase access to treatment, and improve surveillance 
among medically underserved populations to support 
hepatitis C elimination goals.
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BACKGROUND RESULTS

HCV Antibody (ever had HCV infection)
Model Years N n Lower Upper % Lower Upper
Hofmeister et al. 2019 2013-2016 244,869,800 4,101,200 3,357,700 4,861,100 1.7 1.4 2.0
NHANES+ Model 2017-2020 254,207,200 5,556,400 3,519,100 7,688,100 2.19 1.38 3.02
PWID Adjustment Model 2017-2020 254,207,200 7,411,300 4,917,200 9,979,700 2.92 1.93 3.93

HCV RNA (current HCV infection)
Model Years N n Lower Upper % Lower Upper
Hofmeister et al. 2019 2013-2016 244,869,800 2,386,100 1,983,900 2,807,800 1.0 0.8 1.1
NHANES+ Model 2017-2020 254,207,200 2,463,700 1,321,700 3,629,400 0.97 0.52 1.43
PWID Adjustment Model 2017-2020 254,207,200 4,043,200 2,401,800 5,607,100 1.59 0.94 2.21
Note: PWID adjustment results assume 10.6% of incarcerated and 7.4% of unsheltered & unhoused are people who inject drugs.

Estimated Adult 

Population Size

HCV Antibody 

Prevalence

HCV RNA 

Prevalence
Population N (95% CI) % 95% CI % 95% CI Source
Non-institutionalized 249,177,857 2.04 1.36 3.06 0.89 0.55 1.45 NHANES

Unsheltered, unhoused 212,090 22.04 10.53 40.44 11.10 5.94 19.78 Meta-analysis

Incarcerated 2,086,600 19.60 14.98 25.23 9.72 7.10 13.18 Meta-analysis

Active-duty military 1,326,200 0.22 0.19 0.26 0.02 0.01 0.03 Meta-analysis

Nursing home residents 1,404,421 1.47 0.94 2.01 0.57 0.30 0.85 NHANES

Persons who inject drugs3 3,694,500

(1,872,700-7,273,300)

53.5 47.0 59.9 43.7 40.7 46.7 Degenhardt 2023

Note: Prevalence estimates for the nursing home resident population are age-adjusted.

NHANES+ Model
ÅThe NHANES+ Model has previously been used to estimate HCV prevalence in 2013-2016.2 Briefly, it uses the NHANES 

estimate of the number of HCV infections among non-institutionalized adults and adds additional literature-based 
estimates of HCV infections among four key populations that are excluded from the NHANES sampling frame.  

PWID Adjustment Model
ÅThe PWID Adjustment Model builds upon the NHANES+ model to account for an underrepresentation of PWID in 

NHANES data.  This model utilizes a recently published estimate of 3.7 million PWID in the US.3 For primary results, we 
assume 10.6% of the incarcerated are PWID and 7.4% of the unsheltered and unhoused population are PWID, with the 
remaining PWID being part of the non-institutionalized population.  All PWID, regardless of population, are assumed to 
have an anti-HCV prevalence of 53.5% (95%CI: 47.0%-59.9%) and HCV RNA prevalence of 43.7% (95%CI: 40.7%-46.7%).4
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Differences in baseline characteristics of direct acting antiviral (DAA)-treated 
Greek HCV patients according to source of infection
S. SIAKAVELLAS , H. KRANIDIOTI , A. KOURIKOU, C. KARAGEORGOS , A. GOULAS , S. VASILEIADI , G. KONTOS, N. PAPADOPOULOS1, M. 
DEUTSCH and S. MANOLAKOPOULOS 
1.Hepatogastroenterology Unit, 2nd Academic Department of Internal Medicine, National and KapodistrianUniversity of Athens Medical 
School, HIppocrationGeneral Hospital, Athens, Greece

Theaim of this studywasto identify potential differencesin the
makeupof the PWHDandnon-PWHDHCVpatient subgroups.
Patients: The HERACLIScohort, is the largest national HCV
registry of patients treated with DAAsin tertiary liver centers
from 2015until 2022.

Results: 680patients were includedin the study,men: 70.9%,
medianage50.8 yearsold, 62%(n=422) PWHD
13.6%decompensatedliver diseaseat DAAinitiation.
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DEUTSCH and S. MANOLAKOPOULOS 
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School, HIppocration General Hospital, Athens, Greece

D i f f e r e n c e s i n b a s e l i n e c h a r a c t e r i s t i c s o f d i r e c t a c t i n g
a n t i v i r a l ( D A A ) - t r e a t e d G r e e k H CV p a t i e n t s a c c o r d i n g t o
s o u r c e o f i n f e c t i o n

1. INTRODUCTION

With the introduction of direct-antiviral

medication (DAAs), eradication of HCV

infection is considered now an achievable

goal. While people with history of drug

use (PWHD) form the most common

population at risk for the infection, in

Greece historically there has been a

significant proportion of patients arising

from the general population with no prior

drug use. These two different subgroups

exhibit different characteristics, that may

be pertinent in the management of HCV

infection and long-term follow up.

5. CONCLUSIONS

ÅThe Greek PWHD and non-PWHD populations of
HCV patients seem to exhibit different baseline
characteristics which may be relevant to
treatment selection and long-term follow up
regimens.

ÅThe main differences observed imply the
concomitant presence of an element of
metabolic syndrome in the non-PWHD cohort
with a subsequent potential effect on the degree of
underlying liver fibrosis

4. RESULTS

3. METHOD

The HERACLIS cohort, is the largest

national HCV registry of patients treated

with DAAs in tertiary liver centers from

2015 until 2022. Clinical data and

characteristics were obtained from

medical records, while transient

elastography (TE) measurements and

APRI and FIB-4 score calculations were

conducted at baseline. Patients were

followed up initially for the duration of their

treatment.

2. AIM

The aim of this study was to identify

potential differences in the makeup of the

PWHD and non-PWHD HCV patient

subgroups.

Å680 patients were included in the study, 70.9%(n=482) of them were men with median age 50.8 years old and
13.6%of these had decompensated liver disease at DAA initiation.

Å62%(n=422) of thiscohort were PWHD, while the rest had been infected in another manner (non-PWHD).

ÅWhen comparing these two populations, PWHD were younger in age (47.3 9.8 vs 56.3 12.8 years, p<0.001)
(Figure 1) and with lower BMI (24.3 4.2 vs26.1 4.6 kg/m2, p<0.001) (Figure 2).

ÅNon-PWHD cases had more often diabetes (4.9%vs 1.3%, p<0.001), hypertension (10.7%vs 8.8%, p<0.001) as
well asdecompensated liver disease (8.0%vs5.6%, p<0.001). (Figure 3).

ÅThis was also reflected by TEmeasurements (14.6 11.1 vs 11.3 7.9 kPa, p=0.001) (Figure 4) and FIB-4 score
calculations(2.8 2.6 vs2.2 4.0 vs, p<0.001) (Figure 5) but not by the APRI score.

ÅPWHD patients tended to have been more often
infected with genotype 3 (36.8% vs 8.8%,
p<0.001) while for other genotypes no such stark
differenceswere observed.

ÅThere was no significant variance observed
regarding DAA regimen use but non-PWHD
patients tended to suffer more often from
adverse events secondary to DAA treatment
(1.6%vs0.3%, p=0.001).

Figure 1

Figure 6
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Conclusions
The main differences observed between PWHDand non-
PWHD populations of HCV patients imply a concomitant
presenceof an element of metabolic syndromein the non-
PWHDcohort with a subsequent potential effect on the
degreeof underlyingliver fibrosis
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Background: Telemedicineremovesgeographicandtemporalobstaclesto healthcareaccess.
SVR12 ratesfor HCVinfectionamongpersonswith opioid usedisorderthroughfacilitatedtelemedicine
(FTM)versusoffsite liver specialistreferral (usualcareor UC).
Methods: prospective,cluster randomizedtrial utilizing the steppedwedgedesignto compareSVR12
ratesbetweenFTMonsitein opioid treatment programs(OTPs)to UC.
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METHODS: Between 3/1/17 and 2/29/20, 602 participants at 12 OTPsthroughout New York State were
enrolled. All OTPsbeganwith UCand every 9 months, 4 sites, randomly selected,transited from UCto FTM
during3 steps. Follow-up for two yearsto assessfor reinfection.
Multiple imputationwasusedto handlemissingdata(5.8%missingness).
To estimate the intervention effect: non-parametric, within-period, cluster-level method. To assessfor
heterogeneityof treatment effects: generalizedlinearmixedeffectsmodels.
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Results: 602participants(FTM[n=290] andUC[n=312]) with meanageof 48.1ҕ13.0 years,61.3%male.

Å In FTM,268/290(92.4%) participantsinitiated treatment vs126/312(40.4%) UCparticipants.

Å TheoverallSVR12was90.7%in FTMcomparedto 35.2%in referral.

