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Hepatitis C Virus

74%

15%

7% 4%
Prevalence in US population

Genotype 1
Genotype 2
Genotype 3
Genotypes 4-6

Alter MJ et al. N Engl J Med 1999; 341:556-62

• RNA virus
• 6 major genotypes (1-6), most 

with subtypes

• Genotype 1 is most common



Hepatitis C: Progression of Disease
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HCV IS NOT JUST A LIVER DISEASE
Common symptoms:
Fatigue 
Impaired cognitive function (brain fog)
Migratory arthralgia or myalgia
Depression

Extrahepatic manifestations:
Renal Disease
Peripheral Neuropathy
Dermatologic Manifestations
Diabetes
Lymphomas



HCV is 
transmitted 
through 
blood



HCV Deaths and Deaths from Other Nationally 
Notifiable Infectious Diseases,* 2003- 2013

* TB, HIV, Hepatitis B and 57 other infectious conditions reported to CDC

Holmberg S, et al.  “Continued Rising Mortality from Hepatitis C Virus in the United States, 2003-2013”
Presented at ID Week 2015, October 10, 2015, San Diego, CA



Source: CDC, National Notifiable Diseases Surveillance System.

2019 VIRAL HEPAT IT IS
SURVEILLANCE REPORT

Figure 3.4. Rates of reported acute hepatitis C virus infection, by age
group
— United States, 2004–2019



WHO SHOULD BE SCREENED FOR 
HCV?



https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/hepatitis-c-screening1



No indications to withhold HCV therapy based on 
active alcohol or substance use

Alcohol and On-going Substance Use

HCVguidelines.org
Accessed January 25, 2022



Cure
Defined as sustained virologic response (SVR)

Improvements in liver function
Improvements in fibrosis, reversal of cirrhosis?
Prevent decompensation

Improvements in extrahepatic manifestations of HCV
Prevent deaths due to liver disease complications
Prevent liver cancer
Reduce rates of liver cancer recurrence

Goals of HCV Therapy



The Evolution of Highly Effective Treatment
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Direct Acting Antivirals
Oral
Short durations
Minimal side effects
Minimal laboratory 
abnormalities
High cure rates

Differences in HCV Therapy

Interferon Based
Injectable
Long duration of 
treatment
High side effect profile
Multiple laboratory 
abnormalities
Low cure rates



Direct Acting Antivirals (DAAs) Work on the Hepatitis 
C Virus 

HCV meds that 
end in “previr”

HCV meds that 
end in “asvir”

HCV meds that end in 
“buvir”



HCV Direct Acting Antivirals (DAAs):
Name shows where the drug is working on the virus

Target NS3/4A: 
Protease 
Inhibitors
(-previr)

NS5A: Replication 
Complex Inhibitors
(-asvir)

NS5B: Polymerase 
Inhibitors
(-buvir)

Grazoprevir
Glecaprevir
Voxilaprevir

Boceprevir
Telaprevir
Simeprevir

Paritaprevir*

Ledipasvir
Elbasvir
Velpatasvir
Pibrentasvir

Ombitasvir*
Daclatasvir*

Nucleotide: Sofosbuvir

Non-nucleoside:
Dasabuvir*

Pulled from market

*no longer available in US



HCV Direct Acting Antivirals (DAAs) 
Generic Name

Brand Name

Glecaprevir/Pibrentasvir Mavyret®

Sofosbuvir/ Velpatasvir Epclusa®
agEpclusa®

Ledipasvir/Sofosbuvir Harvoni®
agHarvoni®

Elbasvir/ Grazoprevir Zepatier®

Sofosbuvir/ Velpatasvir/Voxilaprevir Vosevi®

Other Therapies

Ribavirin Ribasphere®, RibaPak®, Copegus®, 
Rebetol® 

Pangenotypic- most 
commonly used

HCV therapies which act on all HCV genotypes are considered “pan-genotypic”

Limited use; effective 
against HCV 
genotypes 1 and 4 
only



FDA warning issued 2016 following 24 reported cases of HBV 
reactivation in patients treated with HCV DAAs

2 deaths
1 liver transplant

Mechanism of reactivation unclear
HCV DAAs do not have immunosuppressive effects

Current recommendations are to “evaluate patients for 
potential coinfection of HCV and HBV”

All patients should be tested for anti-HBc, HBsAg, anti-HBs
Patients with reactive HBsAg require further evaluation prior to HCV 
treatment

