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Dear Reader,

In the last edition of the FSRC Bulletin for 2013, we bring the 
CODEX that continues from our previous edition and looks at 
the evolution of diagnostics for hepatitis C. In this bulletin we 
look at the comparison between HIV/AIDS and hepatitis in a 
infographic format. We profile daclatasvir under the pipeline 
molecule section.  

The highlight of this edition is a write-up on occult hepatitis 
- Revealing the Occult. This time we focus on Pakistan for 
the country profile. We also bring a profile on ‘The National 
Organisation for People Living with Hepatitis B (NOPLHB), 
Uganda’ our on-ground partners in Uganda and their efforts 
against hepatitis in Uganda. This bulletin has a write-up on the 
‘Cost of treatment –Still a challenge for Hepatitis C’, which is 
a synopsis of the full report that will soon be available on our 
website. Finally, updates on the hepatitis space across the globe 
are highlighted in the news section of the bulletin. 

We hope you enjoy reading the bulletin as much as we do 
bringing it to you and look forward to your feedback. 

Stay healthy,
Arun

Dr. Arun Gowda
Director - FSRC, phamax AG,
Bangalore, India
arun.gowda@fs-researchcenter.com

E ditorial - FSRC
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Our belief
We believe the complex issues in achieving patients’ access 
to healthcare in emerging markets have to be simplified 
and resolved!

How we do it?
We develop an unbiased and comprehensive understanding 
of local issues through our scientific and analytical 
framework. 

What we do?
We provide customized scientific stakeholder management 
& analytic-based market access solutions on a global, 
regional and local level. 

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

Our vision then is to bring together, on one platform, 
the various groups of the health ecosystem: 
clinical leaders, patient organizations, non-
government organizations (NGOs), governments 
and pharmaceutical companies. This will allow them 
to discuss, debate and jointly develop strategies to 
overcome the various healthcare access issues of 
emerging economies. To facilitate this process, we 
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have developed a network of various stakeholders 
across emerging and developed markets.

FSRC is engaged in various projects in Africa, Eastern 
Europe, CIS (Commonwealth of Independent states), 
Northern and Sub-Saharan Africa in terms of the 
socioeconomic burden inflicted by selected diseases. 
The key goal for all these projects is to bridge the 
significant gap that exists between what needs to be 
done and what is actually being done from a health 
delivery aspect. From this, we collaborate to devise 
an action plan for local organizations to manage 
disease more effectively and improve health access 
for patients.

In Egypt, which has the world’s highest HCV (hepatitis 
C) prevalence, FSRC recently completed a study 
to estimate the economic impact of failing to treat 
hepatitis C at an early stage. This report is currently 
being disseminated through a variety of formats 
and communication channels to improve awareness 
about the HCV, potentially resulting in greater focus 
and better management of the disease. We are 
collaborating with multiple stakeholders to ascertain 
the burden of hepatitis C in the countries of the CIS.

Through our REACH framework, FSRC united the 
previously disparate English speaking countries of 
Sub-Saharan Africa under a single umbrella in their 
fight against HCV. To further the cause, we have 
partnered with a major African group representing 
French speaking Africa to expand our reach over 
the entirety of the continent. We constantly strive 
towards 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 health access 
to everyone.
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Hepatitis C Diagnostics-Part II
Introduction
Traditional hepatitis C virus (HCV) screening tests detect the presence of 
antibodies in serum. However, there is lag time between the initial infection 
and development of antibodies, called the window period. In order to diagnose 
the infection prior to sero-conversion, or development of antibodies, genomic 
tests employing nucleic acid technologies are used to detect virus RNA. The 
aim of using such tests is to reduce the window of infectivity beyond what is  
possible with the current serological screening tests. With nucleic acid tests, 
the window period can be reduced by as much as 60 days for HCV.1,2,3

As HCV RNA is detectable in serum or plasma ~1 week after exposure to 
infection, nucleic acid testing (NAT) for detection of HCV RNA is the gold 
standard for diagnosing active HCV infection. They are used commonly in 
clinical practice not only for diagnosis of acute and chronic HCV infection, 
but also for evaluating and managing patients.4,5 However, these tests cannot 
be used as a routine screening procedure, because they require specialized 
equipment, skilled personnel, pristine serum or plasma samples and so, are 
costly.4

NAT can be qualitative and quantitative. Qualitative tests are mainly used to 
confirm the diagnosis of HCV, distinguish active from resolved infection, assess 
virological response to therapy and screen blood donors.6 ,7 ,8 On the other 
hand, quantitative tests are mostly used to evaluate patients who are being 
considered for treatment and to assess response to treatment.9

