
 

 

 

 

HEPATITIS C 

 

“The Calling of Saint Matthew” oil on canvas, 1598-1601,  

Michelangelo Merisi da Caravaggio. 



In 1599, Caravaggio won the commission to paint two scenes from the life of St. Matthew, at 

the Contarelli Chapel in the Church of St. Luigi.  

 

It would be a test of whether he could make a new kind of art for the public in the place that 

really counted. Whether he could move them to faith and salvation.  

 

But the “Martyrdom of Matthew”, the showpiece for the chapel, turned into a massive 

headache. The commission called for big architectural settings, the martyr with his eyes rolled 

to heaven, a cast of hundreds, angels on clouds.  

 

Now Caravaggio knew he didn’t want any part of that. But he didn’t know what to do instead.  

 

Blocked, he turned to the scene for the other wall.  

 

Somehow, when he thought about the “Calling of Matthew”, a light went on.  

 

Why? Because it was about a sinner. Not a saint... 

 

Suddenly it all made sense. What the church was looking for, and what Caravaggio was born 

to do. Make something sacred out of the lives of the squalid.  

 

So instead of setting the calling in some fantasy holy land, Caravaggio beams Jesus down to a 

dim room in Rome.  

 

It’s a dive, really. Torn paper shades on the windows.  

 

Characters from the card shops and other low-lives gathered to witness the big moment.  

 

Half of them don’t even notice when the two mysterious strangers, Christ and St. Peter, enter 

the room.  

 

Freeze-frame. The finger points.  

 

“Who, me?”  

 

“Yes, you, Matthew. You miserable creature.  

 

We don’t need the virtuous for this job. We need scum, like you”.  

 

And for this instant of redemptive transformation, Caravaggio had another stunning idea.  

 

Instead of highlighting Christ, cover him up.  

 

The less we see of him, the more we concentrate on that extended finger.  

 

And through that finger comes a bolt of radiance, that changes Matthew the sinner into 

Christ’s disciple.  

 

It’s all about the light.  



 

The light that’s too pure and too strong for the spiritually short-sighted.  

 

The old man with the glasses and the cash to receive.  

 

Now, if you think this sounds a bit like a theatre or the movies, well, you’re absolutely right.  

 

What Caravaggio wanted was for people to come into the darkness, in this space, and suddenly 

find themselves in the presence not of a painting at all, but a real event.  

 

Seeing is believing.  

 

Simon Schama, “The Power of Art”, BBC 2006.  

 

The Baroque style of the of the early Seventeenth century was an effort to win the hearts and 

minds of the illiterate masses in the Catholic response to the Protestant Reformation. While the 

Protestants detested religious paintings as idols and graven images the Catholics well 

understood the power of the visual image in age when the vast majority of the people were 

uneducated and illiterate. They also understood that the old Renaissance and Mannerists styles 

with their perfect and idealized visions of the Holy Land populated with angelic cherubs and 

putti and pious saints with hands held in prayer and eyes mistily upturned to the clouds were 

not going to inspire faith in the masses. What they wanted was a more believable and earthy 

vision, one in which even the lowest of society could immediately identify with, the ordinary 

folk in all their desperate squalor. And in the divinely gifted Michelangelo Merisi da 

Caravaggio they had their painter. Divinely gifted yes, but also a brutal foul mouthed, sword 

carrying, bad attitude man of the streets, A killer to boot! But if anyone could connect with the 

seething masses on the streets it was Caravaggio. In the “The Calling of Saint Matthew”, we 

see not a saint, as Schama points out, but a sinner. All could immediately identity! The 

message is direct, powerful, universal and timeless. It is a message of redemption. No matter 

how great the sinner, atonement and salvation are possible for any who are prepared to open 

their hearts.   

 

In years past a terrible liver virus that did not even have name, it wasn’t hepatitis A and it 

wasn’t hepatitis B, condemned those who had contracted it to a life time of ill health and 

premature death. They were a source of infection to others and held a great stigma. The vast 

majority of those who contracted it were drug addicts and outcasts of society, who by their 

sinful ways had pretty much “deserved” what they got. There was no cure, there was no hope. 

