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E ditorial - FSRC

Dear Reader,

We are into the fourth edition of the FSRC hepatitis bulletin and it gives 
me pleasure to bring to you the latest version with some interesting 
information about HCV. Continuing the CODEX, we focus on the 
‘Natural history and clinical features of HCV’. Keeping in line with the 
rise of infographics globally as the choice of communicating complex 
information in a easy to understand manner, we try to capture the 
‘Special Conference on Therapy of Hepatitis C’ held in Prague in an 
infographic highlighting the future trends in management of HCV.  

In this issue we bring an article that throws light on the ‘Occupational 
exposure to Hepatitis C Virus in Health Care Workers’. The article 
focuses on some statistics, but also dwells into prevention and post-
exposure therapy. 

Apart from that we bring to you coverage of ‘The 63rd Annual Meeting 
of the American Association for the Study of Liver Diseases’, held in 
Boston last November with a focus on the new therapies. 

Finally, following what is a regular feature in our bulletin, we bring 
news from around the world impacting the HCV space.

We hope you enjoy this bulletin and are looking forward to your 
feedback.

Stay healthy,

Arun

Dr. Arun Gowda
Director - FSRC, phamax AG,
Bangalore, India
arun.gowda@fs-researchcenter.com
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Our Belief
We believe that unbiased and credible scientific 
information and recommendations allow healthcare 
stakeholders to make improved decisions for the 
enhancement of healthcare.

How we do it?
A dedicated group of in-house physicians, in 
collaboration with academic institutes and scientific 
experts, research and analyze the subject extensively to 
distil relevant knowledge. 

What we do?
We develop unique scientific solutions addressing the 
needs of the healthcare system. 

Our vision is to bring various groups within the 
healthcare ecosystem such as clinical leaders, patient 
organizations, nongovernment organizations (NGOs), 
governments, and pharmaceutical companies together 
under one platform to discuss, debate, and jointly 
develop strategies to overcome various healthcare 
access issues in emerging markets. In recent years, 
we have developed a network of various stakeholders 
across emerging and developed markets. During the 
course of our work and interactions with stakeholders, 
we have witnessed different aspects of access issues 
from a healthcare standpoint. We have extensively 
analyzed various data and information clearly indicating 
the existence of a significant gap between what needs 
to be done and what is actually being done from a 
healthcare delivery aspect.  

Our belief is if we provide the “right information to 
the right people in the healthcare ecosystem,” then 
a majority of the access issues could be resolved. 
Validated, unbiased, credible scientific information 
and recommendations undoubtedly allow healthcare 
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stakeholders to formulate robust health care plans. 
This in turn empowers healthcare personnel in arriving 
at improved decisions for enhanced healthcare 
management.

FSRC has completed various projects in Middle Eastern 
and Northern and sub-Saharan African countries, 
and we are currently completing projects in Egypt, 
Morocco, Cameroon, and CIS countries to assess the 
socioeconomic burden of HCV in these countries. The 
key goal of all these projects is to devise an action plan 
for local organizations (government and nongovernment 
organizations) to manage the disease more effectively 
and improve healthcare access for HCV patients.

In Egypt, which has the world’s highest HCV prevalence, 
FSRC is currently conducting a study to estimate the 
economic impact of failing to treat hepatitis C at an 
early stage. This report will be potentially utilized in 
managing hepatitis C more effectively in the future.  

In CIS countries, we are collaborating with multiple 
stakeholders to ascertain the burden of hepatitis C. This 
study is being conducted under the guidance of local 
governments.

As a team, we constantly strive toward identifying and 
recommending the best healthcare practices in those 
areas where effective and comprehensive healthcare 
policies are not in place. Through this strategy, we hope 
to contribute to the larger goal of providing effective 
healthcare to everyone.

Dr. Jyoti Rao 
Scientific Advisor  
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fs-researchcenter.com
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Senior Scientific Associate 
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fs-researchcenter.com
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Occupational Exposure to  
Hepatitis C Virus in  
Health Care Workers

Introduction
Three pathogens account for most cases of occupationally acquired blood-borne infection: 
hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV).1 
Among the 35 million health care workers (HCWs) worldwide, about 3 million experience 
percutaneous exposures to blood borne pathogens each year; two million of those to HBV, 
0.9 million to HCV and 170,000 to HIV. These injuries may result in 15,000 HCV, 70,000 
HBV and 1,000 HIV infections. More than 90% of these infections occur in developing 
countries.2 

Occupational exposure to blood can result from percutaneous injury (needle-stick or 
other sharps injury), mucocutaneous injury (splash of blood or other body fluids into the 
eyes, nose or mouth) or blood contact with non-intact skin. The most common form of 
occupational exposure to blood and one which is most likely to result in infection is the 
needle-stick injury. The common causes of needle-stick injury are two-handed recapping 
and unsafe collection & disposal of sharps waste.  Estimates suggest that hospital-based 
HCWs sustain 385,000 needle sticks and other sharps-related injuries each year (an 
average of 1,000 sharps related injuries per day, 25% of which occur in the operating 
room).3

Prevalence of HCV among HCW
HCWs are at high risk of acquiring viral hepatitis through occupational exposure to blood. 
According to the WHO (2003) report, sharp injuries alone account to exposure of 2.6% of 
all HCWs to HCV infection every year, translating into 16,000 new infections and 142 deaths 
annually worldwide.(4,5) Studies have shown that the overall prevalence of HCV among 
HCWs has been estimated to be 0.23%, rising to 0.28% for those who have occupational 
contact with blood and body fluids. Of the 10,654 HCWs who anonymously gave blood 
at their occupational health departments in Glasgow between 1994 and 1997, 30 tested 
positive. This equates to 0.28%, which is identical to findings of previous studies.( 6,7 )

“The risk of acquiring HCV infection following a 
needle stick injury is estimated at approximately 

3%, while HBV is 30% and HIV is 0.3%.”
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Figure 1: The risk of acquiring HCV, HBV and HIV infection following a needle stick injury

The accepted average of the risk of transmission from a hepatitis C antibody positive 
source to a HCW is estimated to be roughly between 1.2% and 3%.9 Exposure to blood 
and body fluids remains an important concern for HCWs, especially those who sustain 
a percutaneous injury. Given the high prevalence of the disease, it is very likely that a 
proportion of patients presenting for elective or emergency surgery might be infected 
with HCV. The observed and estimated HCV prevalence among surgical patients indicates 
that surgeons working in areas with high rate of intravenous drug abusers are more likely 
to operate on HCV infected patients (an estimated 1.4% of all surgical patients). It is thus 
essential for surgeons to be aware of the epidemiology, risk of operating on patients with 
HCV and management guidelines for HCWs inadvertently exposed to the disease.