Qualitative NATs currently in routine use are based on polymerase chain 
reaction (PCR), ligase chain reaction, nucleic acid sequence-based amplification 
and transcription-mediated amplification (TMA).10 Quantitative tests are based 
on quantitative PCR and branch-chain DNA assays.11 Specificity of NATs is up to 
99% across all 6 genotypes of HCV.4 Some of the NATs that are approved by the 
US and European regulatory authorities are shown in Table 1.
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Assay Manufacturer Method Lower Limit of Detection,a 
(Dynamic Range) IU/mL

Qualitative
Amplicor HCV 
v2.0

Roche RT-PCR (manual) 50

COBAS Amplicor 
HCV v2.0

Roche RT-PCR (semi 
automated)

50

Ampliscreenb Roche RT-PCR (semi 
automated)

<50

Versant HCV 
RNA

Gen-Probe TMA (manual) 10

Procleix HIV-1/
HCVb

Gen-Probe TMA (manual) <50

Quantitative
Amplicor HCV 
Monitor

Roche RT-PCR (manual) 50 (600–500,000)

COBAS Amplicor 
HCV Monitor 
v2.0

Roche RT-PCR (semi 
automated)

50 (600–500,000)

Versant HCV 
RNA 3.0

Siemens bDNA (semi 
automated)

615 (615–7,700,000)

COBAS 
Ampliprep/
TaqMan

Roche qPCR (semi 
automated)

18 (43–69,000,000)

Real Time 
HCV/m2000sp/
m2000rt

Abbott qPCR (semi 
automated)

12 (12–100,000,000)

SuperQuant National 
Genetics

RT-PCR (semi 
automated)

20 (30–1,470,000)

LCx HCV RNA-
Quantitativeb

Abbott RT-PCR 
(manual)

25 (25–2,630,000)

Table 1: Qualitative and Quantitative HCV RNA assays approved by FDA12 

qPCR: quantitative polymerase chain reaction
RT-PCR: reverse-transcription polymerase chain reaction
TMA: transcription-mediated amplification
bDNA: branched DNA
a; Dynamic ranges are specified in parentheses.

b; Used for blood screening only
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Qualitative tests
Reverse transcriptase-PCR (RT-PCR) HCV nucleic acid is converted into 
complementary DNA (cDNA) from RNA and then amplified to generate 
sufficient quantity of amplicons for detection.13

The Amplicor HCV v2.0 HCV test, which is PCR based, has five main processes:14

• Sample processing 

• Reverse transcription of target RNA to generate cDNA

• PCR amplification of target cDNA using HCV-specific complementary 
primers

• Hybridization of the amplified products to oligonucleotide probes specific 
to the target

• Detection of the probe-bound amplified products by colorimetric 
determination 

This test is available as manual microwell plate as well as semi automated assay 
designed for COBAS instrument, as in COBAS Amplicor HCV v2.0.15

The Versant HCV RNA uses TMA technology to amplify the targeted region. Its 
sensitivity is <10 IU/ml.15 In TMA, samples are prepared for testing by lysing 
the viruses to release the genetic material. TMA is used to amplify portions of 
the RNA and/or DNA and uses two enzymes in this process. First is the reverse 
transcriptase, which creates a cDNA copy of the target nucleic acid. The second 
is the RNA polymerase, which initiates transcription and creates copies of the 
complementary RNA sequence, known as the ‘RNA amplicon’ from the DNA 
template. Some of the newly synthesized RNA amplification products re-enter 
the TMA process and serve as templates for new rounds of amplification. 
Detection is done by Acridinium ester (AE)-labelled probes specifically hybridize 
to the amplification products. This enables production of copies of the target 
nucleic acid sequences present in small numbers in the sample.16, 17

Procleix uses TMA technology and Ampliscreen is RT-PCR based, however, the 
sensitivity of both of these is <50 IU/ml.15

Quantitative tests
Amplicor HCV Monitor test v2.0 amplifies the same region as Amplicor HCV 
v2.0 (qualitative test), but it uses an internal quantification measurement 
standard to calculate the amount of HCV RNA. It has a sensitivity of 600 IU/
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ml. It is also available as a manual microwell plate and semi-automated COBAS 
instrument. 18

Versant HCV RNA Assay v3.0 is based on branched DNA (bDNA) technology. In 
bDNA technology, released viral nucleic acid is hybridized to oligonucleotide 
probes that are homologous to the 5’UTR and core region of the HCV genome. 
These hybrids are captured onto oligonucleotide-modified microwells, followed 
by further hybridization to bDNA amplifier molecules. Signal of the captured 
HCV RNA is enhanced by binding of multiple alkaline phosphatase-labelled 
oligonucleotide probes to the bDNA amplifier molecules. Chemiluminescent 
detection is measured on a plate luminometer.18