There was no redemption. But the miracles of 21st medical science now place us on the 

threshold of curing the once incurable disease. All clinical staff may now paint a noble 

Caravaggian canvas. We need reconnect with those who once lived without hope; their 

redemption is finally at hand!      

 

 

 

 

 

 

 

 



HEPATITIS C 

 

Introduction 

 

Hepatitis C is a viral infection of the liver.  

 

Chronic hepatitis C infection can lead to cirrhosis, (and portal hypertension), chronic liver 

failure and hepatocellular carcinoma, and it is one of the most common current indications 

for liver transplantation. 

 

It remains a major global health problem. 

 

Treatment regimens have until recently involved peginterferon-α - ribavirin therapy and 

although relatively effective, their widespread use is limited by ineligibility and/ or toxicity, 

especially in regard to the inteferons. 

 

Recently a number of direct-acting antiviral drugs that target multiple steps in the viral life 

cycle of hepatitis C have become available.   

 

Used in combination in interferon free regimens, relatively short courses are highly effective 

in achieving high rates of cures (i.e. viral eradication) with minimal toxicity. 3 

 

Currently available anti-hepatitis C drugs - called Direct Acting Antivirals (or DAAs)  (or 

more specifically - Direct acting anti-hepatitis C virus drugs) target specific non-structural 

proteins that are essential for the replication of the hepatitis C virus. 

 

Once considered an incurable disease, hepatitis C can now be cured in over 90% of cases. 

 

All patients should be considered for treatment and actively engaged in specialist care. 

 

History 

 

The existence of hepatitis C, originally identifiable only as a type of non-A non-B hepatitis 

was suggested in the 1970s by Harvey J. Alter, Chief of the Infectious Disease Section in the 

Department of Transfusion Medicine at the National Institutes of Health.  

 

He and his research team demonstrated how most post-transfusion hepatitis cases were not due 

to hepatitis A or B viruses. 

 

Working independently, Alter and Edward Tabor, at the U.S. Food and Drug Administration, 

proved through transmission studies in chimpanzees that a new form of hepatitis, initially 

called “non-A, non-B hepatitis” caused the infections, and that the causative agent was 

probably a virus. 

 

This work eventually led to the discovery of the hepatitis C virus in 1988. In April 1989, the 

discovery of the non-A, non-B virus, now renamed the hepatitis C virus, was published in two 

articles in Science. 

 

 



Epidemiology 

 

Hepatitis C occurs worldwide, and is a major global health problem. 

 

The World Health Organization (WHO) estimated that about 3% of the world’s population in 

2015 was infected with HCV and that there were more than 170 million chronic carriers who 

were at risk of developing liver cirrhosis and/or liver cancer. 

 

It 2014 an estimated 230,000 Australians were chronically infected with the hepatitis C virus. 3 

 

Most hepatitis C infection in Australia is acquired via IV drug abuse.   

 

Pathology 

 

Organism: 

 

Hepatitis C virus is a small RNA virus. 

 

There are at least six major genotypes of HCV, termed 1, 2, 3 4, 5, and 6. 

 

Each of these genotypes can be further subdivided (e.g. 1a, 1b etc.)  

 

At present the main genotypes found in the Australian population are: 

 

● Genotype 1 (54%) 

 

● Genotype 3 (37%) 

 

Transmission 

 

Hepatitis C is transmitted via bodily fluids, (primarily as blood-to-blood contact). 

 

Transmission can be via: 

 

1. Contaminated needles: 

 

 ● In Australia and other Western countries the sharing of injecting needles by 

  intravenous drug users is the most common mode of transmission.  

 

 ● Tattooing, ear piercing and body piercing using unsterile equipment are other 

  potential sources.  

 

 ● Needle stick injuries: 

 

♥ The risk of transmission from direct inoculation of fresh blood is 

 approximately 3%. The risk of transmission is negligible if the source is 

 HCV RNA-negative. 

