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CASE 

A 39 year old white business man was first found to have abnormal 
liver biochemical tests in 1990 when he went to see his family 
physician for a routine checkup. At the age of 17 he had begun 
injecting drugs and at age 18 he had an episode of acute hepatitis. 
Despite this he continued to be an injecting drug user for another 3 
years. He had never been a heavy drinker, consuming no more than 3 
beers per month. He has been overweight since he was a teenager 
(Body Mass Index 32). He has asthma, and takes local medication to 
relieve the symptoms. His mother is said to have died of liver cancer.  

The patient was first referred to a hepatology clinic in 1997 after 
being tested and found positive for hepatitis C. At that time, his liver 
function tests were normal; serum bilirubin 11µmol/L, serum albumin 
48g/L, and international normalized ratio (INR) of 1.2. His liver 
biochemical tests revealed an aspartate aminotransferase (AST) of 
81IU/L and an alanine aminotransferase (ALT) of 160IU/L, serum 
alkaline phosphatase levels were normal. His hemoglobin was 146g/L, 
white cell count was 4.2x106/L, and platelet count was 148x106/L. 
Ultrasound suggested that the liver texture was heterogeneous without 
focal lesions and the size of the liver and spleen were normal. Bile 
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ducts were normal. A percutaneous liver biopsy performed in 1998 
showed grade 2 activity and stage 4 fibrosis (METAVIR). Genotyping 
and viral load were not available at that time.  

The patient was treated with interferon 3mU 3 times/week for 12 
weeks. However his liver biochemical tests never returned to normal, 
he had headaches, fever and nausea and his white blood count 
decreased, so after 12 weeks he stopped treatment. The following year 
he was identified as genotype 1a with a viral load of 9x104IU/L. In 
2001 he was retreated with pegylated interferon alpha-2a (180µg/wk) 
and ribavirin 1200mg daily for a full year with no improvement in 
either liver biochemistry or viral load. He described the treatment as 
“brutal”. 

In 2003 he was reassessed because he was anxious about 
undergoing long-term therapy. He was recruited for the European 
prospective investigation into cancer and nutrition (EPIC) program 
and received a further 12 weeks of treatment with pegylated interferon 
alpha-2b 1.5µg/kg/wk + ribavirin 1200mg/day. At the end-point of 
these 12 weeks, his white blood cell count was only 1.5x106 (absolute 
neutrophil count [ANC] 0.9) and his platelet count 70x109/L. Liver 
function tests (Alb 4.1g/L, bilirubin 17mmol/L) were normal and his 
serum aminotransferases remained elevated (AST 149, ALT 252). 
There was a <2 log decrease in his viral load after 12 weeks of 
therapy. Treatment was stopped and he was randomized to long-term 
observation rather than long-term low dose pegylated interferon alpha-
2b.  

This 46-year old male has a 30 year history of hepatitis C and 
currently has compensated cirrhosis. He has failed to respond to 
interferon monotherapy, or pegylated interferon alpha + ribavirin. This 
case history raises a number of questions. 

What are the risk factors for progressive disease? 

Factors recognized to influence the rate of progression in chronic 
hepatitis C include age at acquisition, male gender, co-infection with 
hepatitis B and/or HIV, regular alcohol consumption and hepatic 
steatosis. In addition, there may be genetic factors which are unknown 
as yet [1]. 
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What factors influence response to antiviral therapy?  

Lack of response to treatment is influenced by viral genotype 
(genotype 1a responds particularly poorly), the pattern of quasi species 
development during treatment, and the viral titer. Genetic factors such 
as ethnicity (African-Americans respond poorly) and genetic factors 
controlling interferon responsiveness play a role. There may also be 
viral factors which influence interferon response genes, e.g. IRF3 
inhibited by genotype 1. Host factors influencing antiviral therapy 
include the degree of hepatic fibrosis, hepatic steatosis, continued 
alcohol consumption and central obesity [2, 3]. 

Is antiviral therapy beneficial in patients with persistent viremia? 
Short-term follow-up of individuals treated with interferon and 
ribavirin indicate that in some individuals, there may be a reduction in 
the degree of hepatic fibrosis, despite persistent viremia. However, 
long-term follow-up studies of therapy do not show that this 
improvement is maintained. 

In patients with cirrhosis the risk of hepatocellular carcinoma 
(HCC) is only slightly reduced even in those with a sustained 
virological response to treatment, i.e. antiviral therapy needs to be 
given prior to the development of cirrhosis to effectively reduce the 
risk of HCC [4-7]. 

What treatment strategies are there for hepatitis C patients with 
cirrhosis who are non-responders to antiviral therapy? 

Preventive strategies such as regular screening for hepatocellular 
carcinoma on a semiannual or annual basis (and early treatment if 
HCC is detected) as well as screening for esophageal varices and 
prophylactic therapy with non-selective beta blockers when varices 
develop may improve overall survival.  

General strategies for patients with cirrhosis include advice on 
avoiding certain drugs, e.g. benzodiazepines, nonsteroidal anti-
inflammatory drugs (NSAIDs), and aminoglycosides. Patients should 
also always be reminded to have infections treated rapidly. In patients 
who are not immune to hepatitis A and B, vaccination is 
recommended to avoid the risk of developing a superimposed acute 
hepatitis.  
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Because the risk factors for HCC in cirrhosis due to hepatitis C 
include iron overload, diabetes/obesity and smoking, attempts should 
be made to reduce these additional risks. 

There are some data which suggest that the use of triple therapy 
(interferon, ribavirin and amantadine) may be effective in non-
responders to antiviral therapies [8, 9]. 
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