Å Drug usedecreasedsignificantly(p=<.0001) amongcuredparticipants,regardlessof interventionarm.

Å HCVreinfectionincidenceof 2.42per 100person-yearsof observation.

Å Participantsreportedveryhighhealthcaredeliverysatisfaction,equivalentbetweenarms.
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Background: overdose crisis Ҧincrease in

transplantation of organs from HCV-infected

donors(D+)to uninfectedrecipients(R-).

Ultra-short course of glecaprevir/pibrentasvir

(G/P) combined with ezetimibe (E) prevented

chronicinfectionin non-liver solidorganrecipients.

2 cohorts: extendedfollow-up for patients in the

original study (n=30), plus outcomes since

adoption of the Toronto Protocol as standard of

care(SOC)(n=58).

The primary endpoint was establishmentof chronic HCVinfection, defined as
positiveHCVRNA12 weekspost-transplantor need for retreatment. Additional
outcomesincludegraft rejection andpatient survival.

Oral presentation 



Results 

Conclusion: An ultra-short regimen of G/P+E prevented chronic HCV infection in all D+/R- transplant 
recipients and was well tolerated, allowing the majority to complete treatment 

before hospital discharge.
These results support the current AASLD/IDSA guidance recommendation to initiate treatment 

promptly after transplantation.
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ÅAim, is to present interim data from the STORCstudy, an international, multi-center study evaluatingthe
safetyandefficacyof sofosbuvir/velpatasvir(SOF/VEL)for HCVtreatment in pregnancy.
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birth (definedas< 37weeksgestation). Infantsarefollowed for oneyearwith HCVRNAtesting.
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From July 2022 to September 2023, 32 pregnant individuals with HCV were screened and 26 
were enrolled (Table 1, Figure 2).

Introduction

In this phase 4, open-label, single-arm study, pregnant individuals with HCV infection are 
enrolled between 20+0- and 30+0-weeksΩ gestation and treated with a 12-week course of 
SOF/VEL. The primary endpoints are SVR12 and preterm birth (defined as < 37 weeksΩ). 
Inclusion criteria: 1) age 18-45 years, 2) Chronic HCV, 3) 20-30 weeksΩ gestation with no major 
fetal anomalies, 4) HBsAg negative, 5) if HIV+, virally suppressed.  
Exclusion criteria: 1) previous treatment with DAAs without SVR documentation, 2) clinical 
evidence of or history of cirrhosis, 3) fetal chromosomal anomaly, 4) clinically significant drug 
use, 5) HIV+ with CD4<200

Methods and Materials

The interim data from the STORC study provide preliminary reassurance regarding the safety 
and efficacy of SOF/VEL administration after 20 weeks of gestation. 

All participants that initiated SOF/VEL during pregnancy completed the course.  All 
participants had a dramatic drop in HCV viremia upon treatment initiation. Those that had 
HCV viral loads assessed at delivery and at the SVR visit were all undetectable. This highlights 
the known effectiveness of SOF/VEL is conferred to pregnancy.  

There were no adverse safety concerns attributed to SOF/VEL administration during 
pregnancy to the mother or infant.  SOF/VEL was well tolerated during pregnancy, with no 
related adverse events > grade 2.  None of the infant adverse events were deemed related to 
SOF/VEL treatment.

Data to date form the STORC study supports AASLD/IDSA guidelines for individualization 

of HCV treatment in pregnancy and assist in patient-centered discussions about risks 
and benefits for the maternal-infant dyad4.  More data are needed; STORC recruitment is 
ongoing.

Conclusions

Treatment of hepatitis C virus (HCV) during pregnancy with direct-acting antivirals could have 
several benefits1:
Å Curative HCV treatment provided during a time of high healthcare engagement and 

improved health insurance provision
Å Prevention of perinatal HCV transmission 
Å Reduction of the current morbidity associated with challenges in postpartum HCV 

treatment and HCV testing of perinatally exposed children
Å Reduction in HCV-associated pregnancy morbidity, such as cholestasis of pregnancy
Due to the physiologic changes in pregnancy, pharmacokinetic (PK) profiles of medications 
during pregnancy are needed. 
Å A PK study of ledipasvir/sofosbuvir in 9 pregnant women showed similar ledipasvir and 

sofosbuvir concentrations but lower GS-331007 concentrations (the inactive metabolite of 
sofosbuvir) with 100% sustained viral response (SVR) and no safety concerns2. 

Å A PK study of sofosbuvir/velpatasvir (SOF/VEL) in 10 pregnant women showed VEL 
exposures and SOF maximum concentration (Cmax) were similar to historic data, but SOF 
area under the curve (AUC) was 38% higher and GS-331007 AUC and Cmax were 38% and 
43% lower, respectively. This could be due to slowed gastrointestinal motility and 
increased renal clearance in pregnancy. Regardless of the PK changes, SOF/VEL was highly 
effective (100% cure rate among those that followed up; N=8) without any adverse safety 
concerns3.  

These PK studies provide preliminary reassurance for HCV treatment with SOF-based 
regimens and is supportive of a larger study of SOF/VEL treatment in pregnancy. 

Our objective is to present interim data from the STORC study, an international, multi-
center study evaluating the safety and efficacy of sofosbuvir/ velpatasvir (SOF/ VEL) for HCV 
treatment in pregnancy.

Results

Table 1. Participant Demographics.

Figure 3. HCV viral response to SOF/VEL during pregnancy
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Figure 1. STORC Study Design

32 patients screened

26 enrolled*  

Screen Fails (n=5)

1 declined to participate

1 clinically significant drug use

2 incarceration

1 intrauterine transfusion due to 
alloimmunization of pregnancy24 delivered and 21 completed 

study medication

17 completed SVR assessment

17/17 (100%) achieved SVR 

24 infants enrolled

18 infants iV1 (8 weeks)

6 infants iV2 (6 months)

1 infant iV3 (12 months)

100% of infants tested are 
HCV RNA undetectable 

(N=16)
1 infant did not get blood sampling, 1 had 

an insufficient sample 

Figure 2. Maternal Participant Flow

Figure 4. Infant Participant Flow

Characteristics
Number (%) or 
Median (range)

Age 30.5 (18, 40)

Race             White 21 (81%)

Black 1 (4%)

Pacific Islander 1 (4%)

Native American 1 (4%)

Multiracial 2 (8%)

Hispanic Ethnicity 3 (12%)

Characteristics* Number (%)

Mode of HCV Acquisition by 
Self-Report

Drug Use 19 (73%)

Tattoo/Piercing 2 (8%)

Perinatal transmission 2 (8%)

Sex 1 (4%)

Genotype 1 16 (62%)

Genotype 2 6 (23%)

Genotype 3 4 (15%)

*2 participants declined to disclose the mode of HCV acquisition

15 participants had 
HCV RNAs assessed 
at delivery and all 
(100%) were 
undetectable. 
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Delivery and Safety Outcomes
Among participants who have delivered (n=24), 3 (12.5%) had a preterm birth. Median 
gestational age for all births was 38+0 weeksΩ (range 33+5, 41+1). 
Detailed information on the preterm births:
1. 36+4 weeksΩ preterm premature rupture of membranes
2. 33+4 weeksΩ spontaneous preterm labor 
3. 36+2 weeksΩ preterm premature rupture of membranes 

There have been 177 adverse events reported (117 maternal and 60 infant).  22 were related 
to SOF/VEL (all maternal and <grade 3) including: nausea/vomiting (8), fatigue (5), headache 
(3), gastric reflux (2), numbness in fingers (1), arthralgias (1), insomnia (1), diarrhea (1).  

There have been 13 serious adverse events (SAEs) reported.  None were deemed related to 
SOF/ VEL.  4 maternal SAEs including: COVID (1), pre-eclampsia with severe features (1), 
opioid withdrawal (2). 7 infant SAEs including: transient tachypnea of newborn (1), 
hyperbilirubinemia (1), preterm birth (1), neonatal opioid withdrawal syndrome (1), hypoxia 
(1), hypoglycemia (1), chronic constipation (1), and Hirschsprung Disease (1). 