Box Warning on All HCV DAAs: HBV Reactivation Risk



Combination of
Glecaprevir an NS3/4A protease 
inhibitor
Pibrentasvir an NS5A inhibitor

Dosage and administration: 3 
tablets once daily with food

Indicated for 8 weeks for HCV 
genotypes 1, 2, 3, 4, 5, or 6 

Glecaprevir/Pibrentasvir



Patients without cirrhosis
Patients with Child’s class A cirrhosis 
(compensated cirrhosis)
Do not use in patients with Child’s Class B  or 
Child’s Class C cirrhosis (decompensated cirrhosis)
Patients with renal insufficiency including patients 
on dialysis

Approved for use in children 3 yo and older

Who Can Be Treated with Glecaprevir/Pibrentasvir?



Fixed-dose combination of 
sofosbuvir (NS5B inhibitor) 
and velpatasvir (NS5A 
inhibitor)
Approved for chronic HCV 
genotypes 1, 2, 3, 4, 5, or 6 
for 12 weeks 
Administration

1 tablet once daily with or 
without food
Requires acidic environment 
for absorption

Sofosbuvir/Velpatasvir

Epclusa [package insert].  Foster City, CA: Gilead Sciences, Inc.; 2016.



Patients without cirrhosis
Patients with cirrhosis, including Child’s class A, B 
or C cirrhosis 

Patients with renal insufficiency including patients 
on dialysis

Approved for use in pediatric patients 3 years old 
and older 

Who Can Be Treated with SOF/VEL?



Combination of 
NS5B polymerase inhibitor 
(Sofosbuvir); 
NS5A inhibitor (Velpatasvir);
NS3/4A protease inhibitor 
(Voxilaprevir)

Administration
One tablet once daily with 
food

Indicated for patients who 
previously failed DAA 
therapy, genotypes 1-6

Sofosbuvir/Velpatasvir/Voxilaprevir

Vosevi [package insert].  Foster City, CA: Gilead Sciences, Inc.; 2017.



Patients without cirrhosis
Patients with Child’s class A cirrhosis 
(compensated cirrhosis)
Patients with renal insufficiency including 
hemodialysis

Not recommended in patients with Child’s Class B 
or C cirrhosis

Who Can Be Treated with SOF/VEL/VOX?



Still utilized in combination with other HCV therapies 
in more difficult to treat patient populations and/or 
when specific resistance concerns exist
Well-known to cause toxicity profile

Hemolytic anemia
§ Occurs within 1-2 weeks and peaks after 4-6 weeks
§ Can see increase in indirect bilirubin

Teratogenic
§ Pregnancy category X

Ribavirin



General Approach to HCV 
Treatment

Does the patient have cirrhosis? No Treat using the 
simplified algorithm



Sim
pli

fie
d H

CV
 Tre

atm
en

t A
lgo

rith
m,

 an
y G

en
oty

pe
 

Ve
rsio

n:  
3/1

7/2
020

 

(M
avy

ret
) 

 G/
P 

x 8
 wk

s  

(Ep
clu

sa)
 

SO
F/V

EL 
 x 1

2 w
ks 

 

Ch
eck

 fo
r d

rug
‐dr

ug 
int

era
cƟo

ns:
   

he
p‐d

rug
int

era
cƟo

ns.
org

 
Ch

eck
 cu

rre
nt 

me
dic

aƟ
on

s a
nd

 an
y o

ver
‐th

e c
ou

nte
r p

rod
uct

s 
Av

oid
 he

rba
ls/s

up
ple

me
nts

 du
rin

g H
CV

 tre
atm

en
t 

Co
un

sel
 on

 av
oid

ing
 pr

eg
na

ncy
  

Co
un

sel
 on

 m
ed

ica
Ɵo

n  
ad

her
enc

e a
nd

 fo
llo

w u
p 

wit
h p

aƟ
ent

 as
 cli

nic
all

y 
ind

ica
ted

   

Co
un

sel
 on

 av
oid

ing
 ac

id 
sup

pre
ssi

ve 
the

rap
y 

(es
pec

iall
y im

po
rta

nt 
     

     
     

  
for

 Ep
clu

sa)
 

 

