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Outline

Objectives
• Objective 1: Discuss the differences between
Hepatitis A,B, C, D, and E.
A.
B.
C.
D.
E.
F.

Route of infection
Symptoms
Serology
Screening Guidelines (Hepatitis B and C)
Recommended Vaccines (Hepatitis A and B)
Available treatment (Hepatitis B)

Objectives
• Objective 2: Discuss HCV treatment
recommendations in the presence of HIV coinfection
A. Importance of providing HCV treatment in HIV
co-infected patients
B. AASLD/IDSA Treatment Guidelines for HIV/HCV
co-infected patients
C. Treatment considerations
D. Treatment specifics

Hepatitis A

*Enveloped RNA virus, worldwide distribution, fecal-oral transmission
*Not chronic but can see relapse at 2-6 months
*US prevalence decreased >90% since vaccine in 1995 (universal childhood
vaccination in 2006)
*Asymptomatic in 70% under age 6, icteric illness 70% adults
*HAV IgM positive by day 5-10, sensitivity and specificity >95% for acute infection
*Can check HAV IgG (or total Ab) to assess immunity prior to vaccination

Recommendations for Hepatitis A Vaccination (CDC)
Hepatitis A vaccination is recommended for all children at age 1 year, for
persons who are at increased risk for infection, for persons who are at
increased risk for complications from Hepatitis A, and for any person wishing
to obtain immunity.
The following groups are recommended to receive Hepatitis A vaccination:
All children at age 1 year (i.e., 12–23 months).
Children and adolescents ages 2–18 who live in states or communities where
routine Hepatitis A vaccination has been implemented because of high disease
incidence.
Persons traveling to or working in countries that have high or intermediate rates
of Hepatitis A.
Men who have sex with men.
Users of illegal injection and noninjection drugs.
Persons who have occupational risk for infection.
Persons who have chronic liver disease.
Persons who have clotting-factor disorders.
Household members and other close personal contacts of adopted children
newly arriving from countries with high or intermediate hepatitis A endemicity

Hepatitis E
• Also RNA virus, predominantly fecal oral, mostly acute, mostly self limited
in healthy hosts
• Can be fulminant with underlying liver dz, pregnancy
• Can be chronic, 2/2 transfusion, MTCT, other blood borne
• Consider in acute unexplained liver disease: IgM +/- PCR
• Consider in chronic hepatitis in severely immunocompromised if other
causes are r/o.
• Mostly solid organ transplant; no special HIV risk to date
• Serology limited, needs PCR
• Ribavirin, interferon may be treatment option
• No vaccine available in US

Hepatitis D

*Smallest virus known to infect humans
*Defective satellite RNA virus; requires HBV for replication/assembly
*Highest coinfection triple coinfection rates (HIV-HBV-HDV) in IVDA

*Consider coinfection in severe acute HBV (especially IVDA)
*Consider HDV superinfection in unexplained exacerbation or progressive CHB
*Screening = anti HDV-AB, confirmatory PCR (RNA)
*Treat HBV, only specific antiviral for HDV = PEG-IFNa
*Phase 2a study of Lonafarnib (Prenylation inhibitor) promising in chronic HDV

Hepatitis B

*DNA virus spread via sex, IVDA, MTCT, and other blood borne routes
*Acute infection ranges from asymptomatic (most) to fulminant (1%)
*High rates chronic infection if perinatal (90%), low if adult infection (5%)
*Chronic HBV infection = HBsAg positivity persisting for >6 months

Hepatitis B Screening Guidelines

HIV coinfection: Screen EVERYONE; if negative: vaccinate!

Hepatitis B Serologies
Hepatitis B e antigen (HBeAg):
A secreted product of the nucleocapsid
gene of HBV that is found in serum during
acute and chronic Hepatitis B. Its presence
indicates that the virus is replicating and the
infected person has high levels of HBV.
Hepatitis B e antibody (HBeAb or antiHBe):
Produced by the immune system
temporarily during acute HBV infection or
consistently during or after a burst in viral
replication. Spontaneous conversion from e
antigen to e antibody (a change known as
seroconversion) is a predictor of long-term
clearance of HBV in patients undergoing
antiviral therapy and indicates lower levels
of HBV.

Treatment Algorithm for HBV in HIV Coinfection

*Treatment of one disease = indication to treat the other
*Now that HAART indicated for (almost) every HIV infected patient
= HBV treatment for all, most with TDF/FTC (Truvada)
Treating with 2 active agents against both viruses is preferable.
• TDF = tenofovir (Viread)
• FTC = emtricitabine (Emtriva)
• 3TC = lamivudine (Epivir)

Oral Antiviral Drugs for Hepatitis B

HBV Medication Selection
• Consider kidney function
– Get baseline UA and BUN/Creatinine
• If GFR<50 mL/min, avoid use of tenofovir (associated
with proximal tubular injury and worsening chronic
kidney disease)

• Obtain treatment history
– Previously treated with lamivudine/emtricitabine?
• Consider baseline HBV resistance panel
– HBV resistance has been reported in patients using these
agents (especially if they were used as monotherapy)

Monitoring on Antiviral Therapy
• HBV DNA quantitative
– Every 3-6 months
• Goal is to reduce HBV DNA levels to as low as possible, preferable
below limits of detection. This reduces disease progression, helps
prevent complications, and prolongs survival. Consider obtaining
HBV resistance panel if HBV DNA increases >1 log during
treatment. Assess for medication adherence first.
• LFTs
– Every 3-6 months
• BUN/Cr
– Every 3-6 months once (especially if tenofovir is used)
• HCC screening every 6 months with liver ultrasound or CT/MRI (+/- AFP)
regardless of cirrhosis!