None of the participants have discontinued the study medication. *one enrollment pending

Safety, Tolerability, and Outcomes of Sofosbuvir/ Velpatasvir in Treatment of Chronic Hepatitis C Virus during Pregnancy: 
interim results from the STORC study 

Catherine Chappell, MD1; Jasmin Charles, PA-C2; Marcela Smid, MD2; Kara Rood, MD3; John Cafardi, MD4; Tatyana Kushner, MD5; Mia Biondi, PhD, NP-PHC6; Jordan Feld, MD6; Mark Yudin, MD7; Genevieve Eastabrook, MD8; 
Cathleen Letterio, MSN9; Kyung min Kwon, MD9; Bruce Kreter, PharmD9; Sharon Hillier, PhD1

1University of Pittsburgh, 2University of Utah, 3Ohio State University, 4The Christ Hospital, 5Mount Sinai, 6University Health Network, 7University of Toronto, 8London Health Science Centre,9Gilead Sciences

Catherine Chappell
University of Pittsburgh, Department of Obstetrics & Gynecology
Email: chappellca@upmc.edu
Phone: +1-214-356-1725

Contact
1. Orekandy N, Cafardi J, Kushner T, Reau N. Hepatitis C in Women and Pregnancy. Hepatology 2019; 70 (5): 1836-1840.
2. Chappell CA, Scarsi KK, Kirby BJ, Suri V, Gaggar A, Bogen DL, Macio IS, Meyn LA, Bunge KE, Krans EE, Hillier SL. Ledipasvir 

plus sofosbuvir in pregnant women with hepatitis C virus infection: a phase 1 pharmacokinetic study. Lancet Microbe. 2020 

Sep;1(5):e200-e208. doi: 10.1016/S2666-5247(20)30062-8. Epub 2020 Jul 27. PMID: 32939459; PMCID: PMC7491553.

3. Chappell CA, et al. CROI 2023 poster presentation. https:/ /www.croiconference.org/abstract/sofosbuvir-velpatasvir-pharmacokinetics-in-
pregnant-women-with-hepatitis-c-virus/

4. AASLD-IDSA. Recommendations for testing, managing, and treating hepatitis C. http:/ /www.hcvguidelines.org. [November 2, 2023]

References

From July 2022 to September 2023, 32 pregnant individuals with HCV were screened and 26 
were enrolled (Table 1, Figure 2).
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The interim data from the STORC study provide preliminary reassurance regarding the safety 
and efficacy of SOF/VEL administration after 20 weeks of gestation. 
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HCV viral loads assessed at delivery and at the SVR visit were all undetectable. This highlights 
the known effectiveness of SOF/VEL is conferred to pregnancy.  
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related adverse events > grade 2.  None of the infant adverse events were deemed related to 
SOF/VEL treatment.

Data to date form the STORC study supports AASLD/IDSA guidelines for individualization 

of HCV treatment in pregnancy and assist in patient-centered discussions about risks 
and benefits for the maternal-infant dyad4.  More data are needed; STORC recruitment is 

ongoing.

Conclusions

Treatment of hepatitis C virus (HCV) during pregnancy with direct-acting antivirals could have 
several benefits1:
Å Curative HCV treatment provided during a time of high healthcare engagement and 

improved health insurance provision
Å Prevention of perinatal HCV transmission 
Å Reduction of the current morbidity associated with challenges in postpartum HCV 

treatment and HCV testing of perinatally exposed children
Å Reduction in HCV-associated pregnancy morbidity, such as cholestasis of pregnancy
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during pregnancy are needed. 
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exposures and SOF maximum concentration (Cmax) were similar to historic data, but SOF 
area under the curve (AUC) was 38% higher and GS-331007 AUC and Cmax were 38% and 
43% lower, respectively. This could be due to slowed gastrointestinal motility and 
increased renal clearance in pregnancy. Regardless of the PK changes, SOF/VEL was highly 
effective (100% cure rate among those that followed up; N=8) without any adverse safety 
concerns3.  

These PK studies provide preliminary reassurance for HCV treatment with SOF-based 
regimens and is supportive of a larger study of SOF/VEL treatment in pregnancy. 
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center study evaluating the safety and efficacy of sofosbuvir/ velpatasvir (SOF/ VEL) for HCV 
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Among participants who have delivered (n=24), 3 (12.5%) had a preterm birth. Median 
gestational age for all births was 38+0 weeksΩ (range 33+5, 41+1). 
Detailed information on the preterm births:
1. 36+4 weeksΩ preterm premature rupture of membranes
2. 33+4 weeksΩ spontaneous preterm labor 
3. 36+2 weeksΩ preterm premature rupture of membranes 

There have been 177 adverse events reported (117 maternal and 60 infant).  22 were related 
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There have been 13 serious adverse events (SAEs) reported.  None were deemed related to 
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From July 2022 to September 2023, 32 pregnant individuals with HCV were screened and 26 
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the known effectiveness of SOF/VEL is conferred to pregnancy.  
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ongoing.
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Treatment of hepatitis C virus (HCV) during pregnancy with direct-acting antivirals could have 
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Å Curative HCV treatment provided during a time of high healthcare engagement and 

improved health insurance provision
Å Prevention of perinatal HCV transmission 
Å Reduction of the current morbidity associated with challenges in postpartum HCV 

treatment and HCV testing of perinatally exposed children
Å Reduction in HCV-associated pregnancy morbidity, such as cholestasis of pregnancy
Due to the physiologic changes in pregnancy, pharmacokinetic (PK) profiles of medications 
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sofosbuvir) with 100% sustained viral response (SVR) and no safety concerns2. 

Å A PK study of sofosbuvir/velpatasvir (SOF/VEL) in 10 pregnant women showed VEL 
exposures and SOF maximum concentration (Cmax) were similar to historic data, but SOF 
area under the curve (AUC) was 38% higher and GS-331007 AUC and Cmax were 38% and 
43% lower, respectively. This could be due to slowed gastrointestinal motility and 
increased renal clearance in pregnancy. Regardless of the PK changes, SOF/VEL was highly 
effective (100% cure rate among those that followed up; N=8) without any adverse safety 
concerns3.  

These PK studies provide preliminary reassurance for HCV treatment with SOF-based 
regimens and is supportive of a larger study of SOF/VEL treatment in pregnancy. 

Our objective is to present interim data from the STORC study, an international, multi-
center study evaluating the safety and efficacy of sofosbuvir/ velpatasvir (SOF/ VEL) for HCV 
treatment in pregnancy.

Results

Table 1. Participant Demographics.

Figure 3. HCV viral response to SOF/VEL during pregnancy

Enrollment 
20-30 
weeksô 

gestation

V3: 4 
weeks; 
safety 
labs

V4: 8 
weeks, 
safety 
labs

V5: End 
of 

treatment

Delivery: in 
person or 

chart review

Sustained 
viral response 
(SVR)12 visit 
(post-partum)

12-week treatment course

Delivery Visit 1 (8w) Visit 2 (6m) Visit 3 (12m)

HCV viral load and adverse events

HCV viral load, adverse events, physical exam, growth and neurodevelopmental assessment

Figure 1. STORC Study Design

32 patients screened

26 enrolled*  

Screen Fails (n=5)

1 declined to participate

1 clinically significant drug use

2 incarceration

1 intrauterine transfusion due to 
alloimmunization of pregnancy24 delivered and 21 completed 

study medication

17 completed SVR assessment

17/17 (100%) achieved SVR 

24 infants enrolled

18 infants iV1 (8 weeks)

6 infants iV2 (6 months)

1 infant iV3 (12 months)

100% of infants tested are 
HCV RNA undetectable 

(N=16)
1 infant did not get blood sampling, 1 had 

an insufficient sample 

Figure 2. Maternal Participant Flow

Figure 4. Infant Participant Flow

Characteristics
Number (%) or 
Median (range)

Age 30.5 (18, 40)

Race             White 21 (81%)

Black 1 (4%)

Pacific Islander 1 (4%)

Native American 1 (4%)

Multiracial 2 (8%)

Hispanic Ethnicity 3 (12%)

Characteristics* Number (%)

Mode of HCV Acquisition by 
Self-Report

Drug Use 19 (73%)

Tattoo/Piercing 2 (8%)

Perinatal transmission 2 (8%)

Sex 1 (4%)

Genotype 1 16 (62%)

Genotype 2 6 (23%)

Genotype 3 4 (15%)

*2 participants declined to disclose the mode of HCV acquisition

15 participants had 
HCV RNAs assessed 
at delivery and all 
(100%) were 
undetectable. 

Acknowledgement
We thank our study participants without whose contribution this work would not be possible. 

We also thank our study team: Ingrid Macio, Jamie Haggerty, Tracy Zamborsky, Leslie Meyn, Danielle Litzinger, Rachel Gallagher, Grace Humiston, Stephanie 

Castro, Klaudia Szczech, Medi Usiro, Cheryl Dale, Sharon Lamping, and Melanie Paglione. 

We appreciate our independent safety review team: Dr. Brenna Hughes and Dr. Jessica Wen.

This study was supported by Gilead Sciences (CO-US-342-6185).

Delivery and Safety Outcomes
Among participants who have delivered (n=24), 3 (12.5%) had a preterm birth. Median 
gestational age for all births was 38+0 weeksΩ (range 33+5, 41+1). 
Detailed information on the preterm births:
1. 36+4 weeksΩ preterm premature rupture of membranes
2. 33+4 weeksΩ spontaneous preterm labor 
3. 36+2 weeksΩ preterm premature rupture of membranes 

There have been 177 adverse events reported (117 maternal and 60 infant).  22 were related 
to SOF/VEL (all maternal and <grade 3) including: nausea/vomiting (8), fatigue (5), headache 
(3), gastric reflux (2), numbness in fingers (1), arthralgias (1), insomnia (1), diarrhea (1).  