In TaqMan real-time quantitative RT-PCR, the detection is achieved with an 
oligonucleotide probe labelled with a fluorescent dye on the 5’ end and a 
quencher dye on the 3’ end. If the target sequence is present, the probe anneals 
downstream from one of the primer sites and is cleaved by the 5’ nuclease 
activity of Taq DNA polymerase as this primer is extended. This cleavage of 
the probe separates the reporter dye from the quencher dye, increasing the 
reporter dye signal. It also removes the probe from the target strand, allowing 
the primer extension to continue to the end of the template strand. Additional 
reporter dye molecules are cleaved from their respective probes with each 
cycle, resulting in an increase in fluorescence intensity proportional to the 
amount of amplicon produced.19

In HCV RT-PCR the amplified product is generated from the RNA genome of HCV. 
Additionally, an RNA sequence that is unrelated to the HCV target sequence is 
introduced into each specimen at the beginning of a sample preparation. This 
is simultaneously amplified during RT-PCR and serves as an internal control to 
demonstrate that the process has proceeded correctly for each sample. The 
first step is the sample preparation, which extracts the viral RNA. After this, 
amplification is conducted where cDNA is obtained by reverse transcription 
using primers. Exponential amplification of the product is achieved through 
repeated cycling between high and low temperatures. During the annealing 
portion of each amplification cycle, the probes hybridize to their respective 
amplification targets, if present.  The 5′ end of each HCV-specific probe is 
labelled with a fluorescent moiety while the 3′ terminus is labelled with a 
quenching moiety. In the absence of the HCV target sequences, the probe 
fluorescence is quenched. In the presence of the HCV target sequences, the 
probe hybridizes to its complementary sequence. During PCR extension, the 
5′ to 3′ exonuclease activity of the polymerase degrades the hybridized probe 
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into constituent nucleotides thus separating the quencher and the fluorophore 
allowing fluorescent emission and detection.20

The non-commercial PCR assay SuperQuant is based on a multi-cycle RT-PCR 
method combined with the detection of HCV cDNA by southern blotting. After 
RNA extraction using thiocyanate-phenol-chloroform, an RT-PCR is performed 
in 4 separate tubes that undergo 25, 30, 35, or 40 PCR cycles. The cDNA is 
transferred to a membrane.21 Each amplicon is subjected to gel electrophoresis 
and southern blotting. The membranes are then scanned and quantified by 
densitometry and compared with a standard curve. The results are expressed 
as copies/mL.22

Qualitative assays have been more sensitive than quantitative assays. With 
the recent availability of real time PCR based assays and TMA assays, with 
sensitivities of 10-50 IU/mL; there is no longer need for qualitative assays. 
All currently available assays have excellent specificity; in the range of 98% to 
99%.12The interpretation of these tests is mentioned in TABLE 2.

Table 2: Interpretation of Results of Tests for Hepatitis C Virus (HCV) Infection23 

Anti-HCV Interpretation

HCV antibody nonreactive No HCV antibody detected
HCV antibody reactive Presumptive HCV infection

HCV antibody reactive, 
HCV RNA detected

Current HCV infection

HCV antibody reactive, 
HCV RNA not detected

No current HCV infection

Emerging Technologies for HCV Detection
Some of the new improved assays for HCV diagnosis include prototype 
nanoparticle-based diagnostic assays, with the most commonly used 
nanoparticles being quantum dots and gold nanoparticles.24

Others include the use of aptamers as they capture molecules. Aptamers are 
oligonucleotides that can fold into 3 dimensional structures and can recognize 
target molecules with high affinity and specificity. 25,26

Another method is the use of loop-mediated isothermal amplification (LAMP) 
which can be used as a point-of-care NAT for HCV RNA detection.27,28,29
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H CV and HBV epidemiology 
in Pakistan

Pakistan is one of the South Asian countries with the highest number of people 
with hepatitis. The population of the country is approximately 176.7 million 
(2011) and it is classified as a low-middle income country (2012).1 The country 
has a serious burden of Hepatitis A to E, with B, C and D causing the maximum 
mortality. The disease not only remains as a major threat to the health of the 
country but also poses an economic burden through health related expenses. 
According to a report by “The News” on July, 27th 2013, an estimated 18 million 
Pakistanis is infected with hepatitis B and C viruses (7 million with HBV and 11 
million HCV).2 From the numbers it can be assumed that every 10th Pakistani is 
suffering from viral hepatitis. During a sentinel surveillance conducted at five 
sites from June 2010-March 2011, newly reported Hepatitis C and Hepatitis B 
accounted for 53.2% and 10.8% of cases, respectively. In addition, 3.9% had 
HBV and HCV co-infections and 14.3% had HBV and HDV co-infection.4 The 
prevalence of hepatitis can be attributed to a number of risk factors. Shaving 
by barbers using poorly sanitized equipment has been recently recognized as 
another source of infection and it is added to the list of known risk factors 
such as blood transfusion, improper sterilization of invasive medical devices 
and equipment, reuse of syringes, haemodialysis, tattooing, drug use and the 
sexual route. It is noticed that the use of therapeutic intramuscular injections 
per person per year is the highest in Pakistan.6