Hepatitis C
• Small, enveloped, positive-sense single-stranded RNA virus
• Most common blood-borne infection in the US
• Estimates of chronic Hepatitis C range from 2.7 million to 3.9 million
people
• Per CDC, of every 100 persons infected with HCV, approximately
• 75–85 will go on to develop chronic infection
• 60–70 will go on to develop chronic liver disease
• 5–20 will go on to develop cirrhosis over a period of 20–30 years
• 1–5 will die from the consequences of chronic infection (liver cancer
or cirrhosis)
• There are 7 genetic variations of HCV, known as genotypes (GT). The GT
can then further broken down into subtypes and then quasispecies.
• GT1 is the most common in the United States and can be further
broken down into subtypes a and b. GT1 and GT4 are less responsive
to interferon based treatments than GT2 and GT3.
• GT2 and GT3 are the next most common in the US.

Symptoms of Hepatitis C
• 20-30% of people acutely infected with Hepatitis C develop
symptoms, usually 2-24 weeks after exposure
• Symptoms include:
•
•
•
•
•
•
•
•
•
•

Fever
Fatigue
Dark urine
Clay-colored stool
Abdominal pain
Loss of appetite
Nausea
Vomiting
Joint pain
Jaundice

• Patients with chronic Hepatitis C may not have any symptoms

25. HIV-infected patients should be screened for hepatitis C
virus (HCV) infection upon initiation of care by a test for
HCV antibody and annually thereafter for those at risk
(strong recommendation, high quality evidence).
26. HCV RNA should be ordered on all those with a positive
HCV antibody test to assess for active HCV disease (strong
recommendation, high quality evidence).
*High risk includes all HIV positive MSM and active IVDU!

Counseling to Avoid Transmission
of Hepatitis B and Hepatitis C
• Avoid sharing toothbrushes and dental or shaving equipment
• Cover all bleeding wounds
• Stop using illicit drugs.
– If IVDU is continued:
• avoid reusing or sharing syringes, needles, water, and cotton or
other paraphernalia
• clean the injection site with a new alcohol swab
• dispose safely of syringes and needles after one use
• Use condoms with all sexual activity
– Risk of sexual transmission of Hepatitis C is low, but patient’s with coinfection should be encouraged to use condoms to decrease
transmission of HIV and Hepatitis C
• Do not donate blood, body organs, other tissues, or semen

*Spontaneous viral
clearance after acute
infection = 15%
*Screening = HCV AB
*Confirmation = RNA
(Quant/Qual PCR)
*AB may be positive for life

Background: Advanced Disease Common at First Diagnosis

HIV/HCV Co-infection
• Persons with HIV/HCV:
•
•
•
•

Higher rate of HCV persistence
Faster progression of liver disease to cirrhosis and end-stage liver disease
Higher HCV RNA levels
Historically lower responses to pINF and RBV than mono-infected HCV pts

• HIV/HCV co-infection increases risk of:
• liver-related morbidity and mortality
• non-hepatic organ dysfunction
• overall mortality

• Even with HIV antiretroviral therapy, HIV infection is independently
associated with advanced liver fibrosis and cirrhosis in HIV/HCV coinfection
• Successful treatment of chronic Hepatitis C (SVR) decreases risk of
hepatic decompensation, hepatocellular carcinoma, and liver-related
mortality

AASLD/IDSA Guidance: When to Start
Treatment in HCV/HIV-Coinfected Patients
• Treatment is recommended for all patients with chronic HCV
infection
• Treatment should be prioritized in patients at high risk for
liver-related complications
– Includes patients with HCV/HIV co-infection, regardless of
fibrosis stage
• Treating patients at high risk for transmitting HCV to others
may decrease transmission and HCV disease prevalence
– Includes MSM with high-risk sexual practices and active
injection drug users

9. AASLD and IDSA. HCV Management Guidance. September 2014.

Considerations Regarding Treatment Initiation in
HCV/HIV-Coinfected Pts
• Is the pt ready and able to start therapy?
• Pts not receiving ART
– Treat HCV now and defer ART?

• Pts receiving ART
– Is there an HCV regimen available that can be coadministered with
current ART or is ART switch needed?
• Safe, maintain viral suppression, tolerable
• If change HAART regimen, check HIV viral load after one month on new regimen to
confirm viral suppression. Then may initiate HCV treatment.