There have been 13 serious adverse events (SAEs) reported.  None were deemed related to 
SOF/ VEL.  4 maternal SAEs including: COVID (1), pre-eclampsia with severe features (1), 
opioid withdrawal (2). 7 infant SAEs including: transient tachypnea of newborn (1), 
hyperbilirubinemia (1), preterm birth (1), neonatal opioid withdrawal syndrome (1), hypoxia 
(1), hypoglycemia (1), chronic constipation (1), and Hirschsprung Disease (1). 

None of the participants have discontinued the study medication. *one enrollment pending
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From July 2022 to September 2023, 32 pregnant individuals with HCV were screened and 26 
were enrolled (Table 1, Figure 2).

Introduction

In this phase 4, open-label, single-arm study, pregnant individuals with HCV infection are 
enrolled between 20+0- and 30+0-weeksΩ gestation and treated with a 12-week course of 
SOF/VEL. The primary endpoints are SVR12 and preterm birth (defined as < 37 weeksΩ). 
Inclusion criteria: 1) age 18-45 years, 2) Chronic HCV, 3) 20-30 weeksΩ gestation with no major 
fetal anomalies, 4) HBsAg negative, 5) if HIV+, virally suppressed.  
Exclusion criteria: 1) previous treatment with DAAs without SVR documentation, 2) clinical 
evidence of or history of cirrhosis, 3) fetal chromosomal anomaly, 4) clinically significant drug 
use, 5) HIV+ with CD4<200

Methods and Materials

The interim data from the STORC study provide preliminary reassurance regarding the safety 
and efficacy of SOF/VEL administration after 20 weeks of gestation. 

All participants that initiated SOF/VEL during pregnancy completed the course.  All 
participants had a dramatic drop in HCV viremia upon treatment initiation. Those that had 
HCV viral loads assessed at delivery and at the SVR visit were all undetectable. This highlights 
the known effectiveness of SOF/VEL is conferred to pregnancy.  

There were no adverse safety concerns attributed to SOF/VEL administration during 
pregnancy to the mother or infant.  SOF/VEL was well tolerated during pregnancy, with no 
related adverse events > grade 2.  None of the infant adverse events were deemed related to 
SOF/VEL treatment.

Data to date form the STORC study supports AASLD/IDSA guidelines for individualization 

of HCV treatment in pregnancy and assist in patient-centered discussions about risks 
and benefits for the maternal-infant dyad4.  More data are needed; STORC recruitment is 
ongoing.

Conclusions

Treatment of hepatitis C virus (HCV) during pregnancy with direct-acting antivirals could have 
several benefits1:
Å Curative HCV treatment provided during a time of high healthcare engagement and 

improved health insurance provision
Å Prevention of perinatal HCV transmission 
Å Reduction of the current morbidity associated with challenges in postpartum HCV 

treatment and HCV testing of perinatally exposed children
Å Reduction in HCV-associated pregnancy morbidity, such as cholestasis of pregnancy
Due to the physiologic changes in pregnancy, pharmacokinetic (PK) profiles of medications 
during pregnancy are needed. 
Å A PK study of ledipasvir/sofosbuvir in 9 pregnant women showed similar ledipasvir and 

sofosbuvir concentrations but lower GS-331007 concentrations (the inactive metabolite of 
sofosbuvir) with 100% sustained viral response (SVR) and no safety concerns2. 

Å A PK study of sofosbuvir/velpatasvir (SOF/VEL) in 10 pregnant women showed VEL 
exposures and SOF maximum concentration (Cmax) were similar to historic data, but SOF 
area under the curve (AUC) was 38% higher and GS-331007 AUC and Cmax were 38% and 
43% lower, respectively. This could be due to slowed gastrointestinal motility and 
increased renal clearance in pregnancy. Regardless of the PK changes, SOF/VEL was highly 
effective (100% cure rate among those that followed up; N=8) without any adverse safety 
concerns3.  

These PK studies provide preliminary reassurance for HCV treatment with SOF-based 
regimens and is supportive of a larger study of SOF/VEL treatment in pregnancy. 

Our objective is to present interim data from the STORC study, an international, multi-
center study evaluating the safety and efficacy of sofosbuvir/ velpatasvir (SOF/ VEL) for HCV 
treatment in pregnancy.

Results

Table 1. Participant Demographics.

Figure 3. HCV viral response to SOF/VEL during pregnancy
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alloimmunization of pregnancy24 delivered and 21 completed 

study medication

17 completed SVR assessment

17/17 (100%) achieved SVR 

24 infants enrolled
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100% of infants tested are 
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Figure 2. Maternal Participant Flow

Figure 4. Infant Participant Flow

Characteristics
Number (%) or 
Median (range)

Age 30.5 (18, 40)

Race             White 21 (81%)

Black 1 (4%)

Pacific Islander 1 (4%)

Native American 1 (4%)

Multiracial 2 (8%)

Hispanic Ethnicity 3 (12%)

Characteristics* Number (%)

Mode of HCV Acquisition by 
Self-Report

Drug Use 19 (73%)

Tattoo/Piercing 2 (8%)

Perinatal transmission 2 (8%)

Sex 1 (4%)

Genotype 1 16 (62%)

Genotype 2 6 (23%)

Genotype 3 4 (15%)

*2 participants declined to disclose the mode of HCV acquisition

15 participants had 
HCV RNAs assessed 
at delivery and all 
(100%) were 
undetectable. 

Acknowledgement
We thank our study participants without whose contribution this work would not be possible. 

We also thank our study team: Ingrid Macio, Jamie Haggerty, Tracy Zamborsky, Leslie Meyn, Danielle Litzinger, Rachel Gallagher, Grace Humiston, Stephanie 

Castro, Klaudia Szczech, Medi Usiro, Cheryl Dale, Sharon Lamping, and Melanie Paglione. 

We appreciate our independent safety review team: Dr. Brenna Hughes and Dr. Jessica Wen.

This study was supported by Gilead Sciences (CO-US-342-6185).

Delivery and Safety Outcomes
Among participants who have delivered (n=24), 3 (12.5%) had a preterm birth. Median 
gestational age for all births was 38+0 weeksΩ (range 33+5, 41+1). 
Detailed information on the preterm births:
1. 36+4 weeksΩ preterm premature rupture of membranes
2. 33+4 weeksΩ spontaneous preterm labor 
3. 36+2 weeksΩ preterm premature rupture of membranes 

There have been 177 adverse events reported (117 maternal and 60 infant).  22 were related 
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(3), gastric reflux (2), numbness in fingers (1), arthralgias (1), insomnia (1), diarrhea (1).  

There have been 13 serious adverse events (SAEs) reported.  None were deemed related to 
SOF/ VEL.  4 maternal SAEs including: COVID (1), pre-eclampsia with severe features (1), 
opioid withdrawal (2). 7 infant SAEs including: transient tachypnea of newborn (1), 
hyperbilirubinemia (1), preterm birth (1), neonatal opioid withdrawal syndrome (1), hypoxia 
(1), hypoglycemia (1), chronic constipation (1), and Hirschsprung Disease (1). 

None of the participants have discontinued the study medication. *one enrollment pending
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Among participants who have delivered (n=24), 3 (12.5%) had a preterm birth. Median 
gestational age for all births was 38+0 weeksΩ (range 33+5, 41+1). 
Detailed information on the preterm births:
1. 36+4 weeksΩ preterm premature rupture of membranes
2. 33+4 weeksΩ spontaneous preterm labor 
3. 36+2 weeksΩ preterm premature rupture of membranes 

There have been 177 adverse events reported (117 maternal and 60 infant).  22 were related 
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From July 2022 to September 2023, 32 pregnant individuals with HCV were screened and 26 
were enrolled (Table 1, Figure 2).

Introduction

In this phase 4, open-label, single-arm study, pregnant individuals with HCV infection are 
enrolled between 20+0- and 30+0-weeksΩ gestation and treated with a 12-week course of 
SOF/VEL. The primary endpoints are SVR12 and preterm birth (defined as < 37 weeksΩ). 
Inclusion criteria: 1) age 18-45 years, 2) Chronic HCV, 3) 20-30 weeksΩ gestation with no major 
fetal anomalies, 4) HBsAg negative, 5) if HIV+, virally suppressed.  
Exclusion criteria: 1) previous treatment with DAAs without SVR documentation, 2) clinical 
evidence of or history of cirrhosis, 3) fetal chromosomal anomaly, 4) clinically significant drug 
use, 5) HIV+ with CD4<200

Methods and Materials

The interim data from the STORC study provide preliminary reassurance regarding the safety 
and efficacy of SOF/VEL administration after 20 weeks of gestation. 

All participants that initiated SOF/VEL during pregnancy completed the course.  All 
participants had a dramatic drop in HCV viremia upon treatment initiation. Those that had 
HCV viral loads assessed at delivery and at the SVR visit were all undetectable. This highlights 
the known effectiveness of SOF/VEL is conferred to pregnancy.  