Factors contributing to occupational exposure 
Between 2002 and 2011, 4381 significant occupational exposures to blood borne viruses 
(BBVs) were reported (increasing from 276 in 2002 to 541 in 2011) in UK. Seventy two 
significant occupational exposures reported between 2002 and 2011 involved ancillary 
staff, who had no direct involvement in patient care. Of these, 81% (58/72) were due to 
percutaneous exposures, with 62% (36/58) of which were caused by hollow bore needles. 
The majority of these exposures were due to non-compliance with SP (standard infection 
control precautions) for the handling and safe disposal of clinical waste. Procedure and 
HCW-related contributory factors in exposures occurring after the procedure accounted 
for 17% (64/371) and 10% (37) of percutaneous injuries, respectively.10

Figure 2: Factors contributing to occupational exposure
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HCV transmission from patients to HCWs
Surgeons performing exposure prone procedures (EPPs), where injury to the worker may 
result in the exposure of the surgeons’ broken skin to the blood of the patient, are likely 
to be at greatest risk of acquiring HCV. EPPs include procedures where the worker’s gloved 
hands may be in contact with sharp instruments, needle tips or sharp tissues (e.g. spicules 
of bone or teeth) inside a patient’s open body cavity, wound or confined anatomical space 
where the hands or fingertips may not be completely visible at all times. Such procedures 
occur mainly in surgery (including some minor surgery carried out by general practitioners, 
obstetrics and gynecology, dentistry) and some aspects of midwifery.(10,11) HCWs in areas 
such as operating, delivery and emergency rooms and laboratories have a higher risk of 
exposure. Cleaners, waste collectors and others whose duties involve handling blood-
contaminated items are also at risk.2

HCV Transmission from HCWs to patients
Occupational transmission of BBVs to the patients can occur via infected HCWs such as 
surgeons performing EPPs. Infected HCWs should be advised about the local arrangements 
for reporting, assessment, and management of any incidents in which patients appear to 
have been exposed to a HCWs blood. These patients should systematically receive the 
same post-exposure follow-up and management as HCWs.7

Prevention
The introduction of the Control of Substances Hazardous to Health Regulations (updated 
in 1999 and 2002) have obliged employers to assess the hazards of all substances with 
which their employees have contact at work. This entailed the introduction of health 
surveillance if there was a reasonable likelihood that an identifiable disease or adverse 
health effect could occur from the exposure.12 From the perspective of a HCW, this would 
include blood and body fluids with the associated risks of exposure to BBVs. All HCWs 
in the UK are required to undergo vaccination against HBV and also show evidence 
of immunity to infection. The remaining risk to HCWs in the UK is from HCV. Since no 
vaccine is available against HCV and, once infected most HCWs could develop chronic HCV 
infection.(13,14)

Standard infection control precautions and procedures help in minimizing the risk of 
transmission of all BBVs including HCV.15 It is therefore extremely important to adhere 
to local reporting mechanisms and to follow-up protocols.16 The increasing availability 
of safety devices and compliance with standard precautions can also help to reduce the 
risks.17 The HCWs must consistently adhere to current evidence-based guidelines in order 
to prevent healthcare-associated infections and transmission of infections from patient to 
patient & patient to staff.18

Universal Precautions
“Universal blood and body-fluid precautions” or “universal precautions,” should be used 
in the care of all patients, especially in the emergency healthcare units where the risk of 
blood exposure is high and the infection status of the patient is usually not known.(2,19)
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1. All HCWs should routinely use appropriate barrier precautions to prevent skin and 
mucous-membrane exposure when contact with blood or other body fluids of any 
patient is anticipated
a. Gloves should be worn for touching blood and body fluids, mucous membranes, 

or non-intact skin of all patients, for handling items or surfaces soiled with 
blood or body fluids, and for performing venipuncture and other vascular access 
procedures. Gloves should be changed after contact with each patient

b. Masks and protective eyewear or face shields should be worn during procedures 
that are likely to generate droplets of blood or other body fluids to prevent 
exposure of mucous membranes of the mouth, nose, and eyes

c. Gowns or aprons should be worn during procedures that are likely to generate 
splashes of blood or other body fluids

2. Hands and other skin surfaces should be washed immediately and thoroughly if 
contaminated with blood or other body fluids. Hands should be washed immediately 
after gloves are removed

3. All HCWs should take precautions to prevent injuries caused by needles, scalpels, 
and other sharp instruments or devices during procedures; when cleaning used 
instruments; during disposal of used needles; and when handling sharp instruments 
after procedures
a. To prevent needle stick injuries, needles should not be recapped, purposely bent 

or broken by hand, removed from disposable syringes, or otherwise manipulated 
by hand

b. After they are used, disposable syringes and needles, scalpel blades, and other 
sharp items should be placed in puncture-resistant containers for disposal; the 
puncture-resistant containers should be located as close as practical to the user 
area. Large-bore reusable needles should be placed in a puncture-resistant 
container for transport to the reprocessing area

4. HCWs who have exudative lesions or weeping dermatitis should refrain from all direct 
patient care and from handling patient-care equipment until the condition resolves

