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Objectives 

To understand the epidemiology and clinical 
sequlae of chronic HCV infection 

To understand the current and future  
management strategies for HCV infection  

To understand how direct acting antiviral 
drugs have and will alter the treatment of 
HCV-infected patients. 

 

 



HCV Infection 
• 200 million Chronic Infections Worldwide 

– 2% of worlds population 
– 75% of people unaware of status 

 
 
 



HCV Virus 
• RNA virus 

– Positive strand 
– 55nm diameter 
– Family Flaviviridae, 

Genus Hepacivirus 
• Related genus Flavivirus- 

Dengue, Yellow Fever 
– In vivo replication: liver 

and lymphocytes 
A and B, Electron microscopic images of hepatitis C virus (HCV) virions concentrated 
from human plasma by high-speed centrifugation. The virions are identified by staining 
with gold-labeled antibodies to the HCV envelope proteins.   
(From Kaito M, Watanabe S, Tsukiyama-Koham K, et al. Hepatitis C virus particle 
detected by immunoelectron microscopic study. J Gen Virol. 1994;75:1755-1760.) 



HCV genome 

 

Presenter
Presentation Notes
Genome is a single Open reading frame which is translated into a single 3000 amio acid polyprotein precursor. This encodes atleast 10 structural and non-structural proteins. NS2: non-structural transmembrane protein not essential for replicationNS3: multifunctional protein. The amino terminal  is a serine protease which mediates the proteolytic release of mature NS4A, NS4B, NS5A, NS5B and thus the formation of an active replication complex. The carboxy terminal remaineder forms a helicaseNS4A: cofactor for NS3NS4B: contains four transmembrane domains– forms membranous structures where HCV replication takes placeNS5A: NS5B: viral RNA dependent RNA polymerase- classic palm, finger thumb organication



Hepatitis C Has High Viral Diversity 

• HCV replicates at high levels (>10 trillion 
virions/day 

• Lack of error correction leads to drift 
• Drift is observed in two forms 

– Quasispecies 
– Genotypes (1-7) 

 



Hepatitis C Virus Genotypes in the USA 

All others 
1% 

Type 3 
10% 

Type 2 
17% 

Type 1 
72% 

McHutchinson JG, et al. N Engl J Med. 1998;339:1485-1492. 

Presenter
Presentation Notes
There are 3 major types of HCV in the United States. The most common is genotype 1, which represents approximately 72% of HCV-infected patients in the United States. The prevalence of genotypes 2 and 3 is fairly equally split and represents the majority of the remaining approximate 25%. In this large study published in 2004, genotype 2 represented 17% and genotype 3 represented 10% of HCV-infected patients in the United States. There are other HCV genotypes, including genotypes 4, 5, and 6, which are almost exclusively found in individuals originating from areas of the world where these particular genotypes are endemic. For example, genotype 4 is almost completely restricted to individuals who immigrate to the United States from Egypt and the Middle East, genotype 5 is predominantly from South Africa, and genotype 6 is generally from Southeast Asia. 



HCV Testing and Linkage to Care 

2.7-3.9 millions Americans infected with 
HCV 
 
45-85% are unaware they are infected 



Prevalence of HCV Infection by Age and 
Race/Ethnicity in the United States, 1988-1994 

Centers for Disease Control and Prevention, MMWR Recomm Rep 1998; 47: 1-39 



Prevalence of HCV Infection by Year and Age in 
the Arizona, 1988-2008 

http://www.azdhs.gov/preparedness/epidemiology-disease-control/hepatitis/index.php#c-stats 



IDENTIFICATION OF PERSONS INFECTED 
WITH HCV: Populations at Risk 

• Transfusion of blood products before 1992 
• Intravenous drug use 
• Nasal inhalation of cocaine 
• Chronic renal failure on dialysis 
• Incarceration 
• Occupational exposure to blood products 
• Transplantation of an organ/tissue graft from an HCV-

positive donor 
• Body piercing and potentially tattoo 

Centers for Disease Control and Prevention. Hepatitis C fact sheet. Available at: 
http://www.cdc.gov/ncidod/diseases/hepatitis/c/fact.htm. Accessed February 1, 2007. 

Presenter
Presentation Notes
Who are the patients at risk to develop chronic HCV infection and develop this progressive liver disease? They are individuals who were exposed to blood products before the development of hepatitis C testing, individuals who intermittently used or continual to use intravenous drugs or inhale cocaine, and individuals with chronic renal failure on dialysis. These individuals have a high risk of HCV exposure either through blood products used to treat the complications of chronic renal failure or because of contamination in dialysis units. Incarcerated individuals, many of whom have used drugs in the past, have a high prevalence for HCV infection. Occupational exposure to blood products is a potential mode of exposure, and individuals who receive organ or tissue grafts from HCV-positive donors through transplant are also exposed to the virus. Finally, individuals who have participated in body piercing and tattooing may be exposed through these activities. 



IDENTIFICATION OF PERSONS INFECTED WITH 
HCV: Universal Screening of Persons Born 1945-
65 

Centers for Disease Control and Prevention. Hepatitis C fact sheet. Available at: 
http://www.cdc.gov/ncidod/diseases/hepatitis/c/fact.htm.  