– Should ART interruption ever be considered?
• Associated with increased risk of OI/death in HIV infected pts[1]
• Associated with increased risk of fibrosis progression in HCV/HIVcoinfected pts[2]
69. El-Sadr WM, et al. N Engl J Med. 2006;355:2283-2296. 70. Thorpe J, et al. AIDS. 2011;25:967-975.
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Today’s SVR Rates
• Now, recommended treatment regimens are
interferon free, and most are ribavirin free
with SVR rates >94% for most patients.
– Regimens are easy to take, well tolerated, and of
relatively short duration (12-24 weeks for HIV/HCV
co-infected patients).

Requirements for HCV Therapy

SVR > 90%
Toxicity

Must haves

Tolerability
Short duration
High barrier to resistance

Helpful

One size fits all: pangenotypic
No drug–drug interactions
Low pill burden

Nice
bonus

Pre-treatment
•

•
•
•
•
•
•
•
•
•
•

Hepatitis C genotype
– GT1 is the most common in the United States and can be further broken down into
subtypes a and b. GT1 and GT4 are less responsive to interferon based treatments than
GT2 and GT3.
Hepatitis C quantitative PCR (viral load)
BMP
Hepatic function panel
CBC with diff
HCV Fibrosure
Hepatitis A Ab
Hepatitis BsAb
Hepatitis BsAg
HIV screening (if HIV positive, CD4 and HIV viral load is needed)
Liver US (with elastography is preferred)
– If recent liver bx result is available, liver US and Fibrosure is not needed to evaluate level
of fibrosis. If bx showed F3 or F4, liver US is still needed for HCC screen.

HCV Tx Selection in HIV/HCV
Co-infected Patients
• Per AASLD/IDSA HCV tx guidelines updated 2/24/2016
(http://hcvguidelines.org)
• HIV/HCV co-infected patients should be treated/retreated the
same as HIV negative patients. Specific HCV treatment
regimens are not needed due to co-infection.
• Select HCV tx regimen based on HCV GT, level of Fibrosis,
previous HCV tx and response, level of renal function, and
possible DDIs with HAART regimen.
– Be aware of complex drug interactions that can occur between
antiretroviral medications and HCV DAAs.

• If antiretroviral switch is needed, do so prior to initiation of
HCV tx, and do so in collaboration with an ID specialist.

GT1a, Tx Naïve, Non-cirrhotic
• Zepatier (fixed-dose combination of elbasvir
50mg/grazoprevir 100mg) x 12 weeks
– For pts without baseline NS5A polymorphisms
– For pts with baseline NS5A polymorphisms, ADD weight-based
ribavirin and EXTEND tx to 16 weeks
• Must test for NS5A polymorphisms prior to initiating HCV tx with Zepatier

• Harvoni (fixed-dose combination of ledipasvir 90mg/sofosbuvir
400mg) x 12 weeks
– Harvoni x 8wks may be used in GT1, tx naïve,HIV negative
patients who have minimal fibrosis and <6 million HCV copies at
baseline. Harvoni x 8 weeks cannot be used to treat co-infected
patients.

GT1a, Tx Naïve, Non-cirrhotic
• Viekira Pak (daily fixed-dose combination of
paritaprevir 150mg/ritonavir 100mg/ombitasvir
25mg/ PLUS twice daily dosed dasabuvir 250mg)
with weight-based ribavirin x 12 weeks
– If HAART regimen contains Norvir, have pt HOLD
HAART dose of Norvir, as it is included in Viekira
Pak.

GT1a, Tx Naïve, Non-cirrhotic
• Olysio (simeprevir 150mg) with Sovaldi
(sofosbuvir 400mg) x 12 weeks
• Daklinza (daclatisvir 60mg) with Sovaldi
(sofosbuvir 400mg) x 12 weeks
– Dose of daclatisvir may need to be adjusted when
used concomitantly with cytochrome P450 3A/4
inducers and inhibitors.

GT1b, Tx Naïve, Non-cirrhotic
• Treatment of GT1B tx naïve, non-cirrhotic is
the same as GT1A, EXCEPT for the following:
– Zepatier (elbasvir 50mg/grazoprevir 100mg) x 12
weeks.
• Do not need to check for NS5A polymorphisms.

GT1a, Tx Naïve, Cirrhotic
• Zepatier (fixed-dose combination of elbasvir
50mg/grazoprevir 100mg) x 12 weeks
– For patients without NS5A polymorphisms
– For pts with baseline NS5A polymorphisms, ADD
weight-based ribavirin and EXTEND tx to 16 weeks

• Harvoni (fixed-dose combination of ledipasvir
90mg/sofosbuvir 400mg) x 12 weeks

GT1a, Tx Naïve, Cirrhotic
• Viekira Pak (daily fixed-dose combination of paritaprevir
150mg/ritonavir 100mg/ombitasvir 25mg/ PLUS twice daily
dosed dasabuvir 250mg) with weight-based ribavirin x 24
weeks
– If HAART regimen contains Norvir, have pt HOLD HAART
dose of Norvir, as it is included in Viekira Pak.
• Sovaldi (sofosbuvir 400mg) and Olysio (simeprevir 150mg)
once daily with or without Ribavirin x 24 weeks
– Only for patients in whom no Q80K polymorphism is
detected. Test for Q80K polymorphism prior to this
regimen being used.