5. Although saliva has not been implicated in BBV transmission, to minimize the need 
for emergency mouth-to-mouth resuscitation, mouth-pieces, resuscitation bags, or 
other ventilation devices should be available for use in areas in which the need for 
resuscitation is predictable

6. Pregnant HCWs are not known to be at greater risk of contracting HCV infection than 
non-pregnant HCWs; however, if a HCW develops HCV infection during pregnancy, 
the infant will be at a risk of contracting HCV infection through perinatal transmission. 
Hence the pregnant HCW should strictly adhere to precautions to minimize the risk 
of HCV transmission
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Post exposure
The Health Protection Agency in UK provides guidelines for the investigation and 
appropriate management of HCV exposure.7 A summary of these recommendations 
about the investigation of, and follow-up of HCWs in relation to HCV when they have been 
occupationally exposed to blood is as below:

Summary of investigation and follow up of HCWs exposed to HCV

Known hepatitis C infected source
• Obtain baseline serum for storage from health care worker
• Obtain serum/EDTA for HCV RNA testing at 6 and 12 weeks
• Obtain serum for anti-HCV antibody testing at 12 and 24 weeks

Source known not to be infected with hepatitis C
• Obtain baseline serum for storage from health care worker
• Obtain follow-up serum if symptoms or signs of liver disease develop

Hepatitis C status of source unknown
• Obtain baseline serum for storage from health care worker
• Designated doctor to perform risk assessment

High risk source
• Manage as known infected source

Low risk source
• Obtain serum for anti-HCV testing at 24 weeks

Antiviral Therapy for Post Exposure
There are currently no treatment recommendations for patients with acute HCV, but recent 
data has shown that up to 95% of people treated with conventional or pegylated interferon 
monotherapy can clear the virus from the body. Since there are no recommendations for 
treatment, the decision should be made by the patient in collaboration with a healthcare 
provider.20
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    he Liver Meeting 2012
         The 63rd Annual Meeting of the American  
         Association for the Study of Liver Diseases 
         November 9-13
           Hynes Convention Center   ●   Boston, Massachusetts, USA

T 

Educational grants received from

What’s New in 2012 - AASLD’s Learning Technology

AASLD’s three learning resources are LiverLearning®,  
Clinical Liver Disease (CLD), and our Practice Guidelines. 

LiverLearning®, AASLD’s official educational portal, contains captured  
sessions, presentations, abstracts, and ePosters from The Liver Meeting®  
and beyond 
Clinical Liver Disease (CLD), AASLD’s first ever online journal designed  
   specifically for clinicians, contains CME-certified blended textual, audio,  
       and video content.
                 Practice Guidelines enables access to all liver disease guidelines  
            including the latest updates on mobile devices, and through  
            LiverLearning®
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The Liver Meeting 2012

Title and Presenter Objective Conclusion

HCV New Agents: Interferon free therapy

Sofosbuvir (GS-7977) Plus Ribavirin

Once Daily Sofosbuvir 
(GS-7977) Plus Ribavirin 
in Patients with HCV 
Genotypes 1, 2, and 3: 
The ELECTRON Trial
Presenter: E. J. Gane

To evaluate the efficacy 
and safety of SOF + RBV in 
treatment naïve or prior 
null responders, genotype 
1, 2 and 3 patients

SOF + RBV elicited a rapid 
decline in HCV RNA in 
all treatment groups (85 
of 95 enrolled achieved 
RVR). SOF + RBV for 12 
weeks provided high rates 
of SVR in GT 2/3 patients 
(both treatment-naïve and 
treatment-experienced). 
GT 1 prior null responders 
had suboptimal rates 
of SVR. Adverse events 
were generally mild 
and consistent with 
RBV treatment; no SAEs 
were attributed to SOF 
treatment

Sofosbuvir (GS-7977) Plus PEG/Ribavirin

Once Daily Sofosbuvir (GS-
7977) plus PEG/RBV: High 
Early Response Rates Are 
Maintained During Post-
Treatment Follow-Up In 
Treatment-Naïve Patients 
With HCV Genotype 1, 
4, and 6 Infection in the 
ATOMIC Study 

Presenter: T. Hassanein

To determine the optimal 
duration of treatment 
for SOF combined with 
PEG/RBV in treatment-
naïve patients chronically 
infected with HCV 
genotypes (GT) 1, 4, or 6

SOF 400 mg + PEG/RBV 
demonstrated potent 
antiviral activity. The 12-
week regimen was safe 
and highly effective for 
the treatment of HCV GT 
1, and appears to be as 
effective as the 24-week 
regimens. SOF + PEG/
RBV for 24 weeks was 
efficacious in treating 
patients with HCV GT 4 or 
GT 6, suggesting shorter 
treatment durations 
should be explored
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Title and Presenter Objective Conclusion

HCV New Agents: Interferon free therapy

BI 201335 + BI 207127 + Ribavirin

Interferon (IFN)-free 
combination treatment 
with the HCV NS3/4A 
protease inhibitor BI 
201335 and the non-
nucleoside NS5B inhibitor 
BI 207127 ± ribavirin (R): 
Final results of SOUND-C2 
and predictors of 
response

Presenter: S. Zeuzem

SOUND-C2 investigated 
the combination of BI 
201335 (NS3/4A protease 
inhibitor) and BI 207127 
(non-nucleoside NS5B 
inhibitor) in treatment-
naïve patients with 
genotype (GT) 1 HCV with 
or without RBV

The combination of BI 
201335 + BI 207127 + 
RBV demonstrated high 
SVR rates, and was well 
tolerated

Alisporivir plus Ribavirin and delayed add-on PEG

Alisporivir plus Ribavirin 
achieves high rates of 
sustained HCV clearance 
(SVR24) as interferon 
(IFN)-free or IFN-add-on 
regimen in treatment-
naive patients with HCV 
GT2 or GT3: Final results 
from VITAL-1 study