Re
pe

at 
HC

V R
NA

 an
d L

FTs
 ≥ 1

2 w
ks 

 
aŌ

er 
en

d o
f tr

eat
me

nt 
 

If L
FTs

 re
ma

in e
lev

ate
d a

Ōe
r SV

R, 
 

inv
esƟ

ga
te 

for
 ot

her
 ca

use
s o

f liv
er 

dis
eas

e 

Sta
rt H

CV
 Tre

atm
en

t  

Wi
thi

n 6
 m

on
ths

: 
1. C

BC
 

2. H
ep

ati
c p

ane
l (a

lbu
mi

n, A
ST,

 AL
T,  

     
     

     
     

     
  

     
tot

al &
 dir

ect
 bil

iru
bin

) 
3. C

he
m7

  
4. P

T/I
NR

 
Do

cum
en

tat
ion

 of
: 

1. H
CV

 RN
A a

nd
 ge

no
typ

e 
2. H

IV 
Ab

  
3. H

BsA
g, a

nti
‐HB

c (I
gG

 or
 to

tal
),   

  
    a

nti
‐HB

s  
  Per

for
m 

Ba
sel

ine
 As

ses
sm

en
t  

YES
 

Do
es 

thi
s p

ati
en

t h
ave

:  
x P

rio
r H

CV
 tre

atm
en

t 
x C

irrh
osi

s (o
n im

agi
ng 

or 
lab

s) 
x E

SRD
 (G

FR 
≤ 3

0 m
l/m

in/
m2 ) 

x H
IV 

x H
BsA

g p
osi

tivi
ty 

x P
rio

r li
ver

 tra
nsp

lan
t  

x P
reg

nan
cy 

 
x H

ep
ato

cel
lula

r ca
rcin

om
a (k

no
wn

  
   o

r su
spe

cte
d) 

If t
her

e a
re 

an
y c

on
cer

ns 
reg

ard
ing

 us
ing

 th
is a

lgo
rith

m i
n a

 pa
rƟc

ula
r p

aƟ
ent

,  
ple

ase
 re

fer
 to

 ind
ivid

ua
l  g

eno
typ

e s
pec

ific
 de

cis
ion

 tre
es 

   



Hepatitis Case Report Form



Hepatitis Case Report Form: HAV and HBV Serologies

Hepatitis A and B serologies to assess need for vaccination and risk of hepatitis 
B reactivation



Hepatitis Case Report Form: Assessing Liver Disease 
Severity

Complete Blood Count: Thrombocytopenia (<150K) associated with cirrhosis; 
other changes consistent with cirrhosis include neutropenia 



Hepatitis Case Report Form: Assessing Liver Disease 
Severity

Identify changes consistent with cirrhosis- changes in hepatic synthetic function: 
elevated INR, low albumin, elevated direct bilirubin

Elevated AST and ALT are markers of inflammation, not of cirrhosis
A 2:1 ration of AST to ALT can be seen in cirrhosis



Presence or history of ascites or esophageal varices
Low platelet count (<150,000 mm3)
APRI > 1.0
FIB-4 > 3.25
Fibrosure > 0.72
Imaging with evidence of cirrhosis (nodular contour 
of liver or evidence of portal hypertension)
Transient elastography consistent with cirrhosis
Liver biopsy with F3 or F4 fibrosis

Findings of Cirrhosis



Hepatitis Case Report Form: Assessing Liver Disease 
Severity

Marreno JA, Kulik LM, Sirlin CB et al.  Diagnosis, staging, and management of hepatocellular carcinoma.  2018 Practice 
Guidance by the American Association for the Study of Liver Diseases.  Hepatology 2018;68:723-50.

AFP obtained for patients with known or suspected cirrhosis

In patients with cirrhosis, AFP and imaging (ultrasound) used for screening and q 6 month 
surveillance of hepatocellular carcinoma (HCC).  Surveillance is continued indefinitely due to 
estimated incidence of HCC at 2-8% per year in patients with advanced fibrosis/cirrhosis.