GT1a, Tx Naïve, Cirrhotic
• Olysio (simeprevir 150mg) with Sovaldi
(sofosbuvir 400mg) with/without ribavirin x 24
weeks
• Daklinza (daclatisvir 60mg) with Sovaldi
(sofosbuvir 400mg) with/without ribavirin x 24
weeks
– Dose of daclatisvir may need to be adjusted when
used concomitantly with cytochrome P450 3A/4
inducers and inhibitors.

GT1b, Tx Naïve, Cirrhotic
• Treatment of GT1B tx naïve, cirrhotic is the same as
GT1A tx naïve cirrhotic, EXCEPT for the following:
– Zepatier (elbasvir 50mg/grazoprevir 100mg) x 12 weeks.
For GT1A, 16 weeks is needed.
• Do not need to check for NS5A polymorphisms.

– Viekira Pak (daily fixed-dose combination of paritaprevir
150mg/ritonavir 100mg/ombitasvir 25mg/ PLUS twice
daily dosed dasabuvir 250mg) WITHOUT Ribavirn x 12
weeks. For GT1A, 24 wks with addition of RBV is needed.
• If HAART regimen contains Norvir, have pt HOLD HAART dose of
Norvir, as it is included in Viekira Pak.

GT2, Tx Naïve, Non-cirrhotic
• Sovaldi (sofosbuvir 400mg) PLUS Ribavirin
(weight based) x 12 weeks
• Daklinza (daclatasvir 60mg) PLUS Sovaldi
(sofosbuvir 400mg) x 12 weeks
– Good for patients who cannot tolerate RBV
– Dose of daclatisvir may need to be adjusted when
used concomitantly with cytochrome P450 3A/4
inducers and inhibitors.

GT2, Tx Naïve, Cirrhotic
• Daklinza (daclatisvir 60mg) PLUS Sovaldi
(sofosbuvir 400mg x 16-24 weeks
– Dose of daclatisvir may need to be adjusted when
used concomitantly with cytochrome P450 3A/4
inducers and inhibitors.

• Sovaldi (sofosbuvir 400mg) PLUS Ribavirn x
16-24 weeks

GT3, Tx Naïve, Non-Cirrhotic
• Daklinza (daclatisvir 60mg) PLUS Sovaldi (sofosbuvir
400mg) x 12 weeks
– Dose of daclatisvir may need to be adjusted when used
concomitantly with cytochrome P450 3A/4 inducers and
inhibitors.

• Sovaldi (sofosbuvir 400mg) PLUS Ribavirn PLUS
weekly pINF x 12 weeks
• Sovaldi (sofosbuvir 400mg) PLUS Ribavirin x 24 weeks
– For patients ineligible to receive pINF

GT3, Tx Naïve, Cirrhotic
• Daklinza (daclatisvir 60mg) PLUS Sovaldi (sofosbuvir
400mg) with/without RBV x 24 weeks
– Dose of daclatisvir may need to be adjusted when used
concomitantly with cytochrome P450 3A/4 inducers and
inhibitors.

• Sovaldi (sofosbuvir 400mg) PLUS Ribavirn PLUS
weekly pINF x 12 weeks
• Sovaldi (sofosbuvir 400mg) PLUS Ribavirin x 24 weeks
– For patients ineligible to receive pINF

GT4, Tx Naïve, Noncirrhotic/Cirrhotic
• Technivie (daily fixed-dose combination of paritaprevir
150mg/ritonavir 100mg/ombitasvir 25mg/ MINUS twice daily
dosed dasabuvir 250mg) with weight-based ribavirin x 12 weeks
– Same medication as Viekira Pak, except it does not contain dasabuvir.
– If HAART regimen contains Norvir, have pt HOLD HAART dose of Norvir, as it is
included in Viekira Pak.

• Zepatier (fixed-dose combination of elbasvir 50mg/grazoprevir
100mg) x 12 weeks
– NS5A polymorphism test not needed

• Harvoni (fixed-dose combination of ledipasvir 90mg/sofosbuvir
400mg) x 12 weeks
• Sovaldi (sofosbuvir 400mg) PLUS Ribavirin PLUS weekly pINF 12
weeks

GT1a and GT1b, pINF/RBV tx
experienced, Non-cirrhotic
• Same recommended tx as GT1a tx naïve noncirrhotic patients.

GT1a, pINF/RBV tx experienced,
Cirrhotic
• Recommended tx is the same as GT1A, tx
naïve, cirrhotic EXCEPT:
• May also tx with Harvoni (ledipasvir
90mg/sofosbuvir 400mg) PLUS Ribavirn x 12
weeks

GT1b, pINF/RBV tx experienced,
Cirrhotic
• Recommended tx is the same as GT1A, tx
naïve, cirrhotic EXCEPT:
• If using Harvoni (ledipasvir 90mg/sofosbuvir
400mg)
– Extend tx to 24 weeks
– OR add Ribavirin and tx for only 12 weeks

GT1 Tx Experienced with other
regimens
• Previously failed tx with a NS3 protease inhibitor
(Victrelis, Incivek, or Olysio):
– Non-cirrhotic
• Harvoni PLUS Ribavirin x 12 weeks
• Daklinza and Sovaldi x 12 weeks
• Zepatier PLUS Ribavirin x 12 weeks