Presenter: J. Pawlotsky

To investigate the rates of 
sustained viral response 
(SVR) with ALV-based 
regimen – fully interferon-
free and delayed add-on 
peginterferon (PEG) to 
ALV/RBV - in HCV GT2/3 
patients

Alisporivir plus Ribavirin 
represents an effective 
interferon-free option 
in HCV GT2/3 patients 
resulting in high SVR24 
rates for patients with 
early viral clearance. The 
combined regimen of 
ALV/RBV interferon-free 
and add-on IFN provided 
better efficacy and safety 
than PEG/RBV

The Liver Meeting 2012
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Title and Presenter Objective Conclusion

HCV New Agents: Vaccines

GI-5005 Therapeutic Vaccine

GI-5005 Therapeutic 
Vaccine Enhances 
Virologic Clearance By 
Peg-IFN/Ribavirin In Naive 
HCV Genotype 1 Patients 
With IL28B Genotype T/T

Presenter: M. L. Shiffman

To evaluate the impact 
of GI-5005 Therapeutic 
Vaccine in combination 
with Peg-IFN/Ribavirin 
compared to Peg-IFN/
Ribavirin alone

GI-5005 plus P/R 
improved virologic 
response in IL28B T/T 
subjects compared to 
P/R alone. These data 
suggest that the GI-5005 
therapeutic vaccine 
augments the immune 
response in subjects 
with the IL28B T/T 
genotype and may serve 
as a proxy for interferon 
replacement. GI-5005 
may therefore serve as a 
component of emerging 
IFN-free regimens for use 
in difficult to treat chronic 
HCV populations

HCV New Agents: Interferon Lambda

Peginterferon Lambda + Ribavirin

First Report of 
Peginterferon Lambda/
Ribavirin in Combination 
With Either Daclatasvir 
or Asunaprevir in HCV 
Genotype 1 Japanese 
Subjects: Early Sustained 
Virologic Response (SVR4) 
Results From the D-LITE 
Japanese Sub-Study

Presenter: N. Izumi

To evaluate the effect of 
pefinterferon Lambda 
with ribavarin and 
Daclatasvir or Asunaprevir 
in genotype 1 patients

Lambda/RBV-based 
regimens with ASV or DCV 
were highly effective in 
Japanese patients. 83% 
and 100%, respectively, 
achieved SVR4. Lambda/
RBV/DCV was better 
tolerated than Lambda/
RBV/ASV

The Liver Meeting 2012
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Title and Presenter Objective Conclusion

HCV New Agents: Hard to Treat Patients

Liver transplant recipient with severe recurrent Hepatitis C

First ever successful use 
of Daclatasvir (DCV) and 
GS-7977 (sofosbuvir), 
an Interferon-free 
oral regimen, in a liver 
transplant recipient with 
severe recurrent  
Hepatitis C

Presenter: R. J. Fontana

The aim of our study is 
to describe the first ever 
use of DCV and GS-7977 
combination therapy in 
a liver transplant (LT) 
recipient with severe 
recurrent HCV

An interferon free 
regimen of DCV and 
GS-7977 led to rapid 
suppression of serum 
HCV RNA and sustained 
clearance of HCV in an 
immunosuppressed 
LT recipient who had 
previously failed pegIFN/
ribavirin therapy. The 
potent antiviral efficacy 
and favorable safety 
profile of this Interferon-
free oral combination 
regimen as well as the 
low potential for drug-
drug interactions with 
calcineurin inhibitors 
make it an attractive 
regimen worthy of further 
study in LT recipients 
and other patients with 
advanced liver disease

Chronic HCV Genotype (GT) 1-Infected Null Responders

Sustained Virologic Re-
sponse in Chronic HCV 
Genotype (GT) 1-In-
fected Null Responders 
With Combination of 
Daclatasvir (DCV; NS5A 
Inhibitor) and Asunaprevir 
(ASV; NS3 Inhibitor) With 
or Without Peginterferon

To evaluate efficacy and 
safety of quadruple regi-
men (DCV, ASV, and PEG/
RBV) and dual regimen 
(DCV + ASV)

When PEG was withheld 
from the regimen, viro-
logic breakthrough (VBT) 
occurred in a high pro-
portion of GT1a patients. 
However, the DUAL 
regimen of DCV and ASV 
achieved SVR4 in a high 
proportion of GT1b

The Liver Meeting 2012
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Title and Presenter Objective Conclusion

HCV New Agents: Hard to Treat Patients

Chronic HCV Genotype (GT) 1-Infected Null Responders

Alfa-2a/Ribavirin (PEG/
RBV) 

Presenter: A. S. Lok

patients. Thus IFN-free 
treatment regimens for 
GT1 patients may need to 
be tailored according to 
subgenotype

HCV patients undergoing liver transplantation

No clinically significant 
interaction between 
the investigational 
HCV protease inhibitor 
TMC435 and the 
immunosuppressives 
cyclosporine and 
tacrolimus 

Presenter: S. Ouwerkerk-
Mahadevan

To evaluate 
pharmacokinetic (PK) 
interaction between 
steady-state TMC435 and 
single dose cyclosporine 
or tacrolimus in healthy 
subjects. (The regimen 
is intended to be 
used in HCV-infected 
patients undergoing liver 
transplantation)

Cyclosporine exposure 
(AUC) was 19% higher and 
tacrolimus exposure 17% 
lower in the presence of 
TMC435. As changes were 
not clinically relevant no 
a- priori dose-adjustment 
of cyclosporine or 
tacrolimus would be 
required if TMC435 is to 
be used in combination 
with these agents

HCV/HIV Co-infected Patients

Up to 100% SVR4 rates 
with ritonavir-boosted 
danoprevir (DNVr), 
mericitabine (MCB) 
and ribavirin (RBV) ± 
peginterferon alfa-2a 
(40KD) (PEG) in HCV 
genotype 1-infected 
partial and null 
responders: results from 
the MATTERHORN study
Presenter: J. J. Feld