General Approach to HCV 
Treatment

Does the patient have cirrhosis? No

Yes

Treat using the 
simplified algorithm

Treat using the 
cirrhosis algorithm

Stage the level of 
cirrhosis

Should be treated by 
clinician with experience in 
managing decompensated 

cirrhosis

Compensated, 
Childs class A

Decompensated, 
Childs class B or C



Child-Pugh Classification of Cirrhosis 
for Drug Dosing

1 Point 2 Points 3 Points

Encephalopathy None Moderate Severe

Ascites Absent Mild-
Moderate

Severe/ 
Refractory

Bilirubin (mg/dL) < 2 2 - 3 > 3

Albumin (g/dL) > 3.5 2.8 - 3.5 < 2.8

INR
(PT Prolongation sec 
over control)

<1.7
(0-4)

1.7-2.3
4-6

>2.3
(>6)

Note: Child Pugh Score is calculated only for patients with cirrhosis



Child-Pugh Interpretation of Hepatic 
Function in a Patient with Cirrhosis

C-P Score (Class) Liver Function

5-6 (A) Compensated

7-9 (B) Decompensated

> 9 (C)





Sofosbuvir/velpatasvir plus ribavirin x 12 weeks
Use of ribavirin requires frequent monitoring for hemolytic 
anemia

Sofosbuvir/velpatasvir x 24 weeks

All protease inhibitor therapy is contraindicated in 
decompensated cirrhosis due to reports of serious 
liver injury

Treatment Options for Patients with Decompensated 
Cirrhosis



DAAs:
Overall very well tolerated
Most commonly reported side 
effects:
§ Headache
§ Fatigue
§ Nausea
§ Diarrhea (reported with 

voxilaprevir)

Side Effect Profile of DAAs

Prior treatments:
Interferon:
§ Flu-like symptoms: fever, 

headache, myalgia
§ Fatigue
§ Depression
§ Irritability
§ Insomnia
§ Nausea/ vomiting
§ Anorexia
§ Cognitive dysfunction

Ribavirin:
§ Rash
§ Nausea/vomiting 
§ Headache



Overall not common
Observed laboratory abnormalities:

Anemia with concomitant use of ribavirin 
§ Ribavirin causes hemolytic anemia

Potential laboratory abnormalities:
Improvement in liver disease can affect other medications: 
§ Hypoglycemia: Patients on diabetic medications may require closer 

follow up and reduction in diabetic medication
§ Changes in INR with warfarin 

Laboratory Abnormalities with DAAs



Rapid Viral Decline

• On-treatment 
HCV RNA testing 
no longer 
recommended

HCVguidelines.org
Accessed Oct. 18, 2022



Rapid Improvements in Inflammation





Avoid herbals
Verify potential drug interactions using Liverpool website

In patients with cirrhosis
Avoid NSAIDs
Acetaminophen preferred for short-term pain management at <2 grams per 
day

What About Medications in Patients with HCV?



Statins: interactions vary by statin and DAA
Safest option is to hold statin during HCV therapy

Acid suppressive therapy:
Velpatasvir requires acidity for absorption
Recommend minimizing acid suppressive therapy in all 
patients undergoing HCV therapy

Avoid amiodarone with sofosbuvir
Serious symptomatic bradycardia

Main Drug Interaction Concerns for DAAs



Carbamazepine
Oxcarbazepine
Phenytoin
Phenobarbital
Rifampin
Expected to ↓ concentrations 
DO NOT USE WITH HCV THERAPY!

Major Drug-Drug Interactions for all Direct Acting 
Antivirals



www.hep-druginteractions.org
Also available as an app: hepichart

http://www.hep-druginteractions.org


Studies in pregnancy currently enrolling

“Despite the lack of a recommendation, treatment can be considered during 
pregnancy on an individual basis after a patient-physician discussion about 
the potential risks and benefits”

Bottom line: Recommend birth control in all female patients of 
childbearing age/capacity

HCVguidelines.org
Accessed January 25, 2022

What About Medications in Patients with HCV?

Avoid ethinyl estradiol with 
glecaprevir/pibrentasvir



ECHO HCV guidelines- link provided in weekly email
Includes links to decision trees, flowsheets, resources, 
patient education material

AASLD/IDSA HCV Treatment Guidelines:
Available at: http://www.hcvguidelines.org

HCV Drug Interactions (University of Liverpool):
Available at: http://www.hep-druginteractions.org

Educational material, clinical calculators, HCV 
therapy summaries (University of Washington)

Available at: http://www.hepatitisc.uw.edu

Resources

http://www.hcvguidelines.org/
http://www.hep-druginteractions.org/
http://www.hepatitisc.uw.edu


End of Presentation

Questions?

Indian Country ECHO HCV

Northwest Portland Area

Indian Health Board
Indian Leadership for Indian Health