– Cirrhotic
•
•
•
•

Harvoni PLUS Ribavirn x 12 weeks
Harvoni x 24 weeks
Daklinza and Sovaldi with/without Ribavirin x 24 weeks
Zepatier PLUS Ribavirin x 12-16 weeks (depends on presence of
NS5A polymorphism

GT1 Tx Experienced with other
regimens
• Previously failed tx with Sovaldi (sofosbuvir)
PLUS Ribavirin (with/without pINF):
– Non-cirrhotic
• Harvoni PLUS ribavirin x 12 weeks

– Cirrhotic
• Harvoni PLUS ribavirin x 24 weeks

• Previously failed tx with other regimens:
– Please discuss with an Infectious Disease
Specialist, Gastroenterologist, or Hepatologist

GT2 and GT3, pINF/RBV tx
experienced, non-cirrhotic
• Same recommended tx as GT2 and GT3 tx
naïve non-cirrhotic patients.

GT2 and GT3, pINF/RBV tx
experienced, Cirrhotic
• Same recommended tx as GT2 and GT3 tx
naïve cirrhotic patients EXCEPT:
– GT3 cirrhotic, MUST add weight-based Ribavirin to
Daklinza/Sovaldi regimen x 24 weeks
• For GT3 tx naïve cirrhotic, addition of Ribavirin was an
option

GT2 and GT3 Tx Experienced with
other regimens
• Previously failed tx with Sovaldi (sofosbuvir)
PLUS Ribavirin (with/without pINF):
– Daklinza (daclatasvir 60mg) and Sovaldi
(sofosbuvir 400mg) with/without Ribavirn (must
add in GT3) x 24 weeks
– Sovaldi (sofosbuvir 400mg) PLUS Ribavirn PLUS
pINF (weekly) x 12 weeks

GT4, pINF/RBV tx experienced,
Non-cirrhotic/Cirrhotic
• Same recommended tx as GT4 tx naïve
cirrhotic/non-cirrhotic patients EXCEPT:
– Cirrhotic
• If Zepatier is prescribed and the patient had prior ON
TREATMENT VIROLOGIC FAILURE while on pINF/RBV,
extend tx to 16 weeks and add Ribavirn
• If Harvoni is prescribed, extend tx to 24 weeks

Harvoni
(ledipasvir/sofosbuvir)
• Fixed dose combination of an NS5A inhibitor (ledipasvir) and
an NS5B polymerase inhibitor (sofosbuvir)
• Indication
– Treatment of chronic Hepatitis C genotype 1,2,4,5,or 6

• Dosing
– STR taken once daily with or without food

• Safety/tolerability
– Treatment-related AEs: 45% SOF/LDV vs 71% SOF/LDV + RBV
– Without RBV: < 1% d/c; < 1% serious AEs; headache, fatigue: ~ 20%,
GI: ~ 8% to 10%; almost no anemia

Harvoni
(ledipasvir/sofosbuvir)
• DDIs
– St John’s wort, Rifampin (AVOID)
– Acid reducing agents: high pH reduces LDV absorption
• Separate antacids by 4 hours
• Give an H2 with or 12 hours apart
• PPI equivalent to omeprazole (Prilosec) 20mg or less must be coadministered with
Harvoni on an empty stomach and then wait at least 30 min to eat

– Statins: coadministration with rosuvastatin not recommended
– Seizure meds: almost all contraindicated (AVOID)
• Keppra is safe to use.

– Antiarrhythmics:
• Digoxin - be careful. May increase levels (monitor)
• Amiodarone - black box warning. Causes severe bradycardia. (AVOID)

Harvoni
(ledipasvir/sofosbuvir)
– ARVs: most okay. DDI concerns with increased tenofovir levels depending on
ARV combination

– Potentiates tenofovir nephrotoxicity

• Regimens containing tenofovir (TDF) without cobicistat or PI
– Monitor

• Regimens containing tenofovir (TDF) with a PI boosted with ritonavir or
cobicistat, potentiates tenofovir nephrotoxicity
– AVOID

• Stribild – contains combination of TDF and cobicistat
– AVOID

• Aptivus (tipranavir) boosted with Norvir (ritonavir)
– AVOID. It decreases the concentration of ledipasvir and sofosbuvir, leading to
reduced therapeutic effect

• Regimens containing new formulation of tenofovir (TAF) are okay
to use, even in combination with cobicistat or boosted PI.

Harvoni: HIV Coinfected, 12 Week Duration

Daklinza
(Daclatasvir)
• NS5A inhibitor
• Indication
– Approved for use with sofosbuvir in tx of GT1 and GT3 patients
• Also used as tx option in GT2 pts (12 wks non-cirrhotic and 16-24 wks
cirrhotic)

• Length of therapy
– 12 weeks duration for most patients
– Decreased SVR in cirrhotic patients, so extend tx to 24 weeks
• Add RBV for pts who previously failed tx with Sovaldi and RBV, regardless
of cirrhosis status

• HCV genotype 1a with cirrhosis, consider testing for the
presence of NS5A resistance-associated polymorphisms.