There were no adverse safety concerns attributed to SOF/VEL administration during 
pregnancy to the mother or infant.  SOF/VEL was well tolerated during pregnancy, with no 
related adverse events > grade 2.  None of the infant adverse events were deemed related to 
SOF/VEL treatment.

Data to date form the STORC study supports AASLD/IDSA guidelines for individualization 

of HCV treatment in pregnancy and assist in patient-centered discussions about risks 
and benefits for the maternal-infant dyad4.  More data are needed; STORC recruitment is 
ongoing.

Conclusions

Treatment of hepatitis C virus (HCV) during pregnancy with direct-acting antivirals could have 
several benefits1:
Å Curative HCV treatment provided during a time of high healthcare engagement and 

improved health insurance provision
Å Prevention of perinatal HCV transmission 
Å Reduction of the current morbidity associated with challenges in postpartum HCV 

treatment and HCV testing of perinatally exposed children
Å Reduction in HCV-associated pregnancy morbidity, such as cholestasis of pregnancy
Due to the physiologic changes in pregnancy, pharmacokinetic (PK) profiles of medications 
during pregnancy are needed. 
Å A PK study of ledipasvir/sofosbuvir in 9 pregnant women showed similar ledipasvir and 

sofosbuvir concentrations but lower GS-331007 concentrations (the inactive metabolite of 
sofosbuvir) with 100% sustained viral response (SVR) and no safety concerns2. 

Å A PK study of sofosbuvir/velpatasvir (SOF/VEL) in 10 pregnant women showed VEL 
exposures and SOF maximum concentration (Cmax) were similar to historic data, but SOF 
area under the curve (AUC) was 38% higher and GS-331007 AUC and Cmax were 38% and 
43% lower, respectively. This could be due to slowed gastrointestinal motility and 
increased renal clearance in pregnancy. Regardless of the PK changes, SOF/VEL was highly 
effective (100% cure rate among those that followed up; N=8) without any adverse safety 
concerns3.  

These PK studies provide preliminary reassurance for HCV treatment with SOF-based 
regimens and is supportive of a larger study of SOF/VEL treatment in pregnancy. 

Our objective is to present interim data from the STORC study, an international, multi-
center study evaluating the safety and efficacy of sofosbuvir/ velpatasvir (SOF/ VEL) for HCV 
treatment in pregnancy.

Results

Table 1. Participant Demographics.

Figure 3. HCV viral response to SOF/VEL during pregnancy

Enrollment 
20-30 
weeksô 

gestation

V3: 4 
weeks; 
safety 
labs

V4: 8 
weeks, 
safety 
labs

V5: End 
of 

treatment

Delivery: in 
person or 

chart review

Sustained 
viral response 
(SVR)12 visit 
(post-partum)

12-week treatment course

Delivery Visit 1 (8w) Visit 2 (6m) Visit 3 (12m)

HCV viral load and adverse events

HCV viral load, adverse events, physical exam, growth and neurodevelopmental assessment

Figure 1. STORC Study Design

32 patients screened

26 enrolled*  

Screen Fails (n=5)

1 declined to participate

1 clinically significant drug use

2 incarceration

1 intrauterine transfusion due to 
alloimmunization of pregnancy24 delivered and 21 completed 

study medication

17 completed SVR assessment

17/17 (100%) achieved SVR 

24 infants enrolled

18 infants iV1 (8 weeks)

6 infants iV2 (6 months)

1 infant iV3 (12 months)

100% of infants tested are 
HCV RNA undetectable 

(N=16)
1 infant did not get blood sampling, 1 had 

an insufficient sample 

Figure 2. Maternal Participant Flow

Figure 4. Infant Participant Flow

Characteristics
Number (%) or 
Median (range)

Age 30.5 (18, 40)

Race             White 21 (81%)

Black 1 (4%)

Pacific Islander 1 (4%)

Native American 1 (4%)

Multiracial 2 (8%)

Hispanic Ethnicity 3 (12%)

Characteristics* Number (%)

Mode of HCV Acquisition by 
Self-Report

Drug Use 19 (73%)

Tattoo/Piercing 2 (8%)

Perinatal transmission 2 (8%)

Sex 1 (4%)

Genotype 1 16 (62%)

Genotype 2 6 (23%)

Genotype 3 4 (15%)

*2 participants declined to disclose the mode of HCV acquisition

15 participants had 
HCV RNAs assessed 
at delivery and all 
(100%) were 
undetectable. 

Acknowledgement
We thank our study participants without whose contribution this work would not be possible. 

We also thank our study team: Ingrid Macio, Jamie Haggerty, Tracy Zamborsky, Leslie Meyn, Danielle Litzinger, Rachel Gallagher, Grace Humiston, Stephanie 

Castro, Klaudia Szczech, Medi Usiro, Cheryl Dale, Sharon Lamping, and Melanie Paglione. 

We appreciate our independent safety review team: Dr. Brenna Hughes and Dr. Jessica Wen.

This study was supported by Gilead Sciences (CO-US-342-6185).

Delivery and Safety Outcomes
Among participants who have delivered (n=24), 3 (12.5%) had a preterm birth. Median 
gestational age for all births was 38+0 weeksΩ (range 33+5, 41+1). 
Detailed information on the preterm births:
1. 36+4 weeksΩ preterm premature rupture of membranes
2. 33+4 weeksΩ spontaneous preterm labor 
3. 36+2 weeksΩ preterm premature rupture of membranes 

There have been 177 adverse events reported (117 maternal and 60 infant).  22 were related 
to SOF/VEL (all maternal and <grade 3) including: nausea/vomiting (8), fatigue (5), headache 
(3), gastric reflux (2), numbness in fingers (1), arthralgias (1), insomnia (1), diarrhea (1).  

There have been 13 serious adverse events (SAEs) reported.  None were deemed related to 
SOF/ VEL.  4 maternal SAEs including: COVID (1), pre-eclampsia with severe features (1), 
opioid withdrawal (2). 7 infant SAEs including: transient tachypnea of newborn (1), 
hyperbilirubinemia (1), preterm birth (1), neonatal opioid withdrawal syndrome (1), hypoxia 
(1), hypoglycemia (1), chronic constipation (1), and Hirschsprung Disease (1). 

None of the participants have discontinued the study medication. *one enrollment pending
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I n c i d e n c e a n d a s s o c i a t i o n s o f H CV r e i n f e c t i o n i n t h e
e r a o f d i r e c t a c t i n g a n t i v i r a l s . T h e RECA RE s t u d y

1. INTRODUCTION

The introduction of highly effective direct

acting antivirals (DAAs) has dramatically

changed our practice against HCV infection

with high therapy uptake and high response

rates; one may argue for higher reinfection

rates. Reinfection rates especially in high-risk

populations could become a significant barrier

in the strategy of HCV elimination. We present

an update of the results - C Triantos, K

Zisimopoulos and E Avramopoulou from

University of Patras were additional

contributors in the study.

5. CONCLUSIONS

HCV reinfection rates after SVR were higher among younger
patients who continued high risk behaviors. Stronger
implementation of harm reduction programs and closer
surveillance should be combined in patients with
characteristics that may be related with higher risk of
reinfection or lost to follow up.

3. METHOD
We included patients with chronic hepatitis C

who had history of past or current illicit drug

use. All had been treated successfully with

DAAs between 2014-2021. SVR was defined

with serum HCV RNA no detectability 3-12

months after the end of treatment. All patients

were contacted at least one year after the end

of the treatment via phone call and were

invited to a follow up visit where serum HCV

RNA levels. liver function tests and transient

elastography (TE) were performed.

Socioeconomic status and drug use habits.

were also recorded. Detectable serum HCV

RNA after achieving SVR was defined as

reinfection. 199 patients were called twice; 85

of them did respond.
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2. AIM
To explore the HCV reinfection rate after

successful HCV therapy with DAAs in a cohort

of people who use drugs (PWUD) and define

factors associated with reinfection.

ÅWe identified 11 HCV reinfections during 452.2 PY of follow-
up, yielding a reinfection rate of 2.6/100 PY.

ÅWe found that the reinfection group included younger (43 5
vs52 9 years, p=0.001) patients, the majority (n=10, 91%) of
them under the age of 50. (Figure 1)

ÅPeople in the reinfection group had a longer total history of
intravenous drug use (23 7 vs 14 8 years, p=0.002) (Figure
2)

ÅReinfected patients reported more often active drug use in
the past 12 months (82%vs 23%, p<0.001), intravenous drug
use (64% vs 9%, p<0.001) and shared syringes/paraphernalia
(91%vs38%, p=0.002). (Figure 3)

Å Reinfection was also significantly associated with HIV co-
infection (40% vs 0%, p<0.001), cannabis consumption (82%
vs 44%, p=0.023), and with a concomitant history of having
been imprisoned (55%vs24%, p=0.037). (Figure 4)

Å HCV genotypes in reinfected patients were different
compared to baseline pretherapy ones.
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1. INTRODUCTION

The introduction of highly effective direct

acting antivirals (DAAs) has dramatically

changed our practice against HCV infection

with high therapy uptake and high response

rates; one may argue for higher reinfection

rates. Reinfection rates especially in high-risk

populations could become a significant barrier

in the strategy of HCV elimination. We present

an update of the results - C Triantos, K

Zisimopoulos and E Avramopoulou from

University of Patras were additional

contributors in the study.