Presenter
Presentation Notes
Who are the patients at risk to develop chronic HCV infection and develop this progressive liver disease? They are individuals who were exposed to blood products before the development of hepatitis C testing, individuals who intermittently used or continual to use intravenous drugs or inhale cocaine, and individuals with chronic renal failure on dialysis. These individuals have a high risk of HCV exposure either through blood products used to treat the complications of chronic renal failure or because of contamination in dialysis units. Incarcerated individuals, many of whom have used drugs in the past, have a high prevalence for HCV infection. Occupational exposure to blood products is a potential mode of exposure, and individuals who receive organ or tissue grafts from HCV-positive donors through transplant are also exposed to the virus. Finally, individuals who have participated in body piercing and tattooing may be exposed through these activities. 

http://www.cdc.gov/ncidod/diseases/hepatitis/c/fact.htm


• US Preventive Services Task Force Guidelines 
expanded screening 

HCV Testing and Linkage to Care 

Accounts for 75% of all HCV infections 



Prevalence of HCV/HIV Co-infection 
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Sulkowski MS, Mast EE, Seeff, LB et al. Hepatitis C Virus Infection as an Opportunistic Disease in Persons infected with 
Human Immunodeficiency Virus. Clin Infect Dis. 2000;30:577-84. 



Risk of Death in HIV-Infected 
(D:A:D Study) 

• Cohort study of >23,000 patients in 
Europe, Australia, and the USA 

• 1248 (5.3%) deaths 2000–2004 
(1.6/100 person-years) 
 Of these, 82% on ART 

• Leading causes of death 
 AIDS (30%) 
 Liver disease (14%) 
 Heart disease (9%) 
 Malignancy (8%) 

• Predictors of liver-related death: 
 Age (RR: 1.3 per 5 years older) 
 IDU (RR: 2 vs MSM) 
 CD4+ (RR: 1.23 per halving of CD4) 
 Anti-HCV+ (RR: 6.7) 
 HBsAg+ (RR: 3.7) 

RR of death according to immune 
function and specific cause 

100 

>500 

0.1 

1.0 

10 

<50 50–99 100–
199 

200–
349 

350–
499 

CD4+ (cells/mm3) 

RR
 

Overall 
HIV 
Malignancy 
Heart 
Liver 
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HIV Coinfection Accelerates Liver Fibrosis 
Progression Rate 
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Clinical Manifestations of 
HCV 



Natural History of HCV 

PPID 



HCV Therapy and Goals 

Eradicate HCV 
Improve liver histology 
Improved clinical outcomes 

– Decreased Decompensation 
– Decreased Esophageal Varices 
– Decreased Hepatocellular carcinoma 
– Decreased Mortality 

Bruno S et al., Hepatology 2010; 51 
Veldt BJ et al., Ann Int Med 2007; 147 
Maylin S et al., Gastroenterology 2008; 135  



Adapted from the US Food and Drug Administration, Antiviral Drugs Advisory Committee Meeting, April 27-28, 2011, Silver Spring, MD and Clinical Care Options, 
http://www.clinicaloptions.com/Hepatitis/Treatment%20Updates/HCV%20Keeping%20Up/Interactive%20Virtual%20Presentation/Slides.aspx,  Accessed May 27, 2014 
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Changing Treatment Paradigms for HCV 

DAAs only 

Presenter
Presentation Notes
DAA, direct-acting antiviral; HCV, hepatitis C virus; IFN, interferon; pegIFN, peginterferon; RBV, ribavirin; SVR, sustained virologic response.So, I think we’re all familiar with the rapid progress of HCV therapy over the last number of years, and it really has been a dramatic change in the treatment landscape. And I think it’s an exciting time to be in this field, where we see treatments going from cure rates of under 10% with standard interferon through expectations of over 90% treatment efficacy now, with the most recently approved direct-acting antivirals in combination with peginterferon and ribavirin. And I think we can expect even similar results with interferon-free regimens in the future.



DAA Targets 

Paritaprevir 
Simeprevir 
Telaprevir 
Boceprevir 

Sofosbuvir 
Dasabuvir 

Ledipasvir 
Daclatasvir 
Ombitasvir 

Presenter
Presentation Notes
Add abbvie drugs



IDSA/AASLD Guidelines Overview 

1. HCV Testing and Linkage to Care 
2. When to Treat 
3. Initial Treatment  
4. Retreatment  
5. Monitoring Patients On or PostTherapy 
6. Unique Patient Populations 
7. Management of Acute HCV Infection 

 

www.hcvguidelines.org 



Important Points When Interpreting 
HCV Guidelines 

Treatment for HCV is rapidly changing 
with the development and approval of 
directly acting antivirals (DAAs) 
 
Guidance provides up-to-date 

recommendations and are up dated 
regularly 

www.hcvguidelines.org 



Important Points When Interpreting 
HCV Guidelines 

Most patients can be cured with 8-24 
weeks of all oral therapy.  
>90% cure rates 

 
Cost of medications is high (~94,000) 
Many restrictions by insurers on types of 

patients that can be treated 

www.hcvguidelines.org 



Strategy for HCV Cure 

 
Reinfection 
Resistance 
Screening 

Linkage to care 
Economics 

 

High cure rate 
All oral therapy 
Low pill burden 
Shorter course 

Fewer side effects 

Emerging HCV Therapy 



Eradication of Hepatitis C a 
Possibility 

-Washington Post 2014 

-Lancet 2015 



Eradication of Hepatitis C a 
Possibility 

Sensitive and specific disease detection 
 
Simple therapies with high cure rates and tolerability 
 
No animal reservoir 
 
 
 
Political and Social Will Required!  



Conclusions 

Treatment for hepatitis C has evolved rapidly in the 
past 3 years to simple, all oral regimens with high cure 
rates 
 
Increased screening and linkage to care is required as 
most patients with hepatitis C do not know they are 
infected 
 
Political and social will required to improve patient 
access to drugs 
 
Possibilities ahead for global eradication/elimination, 
with pilot projects being done 
 
 



Thank you  
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