Daklinza
(Daclatasvir)
• Overall SVR = 89%
– Tx naïve = 90%
– Tx experienced = 86%

• Non-cirrhotic
– Overall non-cirrhotic = 96%
• Tx naïve = 98%
• Tx experienced = 92%

• Cirrhotic
– Overall cirrhotic = 63%
• Tx naïve = 58%
• Tx experienced = 69%

• Adverse reactions
– HA (14%), fatigue (14%), nausea (8%), diarrhea (5%)

Daklinza
(Daclatasvir)
• Dose
– Recommended dose is 60mg once daily PO taken in combination with
sofosbuvir x 12 weeks
• Dose of daclatisvir may need to be adjusted when used concomitantly
with cytochrome P450 3A/4 inducers and inhibitors.
– Strong CYP3A inhibitors: reduce dose to 30mg once daily
» atazanavir/ritonavir (Reyataz/Norvir)
– Moderate CYP3A inducers: increase dose to 90mg once daily
» Efavirenz (Sustiva), etravirene (Intelence)
– Strong CYP3A inducers: CONTRAINDICATED
» Phenytoin, carbamazepine, rifampin, St. John’s Wort
– Moderate CYP3A inhibitors: monitor for adverse advents
» Unboosted atazanavir, darunavir/ritonavir (Prezista/Norvir),
fluconazole

Sovaldi
(sofosbuvir)
• Nucleotide analog NS5B polymerase inhibitor
• Indications:
– Treatment of genotype 1, 2, 3 or 4 chronic hepatitis C virus
(HCV) infection as a component of a combination antiviral
treatment regimen.

• Dose:
– 400mg tablet orally once daily with/without food
– Use in combination with other antiviral treatment regimen
(Olysio, Daklinza, RBV, pINF). It is a component of Harvoni
(sofosbuvir/ledipasvir).

Sovaldi
(sofosbuvir)
• Limitations of Use:
– Severe renal impairment (eGFR <30) or ESRD requiring HD
• Increases sofosbuvir metabolite

• Adverse reactions:
– Studies did not evaluate Sovaldi alone, as it cannot be used
as monotherapy.
• For SOVALDI + ribavirin combination therapy, the most common
ARs were fatigue and headache.
• For SOVALDI + pINF+ ribavirin combination therapy, the most
common ARs were fatigue, headache, nausea, insomnia and
anemia.

Sovaldi
(sofosbuvir)
• Do NOT coadminister Sovaldi with:
– Aptivus (tipranavir/ritonavir) decreases the
concentration of sofosbuvir, thereby reducing
effectiveness

• ARVs safe to use with Olysio:
– No DDIs expected with all other ARVs

• Other common medications safe to use with
Olysio:
– PPIs, H2-receptor antagonists, narcotic analgesics

PHOTON-1: Sofosbuvir + RBV in
GT1-3 HCV Patients Coinfected With HIV
•
•

Nonrandomized, open-label phase III study; primary endpoint: SVR12
Stable ART (HIV-1 RNA < 50 copies/mL for > 8 wks before enrollment)
–

•

95% on ART: TDF/FTC, 100%; EFV, 35%; ATV/RTV, 17%; DRV/RTV, 15%; RAL, 16%; RPV, 6%

Cirrhosis at baseline: GT1, 4%; GT2/3 tx naive, 10%; GT2/3 tx-exp’d: 24%

Wk 12
Tx-naive GT1
Tx-naive GT2/3
Tx-exp’d GT2/3

Sofosbuvir + RBV
(n = 114)
Sofosbuvir + RBV
(n = 68)
Sofosbuvir + RBV
(n = 41)

Sofosbuvir 400 mg QD; weight-based RBV 1000 or 1200 mg/day
22. Sulkowski MS, et al. JAMA. 2014;312:353-361.

Wk 24

SVR12, % (n/N)
GT1: 76 (87/114)
GT2: 88 (23/26)
GT3: 67 (28/42)
GT2: 92 (22/24)
GT3: 94 (16/17)

Olysio
(simeprevir)
• NS3/4A protease inhibitor (PI)
• Indications:
– the treatment of adults with chronic hepatitis C virus (HCV) infection:
• in combination with sofosbuvir in patients with HCV genotype 1 without
cirrhosis or with compensated cirrhosis
• in combination with peginterferon alfa (Peg-IFN-alfa) and ribavirin (RBV)
in patients with HCV genotype 1 or 4 without cirrhosis or with
compensated cirrhosis.

• Dose:
– 150mg capsule once daily, with food
– Use in combination with other HCV medication (Sovaldi (sofosbuvir),
RBV, pINF). Do NOT use as monotherapy.

Olysio
(simeprevir)
• Limitations of Use:
–

Efficacy of OLYSIO in combination with Peg-IFN-alfa and RBV is substantially reduced in
patients infected with HCV genotype 1a with an NS3 Q80K polymorphism.
• Strongly consider Q80K testing in patients with genotype 1a infection; if present, consider
alternative therapies

– OLYSIO is not recommended in patients who have previously failed therapy with a
treatment regimen that included OLYSIO or other HCV protease inhibitors.