 

2. Sexual transmission: 



 

 ● Rates of HCV infection are very low.  

 

  The risk is increased if the HCV positive partner is immunocompromised as the 

  viral blood titer may be increased, or when there is the possibility of blood-

  to-blood contact for example sex during menstruation and traumatic sexual 

  practices. 

 

3. Mother to baby transmission: 

 

● This is approximately 5 - 6% and is thought to occur only when the mother is 

 HCV RNA positive.  

 

  The likelihood of transmission is increased if the mother is also coinfected with 

  HIV.  

 

4. Blood transfusion if blood is not properly screened, (main risk is blood received prior to 

 1990).  

 

Although HCV has occasionally been detected in breast milk there is no evidence that HCV is 

transmitted from mother to child by breast feeding. 

 

Community or household transmission of HCV is considered rare. 

 

A proportion of HCV positive individuals do not fall into any known risk subgroup. They may 

have forgotten that they had exposure to injecting drugs many years ago or they may be 

unwilling to discuss the possibility. 

 

Incubation Period 

 

● The incubation period ranges from two weeks to six months.  

 

● It is most commonly six to nine weeks after which serum ALT levels rise.  

 

● Current HCV antibody tests become positive two to three months after exposure. 

 

Reservoir 

 

● Humans. 

 

Period of Communicability 

 

● Communicability occurs during the acute clinical stage of HCV infection and 

 indefinitely in the chronic carrier stage.  

 

● All HCV positive individuals should be considered potentially infectious although the 

 risk is minimal in the non-viraemic (PCR negative) individual. 

 

 



Susceptibility and Resistance 

 

● All non immune people are susceptible to infection.  

 

● The hepatitis C antibody is not protective for recurrent infection.  

 

● If infection resolves and the virus is cleared, the person can be re-infected with the 

 same and other genotypes. However there is some evidence from cohort studies that 

 the likelihood of reinfection is reduced after the first HCV infection. 

 

Clinical Features 

 

The disease typically progresses slowly over decades. 

 

Acute infection: 

 

1. Most acute infections with HCV are anicetric and asymptomatic.  

 

2. The only initial evidence acute infection may be the development of elevated serum 

 alanine aminotransferase (ALT) levels.  

 

3. When symptoms and signs do occur, they are similar to other forms of viral hepatitis 

 but usually milder. 

 

● Illness may be very be non-specific and include vague constitutional symptoms 

 such as fatigue, malaise, anorexia, headaches and nausea. 

 

4. Acute fulminant hepatitis with failure is very rare for hepatitis C.    

 

5. Approximately 25% of people with acute hepatitis C infection will clear it 

 spontaneously within six months. These individuals continue to have anti-hepatitis C 

 antibodies (i.e. a positive screening test), but do not have detectable viral RNA in 

 plasma (i.e. a negative PCR test). 

 

Chronic infection: 

 

Without treatment:  

 

1.  Approximately 75% of people infected with HCV become chronic carriers of the 

 virus.  

 

 ● Most of these are asymptomatic, but will be at risk of long term sequelae.   

 

2. Of those chronically infected, approximately 5-20% will develop significant 

 complications over a period of around 20 years. 

  

 These complications include: 

 

 ● Liver cirrhosis - with consequent portal hypertension. 



 

  ● Chronic liver failure   

 

 ● Hepatocellular carcinoma 

 

Risk populations: 

 

Specific at risk populations include: 

 

1. People who inject drugs or have done so in the past 

 

2. Sex workers 

 

3. People in custodial settings 

 

4. People with tattoos or body piercings 

 

5. People who received a blood transfusion/organ transplant before 1990 

 

6. Children born to mothers with hepatitis C 

 

7. Sexual partners of people with hepatitis C 

 

8. People with HIV or hepatitis B 

 

9. People with liver disease (persistently elevated alanine aminotransferase) 

 

10. People who have had a needle-stick injury 

 

11. Migrants from high-prevalence regions: 

 

♥ In particular: Egypt, Pakistan, Mediterranean and Eastern Europe, Africa and 

 Southern Asia. 