5. CONCLUSIONS

HCV reinfection rates after SVR were higher among younger
patients who continued high risk behaviors. Stronger
implementation of harm reduction programs and closer
surveillance should be combined in patients with
characteristics that may be related with higher risk of
reinfection or lost to follow up.

3. METHOD
We included patients with chronic hepatitis C

who had history of past or current illicit drug

use. All had been treated successfully with

DAAs between 2014-2021. SVR was defined

with serum HCV RNA no detectability 3-12

months after the end of treatment. All patients

were contacted at least one year after the end

of the treatment via phone call and were

invited to a follow up visit where serum HCV

RNA levels. liver function tests and transient

elastography (TE) were performed.

Socioeconomic status and drug use habits.

were also recorded. Detectable serum HCV

RNA after achieving SVR was defined as

reinfection. 199 patients were called twice; 85

of them did respond.
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To explore the HCV reinfection rate after

successful HCV therapy with DAAs in a cohort

of people who use drugs (PWUD) and define

factors associated with reinfection.

ÅWe identified 11 HCV reinfections during 452.2 PY of follow-
up, yielding a reinfection rate of 2.6/100 PY.

ÅWe found that the reinfection group included younger (43 5
vs52 9 years, p=0.001) patients, the majority (n=10, 91%) of
them under the age of 50. (Figure 1)

ÅPeople in the reinfection group had a longer total history of
intravenous drug use (23 7 vs 14 8 years, p=0.002) (Figure
2)

ÅReinfected patients reported more often active drug use in
the past 12 months (82%vs 23%, p<0.001), intravenous drug
use (64% vs 9%, p<0.001) and shared syringes/paraphernalia
(91%vs38%, p=0.002). (Figure 3)

Å Reinfection was also significantly associated with HIV co-
infection (40% vs 0%, p<0.001), cannabis consumption (82%
vs 44%, p=0.023), and with a concomitant history of having
been imprisoned (55%vs24%, p=0.037). (Figure 4)

Å HCV genotypes in reinfected patients were different
compared to baseline pretherapy ones.
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2. AIM
To explore the HCV reinfection rate after

successful HCV therapy with DAAs in a cohort

of people who use drugs (PWUD) and define

factors associated with reinfection.

ÅWe identified 11 HCV reinfections during 452.2 PY of follow-
up, yielding a reinfection rate of 2.6/100 PY.

ÅWe found that the reinfection group included younger (43 5
vs52 9 years, p=0.001) patients, the majority (n=10, 91%) of
them under the age of 50. (Figure 1)

ÅPeople in the reinfection group had a longer total history of
intravenous drug use (23 7 vs 14 8 years, p=0.002) (Figure
2)

ÅReinfected patients reported more often active drug use in
the past 12 months (82%vs 23%, p<0.001), intravenous drug
use (64% vs 9%, p<0.001) and shared syringes/paraphernalia
(91%vs38%, p=0.002). (Figure 3)

Å Reinfection was also significantly associated with HIV co-
infection (40% vs 0%, p<0.001), cannabis consumption (82%
vs 44%, p=0.023), and with a concomitant history of having
been imprisoned (55%vs24%, p=0.037). (Figure 4)

Å HCV genotypes in reinfected patients were different
compared to baseline pretherapy ones.
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ÅPeople in the reinfection group had a longer total history of
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The introduction of highly effective direct

acting antivirals (DAAs) has dramatically

changed our practice against HCV infection

with high therapy uptake and high response

rates; one may argue for higher reinfection

rates. Reinfection rates especially in high-risk

populations could become a significant barrier

in the strategy of HCV elimination. We present

an update of the results - C Triantos, K

Zisimopoulos and E Avramopoulou from

University of Patras were additional

contributors in the study.

5. CONCLUSIONS

HCV reinfection rates after SVR were higher among younger
patients who continued high risk behaviors. Stronger
implementation of harm reduction programs and closer
surveillance should be combined in patients with
characteristics that may be related with higher risk of
reinfection or lost to follow up.

3. METHOD
We included patients with chronic hepatitis C

who had history of past or current illicit drug

use. All had been treated successfully with

DAAs between 2014-2021. SVR was defined

with serum HCV RNA no detectability 3-12

months after the end of treatment. All patients

were contacted at least one year after the end

of the treatment via phone call and were

invited to a follow up visit where serum HCV

RNA levels. liver function tests and transient

elastography (TE) were performed.

Socioeconomic status and drug use habits.

were also recorded. Detectable serum HCV

RNA after achieving SVR was defined as

reinfection. 199 patients were called twice; 85

of them did respond.
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2. AIM
To explore the HCV reinfection rate after

successful HCV therapy with DAAs in a cohort

of people who use drugs (PWUD) and define

factors associated with reinfection.

ÅWe identified 11 HCV reinfections during 452.2 PY of follow-
up, yielding a reinfection rate of 2.6/100 PY.

ÅWe found that the reinfection group included younger (43 5
vs52 9 years, p=0.001) patients, the majority (n=10, 91%) of
them under the age of 50. (Figure 1)

ÅPeople in the reinfection group had a longer total history of
intravenous drug use (23 7 vs 14 8 years, p=0.002) (Figure
2)

ÅReinfected patients reported more often active drug use in
the past 12 months (82%vs 23%, p<0.001), intravenous drug
use (64% vs 9%, p<0.001) and shared syringes/paraphernalia
(91%vs38%, p=0.002). (Figure 3)

Å Reinfection was also significantly associated with HIV co-
infection (40% vs 0%, p<0.001), cannabis consumption (82%
vs 44%, p=0.023), and with a concomitant history of having
been imprisoned (55%vs24%, p=0.037). (Figure 4)

Å HCV genotypes in reinfected patients were different
compared to baseline pretherapy ones.

Patient characteristics (n=163)

Age (years)
[Median valueҕSD]

52.2 ҕ8.8 (34-80)

Men (%) 131 (80.4%)

Advanced fibrosis- cirrhosis 35 (22%)

Ethnicity
Greek 149 (91%)

Other 14 (9%)

Level of 
education

Basic Level 68 (41.7%)

High Level 95 (58.3%)

Employment
status

Unemployed 93 (57.1%)

Employed 61 (37.2%)

Retired 9 (5.7%)

Marital status

Single 90 (55.2%)

Married 54 (33.1%)

Divorced 19 (11.7%)

Incarceration 
history

Yes 41 (25.2%)

No 122 (74.8%)

Homeless in the
past

Yes 12 (7.4%)

No 151 (92.6%)

Alcohol use

No 116 (71.1%)

Social Use 24 (14.7%)

Abuse 23 (14.1%)

Smoking
Yes 138 (84.7%)

No 25 (15.3%)

Yearsof drug use 14.2 ҕ8.1 (1-38)

Substitution program 105 (64.4%)

Drug use within last year 41 (25.2%)

IVdrug use within last year 18 (11%)

HIV co-infection 4 (2.5%)

HBVco-infection 13 (8%)

Cannabis users 72 (44.2%)

Figure 2: Correlation of reinfection with chronic IV drug use
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Figure 3: Percentage of reinfection in association with high-risk behaviors.

Figure 4: Percentage of reinfection in association with patientsô history.
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REINFECTION NO REINFECTION

Table 3. Multivariate analysis

P-value

Age 0.010

Total history of intravenous drug use 0.021

History of incarceration 0.023

Drug use within last 12 months 0.054

HIV coinfection 0.001
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Aim: To clarify the risk factors for long-term prognosis according to liver-related and non-liver related death

Methods: Prospectivestudy included 3,238 HCVpatients who started DAAtreatment between September2014
andJune2021andachievedSVRin Japanesehospitals.
Factorsassociatedwith liver-related and non-liver related death after SVRwere examinedby Coxproportional
hazardanalysis. Liver-relateddeathwasdefinedasdeathfrom HCC,liver failureandvarixrupture

Conclusion:Approximately 80% of deaths in SVR patients were non-liver-related cause, and older age, male sex 

and lower albumin level at SVR were significantly associated with non-liver-related death. In patients with a history 

of HCC, the risk of liver-related death persists over the long term after SVR.
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In follow up at 2 years: Adecreasein MELDNaoccurredin 409(35.5%)
a final MELDscoreof <10wasachievedin 31.7%.