To evaluate efficacy and 
safety of DNVr, MCB and 
PEG±RBV in a large cohort 
of genotype (G)1 HCV/HIV 
co-infected partial/null 
responders

Addition of MCB to 
DNVr+PEG/RBV for 24 
wks of treatment results 
in SVR4 in 100% of G1b 
and up to 83% of G1a 
prior PEG/RBV partial/
null responders. MCB-
containing QUAD therapy 
was well tolerated and is 
a promising approach for 
the treatment of partial/
null responders

The Liver Meeting 2012
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Title and Presenter Objective Conclusion

HCV New Agents: Hard to Treat Patients

Advanced hepatic fibrosis

Safety and efficacy 
of ritonavir-boosted 
danoprevir (DNVr), 
peginterferon α-2a 
(40KD) (PEG) and ribavirin 
(RBV) with or without 
mericitabine in HCV 
genotype (G)1-infected 
treatment-experienced 
patients with advanced 
hepatic fibrosis

Presenter: I. M. Jacobson

To evaluate efficacy 
(SVR4 rates) and safety 
of DNVr+PEG/RBV and 
DNVr+MCB+PEG/RBV

Overall SVR4 rates of up 
to 88% were achieved 
with DNVr and MCB plus 
PEG/RBV combination 
therapy in HCV-infected 
treatment-experienced 
patients with advanced 
fibrosis. Treatment was 
safe and well-tolerated 
through 24 weeks

Advanced hepatic fibrosis and Cirrhosis

Efficacy and tolerability 
of TMC435 150 mg once 
daily with peginterferon 
α-2a and ribavirin 
for treatment of HCV 
genotype 1 infection in 
patients with Metavir 
score F3 and F4 (PILLAR 
and ASPIRE trials)

Presenter: F. Poordad

Objective: PILLAR 
(TMC435-C205; 
NCT00882908) and 
ASPIRE (TMC435-C206; 
NCT00980330), assessed 
efficacy, safety and 
pharmacokinetics 
of TMC435 with 
peginterferon α-2a and 
ribavirin (PR) in HCV 
genotype 1 patients 
with Metavir score F3 in 
PILLAR, and those with 
F3/F4 in ASPIRE

In patients with Metavir 
scores of F3 or F4, SVR24 
rates following treatment 
with TMC435 plus PEG/
RBV (60%) were higher 
than with PEG/RBV 
(20%). TMC435 was well 
tolerated in these patients

The Liver Meeting 2012
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Title and Presenter Objective Conclusion

HCV New Agents: Hard to Treat Patients

Compensated liver cirrhosis

Efficacy and safety of 
the interferon (IFN)-free 
combination of BI 201335 
+ BI 207127 ± ribavirin 
(RBV) in treatment-
naïve patients with HCV 
genotype (GT) 1 infection 
and compensated liver 
cirrhosis: Results from the 
SOUND-C2 study

Presenter: V. Soriano

To evaluate efficacy 
(SVR12) and safety of BI 
201335 + BI 207127 ± 
ribavirin (RBV) in patients 
with cirrhosis

This is the first study to 
report data on IFN-free 
treatment of patients 
with HCV GT1 infection 
and compensated 
liver cirrhosis. The BID 
dosing of BI 207127 in 
combination with BI 
201335 QD and RBV 
achieved high SVR rates 
with good tolerability in 
patients with cirrhosis. 
These data support 
the further study and 
development of this 
IFN-free combination in 
cirrhotic patients

The Liver Meeting 2012
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H CV Codex
Natural history and Clinical features of Hepatitis C Infection
The natural history of HCV infection remains incompletely understood even after years of 
the discovery of the hepatitis C virus (HCV). This is partly due to differing research methods 
used to determine disease course across and variability in natural history between infected 
groups.(1,2) 

HCV is a small enveloped, single-stranded, positive sense RNA virus of the family Flaviviridae, 
with a preference for hepatocytes. Its propensity for frequent mutations allows the virus 
to evade a vigorous cell-mediated immune response to the initial infection. This weak 
early response of T cells appears to set the stage for long-term infection. (3,4) 

Most people (75%) who were recently infected with hepatitis C do not have symptoms. 
The remaining 25% manifest mild symptoms like fatigue, loss of appetite, muscle aches or 
fever. About 1 in 10 complains of self-resolving jaundice.(5,6)   

Over time, people with chronic infection may begin to experience the effects of the 
persistent inflammation of the liver caused by the immune reaction to the virus.4

Acute HCV infection
The incubation period for acute HCV infection varies from two weeks to six months.(7,8) 
HCV antibodies can be found for the first time around 8 weeks after exposure (detected 
by ELISA testing). However, viral replication can be detected as early as one week after 
exposure through HCV-RNA PCR testing.

Figure 1: Acute HCV infection

Reference(4,5,6) 

HCV infection, due to its frequent asymptomology, is not commonly identified in the 
acute phase unless a known exposure is established. The majority of newly-infected 
patients will have a clinically non-apparent or mild course, hence making it is difficult 

Flu-like Symptoms

• Fever 
• Fatigue 
• Nausea 
• Vomiting 

• Loss of appetite
• Joint pain

• Dark urine 
• Clay-colored stool 
• Abdominal pain 

• Jaundice

Other Symptoms
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to determine the number of new HCV infections. In addition, the age of infection upon 
diagnosis cannot be determined in most cases. Therefore, acute hepatitis C will not be 
noticed in most patients. Periodic screening for infection may be warranted in certain 
groups of patients, who are at high risk for infection, e.g., homosexually-active patients 
with HIV infection.9

Chronic HCV infection
By definition, hepatitis C is regarded to be chronic after persistence for more than six 
months.

