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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 Therapy

• Interferon Based
– Injectable
– Long duration of 

treatment
– High side effect profile
– Multiple laboratory 

abnormalities
– Low cure rates



HCV Direct Acting Antivirals (DAAs)

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

NS5A: Replication 
Complex Inhibitors
(-asvir)

NS5B: Polymerase 
Inhibitors
(-buvir)

Boceprevir
Telaprevir
Simeprevir

Grazoprevir
Glecaprevir
Voxilaprevir

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® 

Most commonly used 
and on formularies



• 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 6 years old 
and older or at least 17 kg

Who Can Be Treated with SOF/VEL?



• Combination of
– Glecaprevir an NS3/4A protease 

inhibitor
– Pibrentasvir an NS5A inhibitor

• Dosage and administration: 3 
tablets once daily with food

• Indicated for 8-12 weeks 

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 12 yo and older or 45 
kg and above

Who Can Be Treated with Glecaprevir/Pibrentasvir?



• 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

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



• 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”

HBV Reactivation Risk in HCV
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• 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:

– Bilirubin elevations
§ Many DAAs inhibit bilirubin transporters

– Anemia with concomitant use of ribavirin 
§ Ribavirin causes hemolytic anemia

• Serious liver injury was reported in patients taking 
protease inhibitor therapy- do not use protease 
inhibitor based therapies in patients with Childs B or 
C cirrhosis

Laboratory Abnormalities with DAAs



• 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 

Potential Lab Abnormalities During DAA Therapy



Rapid Viral Decline



Rapid Improvements in Inflammation



Ribavirin Induced Hemolytic Anemia



Simplified HCV On-Treatment 
Monitoring* 

CBC
Chem7

LFTs/HFP
PT/INR

HCV RNA and GT
Anti-HAV

HBsAg
Anti-HBc
Anti-HBs

Baseline Laboratories:

TW4:

LFTs/HFP LFTs/HFP LFTs/HFP

LFTs/HFP LFTs/HFP

HCV RNA
LFTs/HFP

HCV RNA
LFTs/HFP

HCV RNA
LFTs/HFP

12 Week Non-
Simplified:

8 Week Non-
Simplified:

Simplified: EOT 12 weeks8 or 12 weeks

12 weeks

12 weeks

TW8:

TW8:TW4: TW12:

EOT8 weeks

12 weeks EOT

* Does not apply to patients on DAA therapy plus ribavirin       EOT: End of treatment; TW: Treatment week Rev. 3. 15 2021



Treatment Flowsheet Example: With Ribavirin



• 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?

• In patients undergoing 
HCV therapy
– Avoid herbals
– Verify potential drug 

interactions using 
Liverpool website



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

Major Drug-Drug Interactions for all Direct Acting 
Antivirals



• Statins: 
– Interactions vary by DAA and statin
– Safest option may be 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
– Amiodarone with sofosbuvir and other DAA: Serious 

symptomatic bradycardia

Other Main Drug Interaction Concerns for DAAs



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

http://www.hep-druginteractions.org


• DAAs not approved/studied in patients who are 
pregnant

• Recommend birth control in all female patients of 
childbearing age/capacity
– Avoid glecaprevir/pibrentasvir with ethinyl estradiol 

products

– Ribavirin is teratogenic, pregnancy category X

DAAs and Pregnancy



• ECHO HCV guidelines- link provided in weekly email
– Includes links to decision trees, flowsheets, resources

• 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