• Adverse reactions:
– The most common (>10%) adverse reactions with OLYSIO® in combination with
sofosbuvir without RBV were fatigue (25%), headache (21%), nausea (21%), dizziness
(16%), diarrhea (16%), insomnia (14%), pruritus (11%), rash (11%), and photosensitivity
(7%). The addition of RBV increases side effects associated with anemia, as hemolytic
anemia is the most common adverse effect of RBV.

Olysio
(simeprevir)
• Do NOT coadminister Olysio with:
– Cobicistat containg products (Genvoya, Stribild, Evotaz,
Prezcobix)
– Most NNRTIs (Sustiva, Viramune, Intelence, Rescriptor)
• Edurant (rilpivirine) is safe to use

– All PIs boosted/unboosted

• ARVs safe to use with Olysio:
– Tivicay, Isentress, NRTIs, Maraviroc

• Other common medications safe to use with Olysio:
– PPIs, H2-receptor antagonists, narcotic analgesics

Drug–Drug Interactions With ARVs
ARV

Simeprevir

Sofosbuvir

No interaction expected

No interaction expected

RAL (Isentress)

Use standard doses

Use standard doses

EFV (Sustiva)

Do not coadminister

Use standard doses

DLV, ETR, NVP

Do not coadminister

Use standard doses

RPV (Edurant)

Use standard doses

Use standard doses

Any PI

Do not coadminister

DRV/RTV
(bPrezista)

Do not coadminister

Use standard doses

RTV (Norvir)

Do not coadminister

Use standard doses

TPV/RTV (Aptivus)

Do not coadminister

Do not coadminister

TDF (Viread)

Use standard doses

Use standard doses

COBI

Do not coadminister

Use standard doses

DTG (Tivicay)

63. Sofosbuvir [package insert]. 64. Simeprevir [package insert]. 65. Kirby B, et al. AASLD 2012. Abstract
1877. 66. Ouwerkerk-Mahadevan S, et al. IDSA 2012. Abstract 49.

Viekira Pak
(Ombitasvir/Paritaprevir/Ritonavir and Dasabuvir)
•

Approved for genotype 1 HCV infection only, with or without compensated cirrhosis
–

•

•

Approved for use in GT4 when dasabuvir is eliminated from the regimen

Regimen components
–

Ombitasvir: NS5A inhibitor

–

Paritaprevir: NS3/4 protease inhibitor with ritonavir boosting via CYP3A inhibition

–

Dasabuvir: non-nucleoside NS5B polymerase inhibitor (vs SOF = nucleotide NS5B polymerase
inhibitor)

Taken as 2 FDC ombitasvir (12.5 mg)/paritaprevir (75 mg)/ritonavir (50 mg) tablets QD
and 1 dasabuvir tablet (250 mg) BID
–

Taken with a meal; no specific limitations on fat or calorie content

–

Weight-based ribavirin dosing: 1000 mg if ≤ 75 kg, 1200 mg if > 75 kg if indicated (all except noncirrhotic 1B patients)
•

Dosage divided and taken BID with food

– No dose adjustment for hepatic or renal impairment or for HCV/HIV coinfection (may
have to adjust HIV PIs)

Viekira Pak
(Ombitasvir/Paritaprevir/Ritonavir and Dasabuvir)
• SVR
• 92% overall for GT1, tx naïve/tx experienced with pINF/RBV
• Turquoise I study. Had 63 participants. 5 did not achieve SVR (1 on tx failure, 1 dc’d tx, 1
relapse, and 2 were reinfected post tx)

• AEs with Viekira + RBV (> 10% of pts): Fatigue, nausea, pruritus, other
skin reactions, insomnia, asthenia
• AEs with Viekira only (≥ 5% of pts): Nausea, pruritus, insomnia
• Laboratory abnormalities in clinical trials:
• ALT elevations of > 5 x ULN in ~ 1% of pts (women on ethinyl estradiol
> contraindicated)
• Bilirubin elevations ≥ 2 x ULN in 15% of pts with RBV, 2% of pts
without RBV
• Mean decrease in hemoglobin of 2.4 g/dL in pts with RBV, 0.5 g/dL
without RBV

Viekira Pak
(Ombitasvir/Paritaprevir/Ritonavir and Dasabuvir)
• Contraindicated medications:
•
•
•
•
•
•
•

Colchicine
Dilantin
St. John’s wort
Rifampin
Ethinyl estradiol containing products
Lovastatin and simvastatin
Efavirenz (Sustiva), Kaletra (lopinavir/ritonavir), Prezista/Norvir
(darunavir/ritonavir), Edurant (rilpivirine), medications containing cobicistat (it is
also a boosting agent)

• DDIs with ARVs:

• If HAART regimen contains Norvir, have pt HOLD HAART dose of Norvir, as it is
included in Viekira Pak.
• PPIs okay to co-administer but may need dose increase (reduced efficacy of
omeprazole)
• - No dose adjustments needed with coadministration of the following:
• Digoxin, duloxetine, tenofovir DF/emtricitabine (Truvada), escitalopram,
methadone, progestin only contraceptives, raltegravir (Isentress), warfarin,
zolpidem

Zepatier
(elbasvir and grazoprevir)
• Fixed-dose combination containing an NS5A inhibitor (elbasvir) and
an NS3/4A protease inhibitor (grazoprevir)
• Indication:
• Treatment of chronic Hepatitis C GT1 and GT4 infections

• Must test for the presence of NS5A resistance associated
polymorphisms in GT1a patients prior to treatment.
• Dose:

• One tablet orally, once daily. May be given with or without food. It is
sometimes administered with Ribavirin, as part of a treatment regimen.