The risk of acute infection reaching the chronic stage is very high. About 75-85 % of HCV 
infected people develop chronic disease; 60–70% of chronically infected people develop 
chronic liver disease; 5–20% develop cirrhosis and 1–5% die from cirrhosis or liver  
cancer.6,10

In the United States, about 40 to 60 % of cases of chronic liver disease are associated with 
HCV infection.11 The progression of chronic liver disease is usually insidious: it is slow and 
without symptoms or physical signs in most patients during the first two decades after 
infection. Frequently, chronic hepatitis is not recognized until symptoms appear with the 
development of advanced liver disease.

Extrahepatic manifestations
A low percentage of patients (1%–2%) with chronic infection develop extra-hepatic 
manifestations of the disease.12 Cryoglobulinemia is the most common extra-hepatic 
manifestation.

Exposure
(Acure Phase)

Chronic

Resolved

85%(85)

20%(17)

25%(4)

75%(13)

80%(68)

HIV and Alcohol

15%(15)

Stable

Slowly Progressive

Cirrhosis

HCC Transplant
Death

Figure 2: Natural history of HCV infection
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Disease progression 
Most of the chronically infected patients have persistently elevated liver enzymes in 
further follow-up. Once chronic infection is established, there is a very low chance of 
spontaneous clearance.6,13 No clinical features of the acute disease or risk factors for 
infection, including a history of percutaneous exposures, have been found to be predictive 
of chronicity. No association has been shown between the progression of liver disease and 
HCV RNA and ALT levels. Although elevated ALT levels can indicate liver damage, it is not 
uncommon for levels to fluctuate in patients with chronic HCV infections. Liver enzyme 
levels can remain normal for over a year despite established chronic liver disease.
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H epatitis News
Co-infection with hepatitis B or C is a risk factor for reduced bone  
mineral density among women with HIV; January 28, 2013

26 schools set up for training of KP community midwives in  
Pakistan; January 28, 2013

Participants were recruited between 2004-05 and 2008-09. Scans were used to 
measure bone mineral density in the lumbar spine, femoral neck (hip) and total 
body. The study population consisted of 626 people, 269 of whom had chronic viral 
hepatitis co-infection (208 with hepatitis C, 45 with hepatitis B and 16 with both). 
Overall, the study participants had a median age of 44 years and 27% were female 
(31% postmenopausal).

The majority of participants (71%) had an undetectable viral load and the median 
CD4 cell count was 506 cells/mm3. Rates of osteopenia (mild reduction in bone 
mineral density) were similar between people who had co-infection and HIV-
monoinfection (49 vs 53%). However, prevalence of osteoporosis was significantly 
higher among those with viral hepatitis co-infection (35 vs 26%, p = 0.03).

The study strongly suggests that chronic viral hepatitis is associated with 
osteoporosis in HIV-infected women.

http://www.aidsmap.com/Co-infection-with-hepatitis-B-or-C-is-a-risk-factor-for-
reduced-bone-mineral-density-among-women-with-HIV/page/2564412/

The Khyber Pakthunkhwa government, Peshawar has set up 26 schools for 
community midwives in 24 districts, besides training 1,072 midwives during its first 
three years.

The initiative is focused on the reduction of high infant mortality rate, child mortality 
rate and maternal mortality rate.

http://pakobserver.net/detailnews.asp?id=193486

An outbreak of hepatitis C was reported in a remote village of Takiya-Magam, 
Kokernag in Srinagar, India. Out of more than 1000 samples taken from the village 
during last two weeks, 300 people have tested positive.

Hepatitis-C epidemic in Kokernag village, 300 positive; January 27, 2013
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Hepatitis-C epidemic in Kokernag village, 300 positive; January 27, 2013

Study finds connection between tattoos, hepatitis C;  
 January 27, 2013

Hepatitis C cases climbing in NKY; January 26, 2013

The epidemic has created panic among the residents of the area and has left the 
health experts in a state of worry as they are yet to find out the exact cause of the 
outbreak. 30 percent of the cases who have acquired the virus have never been 
administered injection.

http://www.kashmirtimes.com/newsdet.aspx?q=11631

According to the study, which appeared in the journal Hepatology, people with the 
hepatitis C virus, were almost four times more likely to report having a tattoo, even 
when other major risk factors were taken into account.

For the study, researchers asked almost 2,000 people about their tattoos and 
hepatitis status, among other question, at outpatient clinics at three New York 
area hospitals between 2004 and 2006. They found that 34 percent of people with 
hepatitis C had a tattoo, compared with 12 percent of people without the infection.

“Tattooing in and of itself may pose a risk for this disease that can lay dormant 
for many, many years,” said study co-author Fritz Francois of New York University 
Langone Medical Center, although he warned that the study could not produce a 
direct cause and effect.

http://triblive.com/usworld/nation/3373606-74/hepatitis-tattoo-
percent#axzz2JGJA3xYB

Hepatitis C is plaguing Northern Kentucky, where the rate of people infected is far 
higher than the state or national rate, and the region’s heroin epidemic is cited as 
the likely cause.

Northern Kentucky’s rate of hepatitis C was three times the state’s in 2011 and about 
10 times above that of the United States when compared to the CDC’s 2010 rates.

The Northern Kentucky health department is fighting back by providing testing 
and information about the blood-borne disease, with the state and the Centers for 
Disease Control and Prevention keeping an eye on the region.

The Independent Health Department District is taking part in a pilot program, 
offering free testing for anyone concerned and targeting high-risk groups. 
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Hepatitis C cases climbing in NKY; January 26, 2013

Those who test positive for the disease are provided with counseling, education 
and direction in how best to get care.

http://news.cincinnati.com/article/20130125/NEWS0103/301260041/Hepatitis-
C-cases-climbing-NKY?nclick_check=1

Recent data highlight the chronic viral hepatitis burden in the United States, 
especially among baby boomers. Patients aged 44 to 63 years comprised 50% of all 
hepatitis B virus infections and 75% of all hepatitis C virus infections.