 

Investigations 

 

Initial testing: 

 

Four  initial tests are important: 

 

1. Anti-Hepatitis C Virus (HCV) IgG antibody: 

 

The antibody in this case is not protective. Current (EIA) tests cannot distinguish 

between patients who are currently infectious and those who have recovered from 

infection and developed immunity. 

 

It is an IgG test, (an IgM test is not currently available) and levels may take 3 to 6 

months to become positive. 

 



Note that the HCV antibody test, can give weakly false positive or equivocal results. 

 

If this antibody test is positive, a PCR test should be done.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Serologic pattern of Acute HCV Infection with Recovery, (CDC Website 2005) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Serologic pattern of Acute HCV Infection with Progression to Chronic Infection, (CDC 

Website 2005) 

 

A positive antibody test implies previous or current infection by the virus.  



 

2. PCR testing for HCV RNA: 

 

HCV infection is confirmed by using the combination of a HCV antibody test and PCR 

to detect HCV RNA.  

 

A positive PCR test for HCV RNA implies viraemia and ongoing infection. 

 

In patients with recent exposure to hepatitis C virus, the PCR test should be 

repeated after six months.  

 

There is no current recommendation for how frequently high-risk individuals should be 

screened, but annual serology is reasonable. 

 

A single negative PCR does not absolutely exclude infection as the viraemia may be 

intermittent. 

 

3. LFTs: 

 

Persistently elevated LFTs with a positive antibody test, and negative PCR may 

indicate chronic infection with intermittent viremia. PCR testing may need to be 

repeated. 

 

Low albumin, raised bilirubin and raised INR all suggest advanced liver disease 

 

4. Coinfection: 

 

● Hepatitis A, Hepatitis B and HIV serology should also be done as these are all 

 important coinfections. 

 

Advanced testing: 

 

Once a patient has chronic infection, further investigation aims to assess: 

 

1. The specific viral genotype. 

 

2. The stage of liver disease: 

 

● It is important to know whether a patient has advanced liver disease (i.e. 

 cirrhosis) to determine the urgency for treatment, and also to screen for 

 complications of cirrhosis such as portal hypertension and hepatocellular 

 carcinoma. 

 

● Important clues that raise suspicion for the presence of cirrhosis include: 

 

♥ Prolonged duration of infection / older age 

 

♥ Comorbid liver disease, especially heavy alcohol consumption 

 



♥ The presence of spider naevi 

 

♥ A low platelet count 

 

♥ Features of portal hypertension on US - splenomegaly 

 

● Non-invasive tests for liver fibrosis are now widely available, (see FibroScan 

 below). 

 

Viral genotyping: 

 

Approved treatment regimens for hepatitis C are genotype specific.  

 

It is therefore important to find out which viral genotype the patient has, by PCR testing. 

 

Before initiating antiviral therapy, the amount of viral RNA should also be quantified by PCR 

in order to guide treatment as well as to provide a baseline for comparison once treatment has 

commenced. 

 

Liver Ultrasound: 

 

All patients should have a liver ultrasound to: 

 

● Examine for features of portal hypertension (e.g. splenomegaly, reversal of portal vein 

 flow).  

 

● Screen for hepatocellular carcinoma.  

 

Transient elastography (FibroScan): 

 

This is a specialized non-invasive ultrasonic technique for measuring liver stiffness as a marker 

of the stage of liver fibrosis.  

 

It is widely available in specialist centres.  

 

A key question is what threshold of liver stiffness should be used to define cirrhosis, as this has 

implications for treatment duration.  

 

Thresholds have varied across clinical trials evaluating different regimens, but a reasonable 

threshold for treatment decision making is 12.5 kPa.  

 

Serum biomarkers for liver fibrosis have also been developed, but are not currently reimbursed. 

 

Liver biopsy: 

 

Liver histology is no longer required for accessing antiviral therapy. 