• Renal and Hepatic Impairment:

• No dose adjustment needed in patients with renal impairment, including
patients on hemodialysis. May be used in patients with mild hepatic
impairment (Child-Pugh A), but is contraindicated in patients with moderate
to severe impairment (Child-Pugh B and C).

Zepatier
(elbasvir and grazoprevir)
• SVR:

• Overall SVR rate for GT1 and GT4, with/without NS5A polymorphisms, treatment
naive/treatment experienced was 94-100%

• AE's Zepatier: most common were fatigue, headache, nausea, insomnia, and
diarrhea. Occurred in 5-7% of co-infected patients.
• AE's Zepatier + Ribavirin: most common were anemia, headache, fatigue,
dyspnea, rash, irritability, abdominal pain, depression, and arthralgias.
Occurred in 2-8%.
• DDIs with antiretrovirals:
• Etravirine (dec levels of Zepatier) CO-ADMINISTRATION NOT RECOMMENDED
• Stribild or Genvoya (co-admin with cobicistat containing regimens inc levels of
Zepatier) CO-ADMINISTRATION NOT RECOMMENDED
• Efavirenz (dec levels of Zepatier) CONTRAINDICATED
• Protease inhibitors (atazanavir, darunavir, lopinavir, saquinavir, tipranavir)
increases grazoprevir plasma concentrations, thereby inc. risk of ALT elevations.
CONTRAINDICATED

Recommended Monitoring During
Hepatitis C Tx
• Clinic visits or telephone contact
– To ensure medication adherence, monitor for adverse events, and
monitor potential DDIs.

• Labs at least 4 weeks after tx initiation:
– CBC, creatinine level, eGFR, LFTs
– If Zepatier is used, obtain LFTs again every 4 weeks until end of tx.
– If Ribavirin is used, monitor CBC more frequently, as clinically
indicated.
– Quantitative HCV viral load
– TSH every 12 weeks during tx if pINF is used.

Recommended monitoring after
completion of Hep C Tx
• Labs:
– Quantitative Hepatitis C viral load 12 weeks after tx
completion to evaluate for SVR.
• If HCV viral load is undetected 12 weeks after completion of
treatment, SVR (sustained viralogic response) will have occurred.
SVR = cure. SVR does not confer immunity to Hepatitis C, so pt
needs to avoid activities that increase the risk of HCV acquisition.

– CBC, creatinine, eGFR, LFTs (and TSH if pINF used) to
ensure resolution of lab abnormalities, such as anemia

• Baseline endoscopy to screen for esophageal varicies
(in pts with cirrhosis) if not previously done.

SVR
Now What???
• F0-F2
– No additional follow-up needed.
• F3-F4
– HCC surveillance every 6 months (Liver US, MRI abdomen
with contrast, or 3-phase liver mass protocol CT)
– Endoscopy to screen for varices if cirrhotic (if not
previously done)
• Persistently elevated LFT’s
– Look for other causes of liver disease
– Evaluate for re-infection if pt has ongoing risk factors.
Obtain HCV RNA quantitative (viral load) in this case

No SVR
Next step???
• Evaluate for disease progression every 6-12
months
– LFTs, CBC, INR

• HCC screening every 6 months via Liver US or
CT if pt has advanced fibrosis/early cirrhosis
(F3) or cirrhosis (F4)
• Evaluate other current treatment options
– If another option is available, is patient ready for
re-treatment?

No SVR
Next Step???
• Upcoming HCV therapies:
– Sofosbuvir/velpatasvir is a once daily combination tablet made up of
the nucleotide NS5B polymerase inhibitor sofosbuvir (Sovaldi), and
velpatasvir, pan-genotypic NS5A inhibitor. The combination was
submitted by Gilead for approval in October 2015 as a treatment for
hep C genotype 1-6 infections. It is expected to be approved by the
FDA at the end of 6/28/2016.
• Per released data, 95-100% SVR after 12 weeks of tx in tx naïve/tx
experienced without/with compensated cirrhosis. Lowest SVR (95%) was
in GT3 tx naïve/experienced compensated cirrhotic patients. (ASTRAL-1,
ASTRAL-2, ASTRAL-3).
• ASTRAL-4 evaluated effectiveness in patients with decompensated
cirrhosis. Best results occurred when RBV was added (12 weeks of tx).
Lowest SVR is again, GT3 with SVR of 84%. Without RBV, SVR was 50% for
GT3 when tx 12 or 24 weeks.

Thank-You!

???Questions???