The Chronic Hepatitis Cohort Study was a prospective longitudinal, observational 
cohort study in which researchers reviewed the medical records of more than 
1.6 million adults who were seen from 2006 to 2010. Among those, 2,202 had 
confirmed chronic HBV and 8,810 had confirmed chronic HCV.

In the cohort of patients with HBV infection, 57.8% were Asian/Pacific Islander, 
28.3% were white and 13.3% were black. The death rate was 21.6 per 1,000 person-
years

http://www.healio.com/infectious-disease/gastrointestinal-infections/news/
online/%7BB822D7DB-7BB2-42E1-8CF5-43B0EF0E6CCB%7D/New-data-
highlight-US-hepatitis-burden

http://vaccinenewsdaily.com/united-states/321874-u-s-seniors-hit-hard-by-
hepatitis-b/

Scientists at the National University of Colombia warned of the risk of an outbreak 
of hepatitis E, a new variant in this country, transmitted via fecal matter and pig 
livers.

So far, only one case has been detected, but experts urged caution to prevent a 
possible epidemic, due to the lack of proper hygiene in swine production systems.

‘Chronic Hepatitis Cohort Study’ reports baby boomers comprising 
50% of all HBV infections and 75% of all HCV infections;  
January 23, 2013

Colombia Warns about Possible Outbreak of Hepatitis E; 
 January 23, 2013

http://www.healio.com/infectious-disease/gastrointestinal-infections/news/online/%7BB822D7DB-7BB2-42E1-8CF5-43B0EF0E6CCB%7D/New-data-highlight-US-hepatitis-burden
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Colombia Warns about Possible Outbreak of Hepatitis E;  
 January 23, 2013

The director of the University Center research group on Biodiversity and Molecular 
Genetics, Alberto Lopez, revealed that, after evaluating the top five hog slaughter 
plants in the region, the presence of antibodies to hepatitis E were detected.

http://www.plenglish.com/index.php?option=com_
content&task=view&id=1039011&Itemid=1

More action needs to be taken to prevent and treat the infectious condition hepatitis 
C or else the world will face growing social and economic problems, according to a 
new report.

‘The Silent Pandemic: Tackling Hepatitis C with Policy Innovation’, published by the 
Economist Intelligence Unit (EIU) and funded by pharma firm Janssen, says countries 
need to develop strategies that take a comprehensive approach to hepatitis C care 
to improve the current situation, which sees as few as 10 per cent of people with 
the condition currently receiving treatment.

“In both developed and developing countries, the true human and economic cost 
of HCV will continue to rise unless policy makers confront this urgent public health 
issue now.”

One of the main areas of concern highlighted by the study’s findings was the lack of 
knowledge about hepatitis C incidence.

According the report, few countries are able to provide data on the number of 
people with the disease. In the EU 16 countries were found to have either poor 
or non-existent data on hepatitis B and C, with only the Netherlands judged to be 
collecting good data.

http://www.pmlive.com/pharma_news/governments_need_to_get_a_grip_on_
hepatitis_c_459155

Scientists from the National Institute of Arthritis and Musculoskeletal and Skin 
Diseases (NIAMS), part of the National Institutes of Health, and the University of 
Oxford, U.K., have shed light on a long-standing enigma about the structure of a 

Governments need to “get a grip” on hepatitis C; January 17, 2013

NIH scientists shed light on mystery surrounding hepatitis B virus; 
 January 08, 2013

http://www.plenglish.com/index.php?option=com_content&task=view&id=1039011&Itemid=1
http://www.pmlive.com/pharma_news/governments_need_to_get_a_grip_on_hepatitis_c_459155
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NIH scientists shed light on mystery surrounding hepatitis B virus; 
 January 08, 2013

protein related to the Hepatitis B virus. Their findings were reported in Structure, 
could lead to new therapeutic strategies for chronic liver disease.

The findings pertain to the structure of the e-antigen, which plays a role in 
establishing immune tolerance and HBV infection. They discovered that the 
e-antigen subunit has essentially the same fold as the core antigen subunit, but 
that it pairs into dimers (two associated subunits) in an entirely different way, with 
a relative rotation of 140 degrees between the subunits. The rotation obviates the 
protein’s ability to assemble and transforms its antigenic character. This switch 
represents a novel mechanism for regulating a protein’s structure and function.

Understanding the e-antigen structure provides a framework upon which future 
studies can build to fully elucidate its role in HBV persistence, and possibly a way to 
prevent the establishment of chronic liver infections.

http://www.niams.nih.gov/News_and_Events/Spotlight_on_Research/2013/
hepatitis_b.asp 

http://www.nih.gov/news/health/jan2013/niams-08.htm 

The company made public results of an ongoing Phase 2 ELECTRON study analyzing 
the nucleotide sofosbuvir and the NS5A inhibitor GS-5885, as well as giving a 
progress report on several Phase 2 and 3 clinical trials assessing a once a day daily, 
fixed dose pill mixture containing both medicines.

The results came from a 12 week course of oral treatment with softosbuvir, GS-
5885 and ribavirin (RBV) with patients with genotype 1 HCV who have not showed 
any progress from interferon therapy. The most recent announcement verifies that 
all nine patients reached SVR4. The patients will continue to be followed to monitor 
sustained virologic response rates at 12 and 24 weeks (SVR12 and SVR24).

Progress on Fixed-Dose Combination Medicine:

ION-1: A Phase 3 trial that started in October of 2012 and is measuring sofosbuvir/
GS-5885 with and without RBV for 12 or 24 weeks. After an analysis of results from 
the two 12 week parts of an enrollment of 200 patients, ION-1 will recruit more 
participants and examine sofosbuvir/GS-5885 in 800 people.