 

Liver biopsy is now generally reserved for patients when there is diagnostic uncertainty.  

 



Management  

 

There is no current vaccine available for the prevention of hepatitis C. 

 

Post Exposure Prophylaxis 

 

There is no current post exposure prophylaxis available for hepatitis C. 

 

Post Exposure Follow-up: 

 

In general terms this should consist of testing for: 

 

● HCV antibody 

 

● HCV PCR  

 

● LFTs 

 

Taken at: 

 

● 0 weeks, 6 weeks, 3 months and 6 months. 

 

Seroconversion 

 

In the event of seroconversion, early referral for consideration of initiation of treatment 

should be undertaken.  
 

Antiviral Therapy:  

 

The goal of treatment is a virological cure (i.e. a sustained virological response).  

 

This is defined as undetectable viral RNA in plasma 24 weeks after treatment has finished.  

 

A sustained virological response prevents the development of cirrhosis.  

 

In patients who already have cirrhosis, a sustained virological response reduces the risks of 

liver failure and hepatocellular carcinoma.  

 

Previously the widespread use of peginterferon-containing regimens has been limited by 

treatment-related toxicity, as well as disappointing efficacy in patients with advanced liver 

disease.  

 

Newer direct-acting antiviral drugs targeting multiple steps in the viral life cycle have recently 

been developed and used in combination to successfully treat hepatitis C infection.  

 

These interferon-free regimens have: 

 

● Very high cure rates. 

 



● Short duration (8-12 weeks) regimens.  

 

● Minimal toxicity.  

 

Antiviral agents that are currently used to treat hepatitis C include: 

 

1. Non-structural protein 3/4A (NS3/4A) protease inhibitors: 

 

 Examples include:  

 

● Simeprevir   

  

● Paritaprevir 

   

● Asunaprevir  

 

2. Non-structural protein 5B (NS5B) RNA-dependent RNA polymerase inhibitors: 

 

 ● Nucleotide polymerase inhibitors: 

 

Nucleoside (or nucleotide) inhibitors are analogues of the naturally occurring 

polymerase substrates and cause premature chain termination when 

incorporated into the developing nucleic acid chain. 

 

Since the HCV NS5B polymerase’s active site is highly conserved across 

genotypes, (or nucleotide) inhibitors tend to have similar antiviral activity 

across all HCV genotypes, referred to as pan-genotypic activity 

 

  Examples include: 

 

  ♥ Sofosbuvir 

 

 ● Non-nucleotide polymerase inhibitors: 

  

The non-nucleoside polymerase inhibitors bind distal to the catalytic site, are 

less likely to have pan-genotypic activity, and have thus far demonstrated a 

lower genetic barrier to resistance. 

 

  Examples include: 

 

  ♥ Dasabuvir  

 

  ♥ Daclatasvir 

    

3. Non-structural protein 5A (NS5A) inhibitors: 

 

 Examples include: 

 

 ● Velpatasvir 



 

 ● Ledipasvir    

 

 ● Ombitasvir 

 

Drug interactions: 

 

Drug- drug interactions may occur with all interferon‑free treatment regimens, and relevant 

drugs include proton pump inhibitors, statins and common antibiotics.  

 

Concomitant medicines should be reviewed before starting any patient on treatment.  

 

A valuable independent resource is available from the University of Liverpool at the Website: 

 

● www.hep-druginteractions.org 

 

Notification 

 

Hepatitis C infection (Group B disease) must be notified in writing within five days of 

diagnosis.  

 

Disposition: 

 

All patients should be considered for treatment and actively engaged in specialist 

Gastroenterologist or ID care. 

 

Additional Medical Resources  

 

Australian Guidelines for the Management of Hepatitis C including ongoing Updates on 

these can be found at: 

 

● http://www.gesa.org.au 

 

Hepatitis Drug Interactions  

 

● http://www.hep-druginteractions.org/ 

 

Patient Information Resources 

 

Hepatitis Australia Website: 

 

● www.hepatitisaustralia.com/ 
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