MadhumitaPremkumar*, RadhaK. Dhiman, AjayK. Duseja, AnchalSandhu, ArkaDe, SunilTaneja, EktaGupta, ManojKumar, GagandeepSinghGrover, Pankaj
Gupta, SahajRathi, NipunVerma, SreedharaB Chaluvashetty, HarishBhujade, NaveenKalra, JasvinderNain, VisheshKumar, PrernaSharma, SurenderSingh



Årebleed in 45 (3.9%) during a follow-up period of 52 months (interquartile

range,18-68.5 months).

ÅTreatmentfailure (OR1.8, 95%CI:1.3-4.9, P=0.002) andpresenceof HE(OR4.4,

95%CI:1.3-5.6, P=0.044) wereassociatedwith progressionof PHT.

ÅOf 145patientswho died,and6 underwentliver transplantation.

Progression of PHT was 

noted in 158 patients (13.7%)
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58: LOW ANTIVIRAL TREATMENT RATE FOR PATIENTS WITH 
HEPATITIS C (HCV)-RELATED HEPATOCELLULAR CARCINOMA 
(HCC)ςA REAL-WORLD NATIONWIDE U.S. STUDY
ÅPrimary objective, is to determine the

proportion of patients with HCV-related
HCCwho receivedDAA after 2014 and
factors associated with treatment
receipt. Secondary outcome: DAA
treatment impacton the overallsurvival.

ÅMethods:

Thisretrospectivestudy, patientswith HCV-
related HCCfrom 2015-2021. Adults with
HCV-related HCCand at least 6 months of
insurancecoverage,but without prior liver
transplant,hepatitisB,D or HIVco-infection
were included.

ÅResults: 3,922patientswith HCV-related HCC- 922(23.5%) receivedDAA.

ÅTreatmentrateswere higherfor patientswith cirrhosis(both compensated
and decompensated),those who receivedcare from gastroenterology(GI)
or infectiousdisease(ID)with or without oncologyspecialists. Comparedto
untreated patients, the DAA-treated group was alsoyounger (65.2ҕ7.5 vs.
66.4ҕ7.5 years,P<0.001).

Å In multivariable logistic regression,younger age (aHR0.98, 95%CI: 0.97-
0.99, P<0.001), being seen by a GI/ID physician (aHR3.06, 95%CI: 2.13-
4.51, P<0.001), havingcirrhosis(compensated: aHR1.60, 95%CI1.18-2.21;
P=0.003; decompensated: aHR 1.45, 95%CI 1.07-1.98, P=0.02) were
associatedwith higher odds of receivingDAA treatment, but not sex or
race/ethnicity.

ÅDAAtreated patients had significantlyhigher 5-year survivalcomparedto
untreated patients (47.2% vs. 35.2%, P<0.001). Followingadjustment for
age, sex, race/ethnicity, Charlson Comorbidity Index, HCC treatment,
receiving DAA treatment remained significantly associatedwith lower
mortality (aHR:0.61, 95%CI: 0.53-0.69, P<0.001).

Leslie YeemanKam, Yee Hui Yeo, FanpuJi, Linda Henry, Ramsey Cheung



58: LOW ANTIVIRAL TREATMENT RATE FOR PATIENTS WITH 
HEPATITIS C (HCV)-RELATED HEPATOCELLULAR CARCINOMA 
(HCC)ςA REAL-WORLD NATIONWIDE U.S. STUDY



58: LOW ANTIVIRAL TREATMENT RATE FOR PATIENTS WITH 
HEPATITIS C (HCV)-RELATED HEPATOCELLULAR CARCINOMA 
(HCC)ςA REAL-WORLD NATIONWIDE U.S. STUDY

Conclusion: Although those who receivedDAAtreatment had a significantly better 5-year

survival,DAAtreatment remainsunderutilizedevenin the sickestof patients with HCVwho

are insured as less than one in four patients were treated. SeeingGI/ID specialist was

associatedwith 3 times higher odds of receivingDAAtherapy in patients with HCV-related

HCC,highlightingthe needsfor a multidisciplinaryapproachto carefor this population.



1801-A: AN ARTIFICIALINTELLIGENCEMODELFORPREDICTION
OFHEPATOCELLULARCARCINOMADEVELOPMENTAFTERORAL
ANTIVIRALTHERAPYIN PATIENTSWITHCHRONICHEPATITISC

Methods:
A total of 3,489HCVpatients who treated with DAAs
and had achievedSVRfrom ten hospitals in South
Korea. HCCrisk prediction models were developed
using machine learning including Decisiontree and
GradientBoosting.

Results:
Age, platelet, AST, ALT, bilirubin, and albumin.
Predictionmodelsusingtheseparametersat baseline
and 1 year after treatment was showed good
predictiveabilities(AUROCvaluesof 0.83 to 0.86).



1839-A: INCREASEDRISKOFHEPATOCELLULARCARCINOMAIN PATIENTS
WITH CONCURRENTHEPATITISC VIRUSINFECTIONAND METABOLIC
DYSFUNCTION-ASSOCIATEDFATTYLIVERDISEASEAFTERACHIEVING
SUSTAINEDVIROLOGICRESPONSEWITHDIRECT-ACTINGANTIVIRALS

Methods: retrospectively analyzeda prospective
cohort assessingthe risk of HCCin patients with
HCV after achieving SVR12 with DAAs at eight
academiccentersin Taiwan. MAFLDwasdefinedas
the presenceof hepaticsteatosiswith a controlled
attenuationparameter(CAP)of 248dB/m or more,
in combinationwith type 2 diabetesmellitus(DM),
overweightor obesity,or lean/normalweight

Results: 2018 patients - median of post-
SVR12 follow-up of 4.5 years,164 (8.1%) of them
developedHCC.
Among patients with concurrent MAFLD, those
with type 2 DM had a significantly higher
cumulativeincidencerate of HCCthan those with
overweightor obesity,or lean/normalweight (Log-
ranktest, p = 0.005).

Multivariate: age > 50 years (HR: 5.26 [95% CI: 2.80-9.88], p < 0.001),
male(HR: 2.38 [95%CI: 1.71-3.32], p < 0.001), cirrhosis(HR: 4.98 (95%CI:
3.33-7.45, p < 0.001), ALBIgrade(HR: 1.89 [95%CI: 1.23-2.92], p < 0.001),
andMAFLD(HR: 1.96 (95%CI: 1.39-2.76, p < 0.001) were associatedwith
HCCin patientsachievingSVR12 with DAAs.



1804-A: HCCPREDICTIONMODELSEFFECTIVELYASSESSTHERISKOF
HCC IN CHRONICHEPATITISC PATIENTSWITHOUTADVANCED
FIBROSISAFTERORALANTIVIRALTHERAPY: AMULTICENTERSTUDY

Methods:
1,839 chronic hepatitis C patients without advanced
chronic liver diseasefrom 10 tertiary hospitalswho were
treated with DAA.
Advancedfibrosis: LSM>10 kPa,FIB-4 >3.25, or APRI>1.5 at
baseline.

Results:
Median follow-up of 2.8 years- 1.5% patients developed
HCCat a medianof 2.77years.
Patientswho developedHCCduring follow-up: older, lower
platelet count and albumin level before antiviral
treatment, higher FIB-4 score (P<0.001). Comorbidities
(diabetes,hypertension)morecommon(P<0.05).
In multivariate analysis, old age, platelet count, albumin
level,and sodium levelbefore treatment were significantly
associatedwith the occurrenceof HCC(all P<0.05).

HCCprediction modelsaMAPandmPAGE-B
Incidenceof HCCrangedfrom 1.5%to 7.4%at 3-yearsand from 3.8%
to 24.2%at 5-yearsat SVRin high-risk patients.
HCCrarely occurredduring the first 5-yearsof follow-up in low and
intermediate-risk patientsdefinedby HCCriskscores.



Identifying the population at risk of HCC in non-ACLD chronic hepatitis C 
patients cured by direct-acting agents: A strategic approach

Yen-Chun Liu1,2, Ya-Ting Cheng1,2, Yi-Cheng Chen1,2, Yi-Chung Hsieh1,2, Wen-Juei Jeng1,2, Chun-Yen Lin1,2, Rong-Nan 

Chien1,2, Dar-In Tai1,2, I-Shyan Sheen1,2

1.College of Medicine, Chang Gung University,Taiwan 2. Department of Gastroenterology and Hepatology, Chang Gung Memorial Hospital, Linkou branch, Taiwan

Å CHC patients achieved SVR by direct-acting antiviral agents 
(DAA) without HCC history before starting DAA in Chang Gung 

Memorial Hospital, Linkou branch, were enrolled (Figure 1).

Å Cox regression analysis was performed to assess the 
occurrence of HCC, and predictive scores were derived based 

on adjusted hazard ratios. 
Å The cumulative incidences of de-novo HCC were calculated 

using the Kaplan-Meier method. 