ION-2: The 2nd Phase 3 trial for sofosbuvir/GS-5885 is planning on starting to 
screen patients this month. The study will analyze the fixed-dose combination with 
RBV for 12 weeks and with and without RBV for 24 weeks of treatment for patients 

Gilead on Schedule with Hepatitis C Treatments; January 08, 2013

http://www.niams.nih.gov/News_and_Events/Spotlight_on_Research/2013/hepatitis_b.asp
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Targeting Hepatitis C Treatment:  
The Importance of Interleukin (IL)-28; January 08, 2013

NIH investigators discover new gene that affects clearance of  
hepatitis C virus; January 06, 2013

Gilead on Schedule with Hepatitis C Treatments;  January 08, 2013

with genotype 1 HCV. Individuals in this study will have not responded to earlier 
treatment with IFN or IFN with a protease inhibitor.

LONESTAR: Enrollment is taking place for another Phase 2 study of sofosbuvir/GS-
5885 for 12 weeks and of sofosbuvir/GS-5885 with and without RBV for 8 weeks, 
for patients with genotype 1 HCV who have not responded to previous treatment.

http://www.medicalnewstoday.com/articles/254644.php

A meta-analysis has confirmed that polymorphisms (SNP) in the gene coding 
for interleukin-28 (IL28B) influence natural hepatitis C viral (HCV) clearance and 
response to pegylated interferon-α plus ribavirin (PEG-IFN/RBV). Information 
about IL28B genotype could be used to provide personalized medicine and target 
treatment options effectively.

Having a favorable genotype at any one of seven IL28B polymorphisms equated 
to more than double the probability of achieving SVR. The study also found that 
two SNP were associated with spontaneous clearance. Detailed analysis showed 
that the effect of ethnicity and viral type also influenced the strength of individual 
association. Consequently the association between favorable variants and SVR for 
HCV types 2 and 3 was three times lower than types 1 and 4.

http://www.sciencedaily.com/releases/2013/01/130107190754.htm 

Scientists have discovered a gene that interferes with the clearance of hepatitis C 
virus infection. They also identified an inherited variant within this gene, Interferon 
Lambda 4 (IFNL4), that predicts how people respond to treatment for hepatitis C 
infection.

“Our work fulfills several promises of the genomic era,” said NCI’s Thomas R. 
O’Brien, M.D., Infections and Immunoepidemiology Branch, DCEG. 

The discovery will help in 
• Better understanding of biology; new gene will help in better understand 

response to viral infection
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NIH investigators discover new gene that affects clearance of  
hepatitis C virus; January 06, 2013

• Personalized medicine; the new genetic marker may transition to clinical 
practice because it predicts treatment outcome for African-American patients 
better than the current genetic test

• New potential treatments: the INFL4 protein may be used as a novel therapeutic 
target for hepatitis C virus infection, and possibly other diseases

http://www.nih.gov/news/health/jan2013/nci-06.htm

Health officials in West Nile have expressed fear over the persistent existence of 
Hepatitis B virus, which has killed at least 29 people.

They say cases of Hepatitis B virus are on the rise in Moyo and Adjumani districts 
as most of the health facilities in the area lack the required vaccines to combat the 
virus.

In private clinics, a complete dose of Hepatitis B vaccine is sold at Shs 80,000, which 
most patients complained was too expensive.

In a report compiled by the district disease surveillance teams, at least 21 deaths 
were recorded in Moyo and another eight in Adjumani District between 2010 and 
2012.

http://www.monitor.co.ug/News/National/Hepatitis-B-kills-29-people-in-West-
Nile/-/688334/1657636/-/cfi9xl/-/index.html 

The FDA warned people taking the hepatitis C drug Incivek (telaprevir) that it 
has received reports of a serious skin rash from the medication, which has led to 
several deaths. The deaths occurred in people taking combination of Incivek with 
peginterferon alfa and ribavirin.

The FDA will be adding a boxed warning about these potential problems to the 
Incivek drug label. The warning will instruct people receiving Incivek combination 
treatment to immediately discontinue all three medications if they develop a rash.

Hepatitis B kills 29 people in West Nile;  January 05, 2013

FDA Warns of Fatal Rash from Hepatitis C Drug Incivek;  
December 19, 2012
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FDA Warns of Fatal Rash from Hepatitis C Drug Incivek; 
December 19, 2012

In a news release from Vertex Pharmaceuticals, makers of Incivek, the company 
said that less than 1% of people who received Incivek combination treatment had 
a serious skin reaction to it when the treatment was tested in a late-stage clinical 
trial. These patients required hospitalization for the skin reaction, yet all recovered 
from it.

http://www.webmd.com/hepatitis/news/20121219/fatal-rash-hep-c-incivek

US Centers for Disease Control and Prevention has recommended that all baby 
boomers be tested for the disease, saying that people born between 1945 and 
1965 have the highest rate of infection and could benefit from early treatment. 

But another organization, the US Preventive Services Task Force, last month issued 
a draft recommendation suggesting doctors only “consider” screening all baby 
boomers. The group indicated that testing an entire generation may have little 
benefit.

http://www.bostonglobe.com/lifestyle/health-wellness/2012/12/24/peace-
love-and-hepatitis/6ITTRUz2Scxp1Xq8SRRrhJ/story.html

About 304,000 Australians have been exposed to the Hepatitis C virus and more 
than a quarter of a million Australians suffer from chronic hepatitis C. The most 
common cause of hepatitis C in Australia is sharing contaminated needles.

The main prevention tools in Australia are needle and syringe programs. 

With the current medicines available, sufferers with the most common strain have 
less than a 40% chance of being cured.

http://www.theaustralian.com.au/national-affairs/opinion/we-need-to-give-
hope-on-hep-c/story-e6frgd0x-1226544300080

Weighing the hepatitis C risk for baby boomers; December 24, 2012

HEPATITIS C has now eclipsed HIV/AIDS as the No 1 viral killer in 
Australia and is the top reason for liver transplants  
in this country; December 28, 2012
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