Å Hepatocellular carcinoma (HCC) surveillance is recommended 
for chronic hepatitis C (CHC) patients with advanced fibrosis (F3) 
or cirrhosis (F4) after viral eradication. 

Å However, the risk of HCC still exists in CHC patients without 
advanced fibrosis or cirrhosis. 

Å The study aimed to identify the risk factors for HCC in patients 
with pretherapy FIB-4 scores <3.25 and develop a predictive 

model to stratify the population that would benefit from HCC 

surveillance.

All authors have no conflict of financial interests to disclose.  Prof. Wen-Juei Jeng, E-mail: Rachel.jeng@gmail.com

Å A simple scoring system-FIBS score, utilizing the FIB-4 cut-off of 2.5 and gender can 
identify 10% of non-ACLD CHC patients with the FIBS score of 2, who are at higher 
HCC risk. These patient should be considered for inclusion in an HCC surveillance 
program. 

INTRODUCTION RESULTS

DISCLOSURES CONTACT INFORMATION

AIM

MATERIAL & METHODS

Å Among 2825 enrolled patients with median follow-up duration of 42 (IQR: 30-51) months, 
the mean age was 62 years old, 43% patients were male, 60% were HCV genotype 1 

and 1902 patients (67%) had FIB-4<3.25. 

Å In 1902 CHC patients with FIB-4 <3.25, multivariate cox regression showed male
[adjusted hazard ratio (aHR): 4.11 (1.76-9.59), P<0.01], and FIB-4 Ó2.5 [aHR:4.30 (1.96-

9.44), p<0.01] were predictors for HCC occurrence (Table 1), while AFP Ó10 ng/mL 
[aHR:2.66 (0.97-7.25), p=0.06] failed to achieved statistical significane.

Å We derived a predictive model- FIBS score for HCC occurrence in patients with FIB-4 

<3.25: 1 x (male:1, female:0) + 1 x (FIB-4 Ó2.5:1, FIB-4 <2.5:0), which ranged from 0-2 
(Table 2). 

Å About 10% of FIB-4 <3.25 patients have FIBS score of 2.
Å The 6-year cumulative HCC incidences for score 0, 1 and 2 were 0.4%, 3.1% and 11.7% 

(annual incidences: 0.11%, 0.45% and 2.40% person-year), log-rank p<0.01 (Figure 2).

Å The sensitivity, specificity, PPV and NPV for HCC are the higher in patients with FIBS 
score of 2 than those with FIBS score <2 (Table 2). 

Table 1: Cox regression for HCC occurrence in DAA-treated 
CHC

Table 2: Accuracy of the FIBS score for HCC prediction

Figure 1: Patient recruitment flowchart 

Figure 2: Cumulative HCC incidences stratifying by FIBS score

11.7%

0.11%

0.45%



Epidemiology of Hepatitis E Virus in Patients With Chronic Liver Disease Across South America

Pisano MB1, Fantilli AC1, Spencer Goble2, Balderramo DC3, Prieto JE4, Arrese M5, Carrera E6, D²az Ferrer J7, Mattos AZ8, Boonstra A9, Debes JD,2,9,10, R® VE1

Introduction Results

Conclusion

Methods

ÅEnterically transmitted, zoonotic infection 

ÅCause of acute hepatitis

ÅFrequently asymptomatic

ÅHigh mortality in pregnant women 

ÅCan worsen pre-existing liver disease

ÅEpidemiology is understudied in Latin America

The presence of IgG anti-HEV was 

evaluated for in 716 serum samples

1 Instituto de Virolog²a ñDr. Vanella , Facultad de Ciencias M®dicas, Universidad Nacional de C·rdoba, Argentina, 2 Hennepin Healthcare, Minneapolis, Minnesota, 3 Hospital Privado Universitario de 

C·rdoba, C·rdoba, Argentina, 4 Centro de enfermedades hep§ticas y digestivas (CEHYD), Bogot§, Colombia, 5 Facultad de Medicina, Pontificia Universidad Cat·lica de Chile, 6 Universidad San 

Francisco de Quito, Ecuador, 7 Universidad de San Martin de Porres, Facultad de Medicina Humana, Lima, Per¼, 8 Federal University of Health Sciences of Porto Alegre, Porto Alegre, Brazil, 9 

Erasmus MC, University Medical Center, Rotterdam, The Netherlands, 10 University of Minnesota, Minneapolis, MN, USA 

ÅHigh prevalence of HEV seropositivity found in patients with chronic liver disease across South America

ÅPrevalence was particularly high in Chile and in patients with cirrhosis and HCC

ÅFurther study are needed to address the differences in epidemiology and the potential clinical implications

ÅMean age 62.9 years (range 

18-91)

Å56.4% male, 43.6% female

ÅCombined IgG anti-HEV 

prevalence of 16.1% (115/716) 
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Figure 1. Prevalence calculated for each country and 

stratified by etiology of chronic liver disease

Figure 2. Prevalence of anti-HEV IgG in each evaluated country. Prevalence for each country is further stratified by 

etiolog  of subjects  li er disease 

Etiology Proportion (%)

Cirrhosis (n=387) 20.1

HCC (n=170) 19.4

NAFLD (n=119) 1.7

HBV (n=26) 3.8

HCV (n=14) 7.1

Table 1. Etiologies of liver 

disease for the combined 

cohort



Recent Increase in Hepatitis Cases (Acute Hepatitis of Unknown Origin in Children/Hepatitis A/Other Food Borne Hepatitis) 

Worldwide: A Possible COVID19 Linkage
Dr. Arvind Tomar1 and Nishul Rani2
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CONCLUSIONSBACKGROUND

HYPOTHESIS

REFERENCES

The possible linkage between COVID19 pandemic and 

emergence of frequent hepatitis A and acute hepatitis of 

unidentified etiology in children seems to  increase enteric 

viral infections in the wake of overuse and reliance on 

alcohol-based hand sanitizers which are considered less 

effective against non-enveloped viruses. 

Patel et. al, Journal of Clinical Medicine, 2023

World Health Organization (23 April 2022). Disease Outbreak News; 

Multi-Country ï Acute, severe hepatitis of unknown origin in children. 

https://www.who.int/emergencies/disease-outbreak-news/item/2022-

DON376AASLD- The Liver Meeting, Nov 10-14, 2023, Boston, MA, USA

SARS CoV2 infection is realized as an airborne infection, the 

unwarranted emphasis on alcohol-based sanitizers should 

now be guarded. 

Virus 

Category

Examples Resistance to 

disinfectant

Enveloped 

virus

Herpes Simplex virus, 

Human 

Immunodeficiency 

virus (HIV), Influenza, 

Coronavirus

Low

Non-

enveloped 

virus

Adenovirus, 

Poliovirus, Norovirus, 

Parvovirus, 

Enterovirus

Medium to high

PERSPECTIVE

Á The emergence of novel SARS CoV2 virus led COVID-19 illness, a 

global pandemic as declared by World Health Organization (WHO) in 

early 2020, is accompanied by repeated and exuberant use of soap and 

alcohol-based sanitizers worldwide for cleaning the hands to curtail the 

virus transmission.

Á Alcohol-based sanitizing agents considered as potent virucidal agents 

against enveloped viruses, whereas non-enveloped viruses exhibited 

medium to high level of resistivity against these disinfectants. 

Á Human innate cutaneous defense system i.e., RNases, an important barrier 

to prevent the entry of exogenous RNAs, may be compromised with these 

sanitizers and still be transmitting resilient non-enveloped enteric viruses 

such as adeno, hepatitis A virus and norovirus into the body. 

Á The childrens are more prone for getting enteric viral infections because 

of typical playing/feeding habit and subsequent overreliance on alcohol-

based sanitizers for cleaning the hands.
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virus

Herpes Simplex virus, 

Human 

Immunodeficiency 

virus (HIV), Influenza, 

Coronavirus

Low

Non-

enveloped 

virus

Adenovirus, 

Poliovirus, Norovirus, 

Parvovirus, 

Enterovirus

Medium to high

PERSPECTIVE

Á The emergence of novel SARS CoV2 virus led COVID-19 illness, a 

global pandemic as declared by World Health Organization (WHO) in 

early 2020, is accompanied by repeated and exuberant use of soap and 

alcohol-based sanitizers worldwide for cleaning the hands to curtail the 

virus transmission.

Á Alcohol-based sanitizing agents considered as potent virucidal agents 

against enveloped viruses, whereas non-enveloped viruses exhibited 

medium to high level of resistivity against these disinfectants. 

Á Human innate cutaneous defense system i.e., RNases, an important barrier 

to prevent the entry of exogenous RNAs, may be compromised with these 

sanitizers and still be transmitting resilient non-enveloped enteric viruses 

such as adeno, hepatitis A virus and norovirus into the body. 

Á The childrens are more prone for getting enteric viral infections because 

of typical playing/feeding habit and subsequent overreliance on alcohol-

based sanitizers for cleaning the hands.