Prevalence in paediatric and high risk population
According to the data gathered from various studies, the Hepatitis C antibody 
(HCVAb) and Hepatitis B surface antigen (HBsAg) prevalence in pediatric 
populations was 2.5% and 2.3% respectively. Prevalence in pregnant women 
was 5.3% and 2.9% of HCV and HBV respectively. The infection and prevalence 
rates were much higher in other high risk population. A higher prevalence 
of HCVAb (38%) and HBsAg (14.6%) was seen in patients undergoing chronic 
dialysis. In addition, health care workers showed higher rates when compared 
to the general population (HBV-6% and HCV-5.5%). Patients who undergo 
multiple blood transfusions showed HCVAb prevalence of 47.2% and HBsAg 
prevalence of 7.8%.7 Further studies and research are mandated to know the 
prevalence in other high risk groups such as sex workers, drug users, newborns 
to Hepatitis B infected mothers and HIV patients.
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Burden of the disease
It is vital to note that HCV related liver disease is one of the commonest 
causes of death in Pakistan. HCV infection is a major cause for liver diseases 
in Pakistan. It is predicted that about 10 million HCV infected people are at 
a risk of developing complications such as cirrhosis, hepatic encephalopathy, 
hepatocellular carcinoma or liver related death. According to the data 
from study (1998-2008),out of the 21,999 patients admitted in a medical 
department, 6,053(27.51%) suffered from liver disease. The average number 
of patients admitted per year was 2,205±725 and it was noted that 3,655 
patients died (16.61% of total admissions in 9 years). The liver related deaths 
were found to be 993 (24.43%) and approximately 893 liver related deaths 
were noted annually.8 Although the study suggests that roughly half of these 
liver related deaths can be attributed to HCV, the limitations of the study do 
not let us come to a conclusion. Therefore, further monitoring and research is 
required to determine the epidemiological parameters such as incidence rate, 
prevalence in various populations, mortality rate and treatment rate.
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Drug Name: daclatasvir (BMS 790052)1

Sponsor Bristol-Myers Squibb2

Pipeline Asset Discovered by Bristol-Myers Squibb through a genomic approach, Daclatasvir, also known as BMS-790052 or 
DCV, is the first NS5A replication complex inhibitor to be investigated in hepatitis C clinical trials2

Current Phase 
of Development

Phase III2

Target Group • Daclatasvir and asunaprevir for patients with hepatitis C virus (HCV) genotype 1b, who are treatment 
naïve or are ineligible, intolerant or have failed previous therapy with peginterferon (PEG-IFNα) and 
ribavirin (RBV)1

• Daclatasvir and asunaprevir in combination with PEG-IFNα and RBV, for patients with HCV genotype 1 or 
4 who have failed previous therapy with PEG-IFNα and RBV1

• Daclatasvir in combination with PEG-IFNα and RBV, for patients with HCV genotype 4 who are treatment 
naïve1

• Daclatasvir in combination with PEG-IFNα and RBV, for patients with HCV genotype 1b who are 
treatment naïve1

Drug Class NS5A Replication complex inhibitor2

P ipeline molecule coverage - daclatasvir

15
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Indication Daclatasvir (BMS-790052; EBP 883) is a first-in-class, highly-selective oral HCV NS5A inhibitor. NS5A is an 
essential component for hepatitis C virus (HCV) replication complex. Daclatasvir (BMS-790052; EBP 883) 
has a broad genotype coverage and exhibits picomolar in vitro potency against genotypes 1a (EC50 50pm) 
and 1b (EC50 9pm).Daclatasvir (BMS-790052; EBP 883) produces a robust decline in HCV RNA (-3.6 logs 
after 48 hours from a single 100 mg ) dose following a single dose in patients chronically infected with HCV 
genotype13

Line of therapy First line 1

Treatment  
regimen

Daclatasvir 30 mg, Asunaprevir 200 mg and BMS-791325 75 mg) tablet orally twice a day for 12 weeks4

Recommended  
Dose

A dose adjustment for daclatasvir is necessary when administered with atazanavir boosted with ritonavir 
and when administered with efavirenz. A daclatasvir dose adjustment of 30 mg QD with atazanavir plus 
ritonavir (300/100 mg QD) and 90 mg QD with efavirenz (600 mg QD) is expected to generate daclatasvir 
exposure similar to that for 60 mg of daclatasvir administered alone2

Mechanism of 
Action

Daclatasvir blocks two distinct stages of the viral lifecycle, namely viral RNA synthesis and virion assembly/
secretion with a mean effectiveness of 99% and 99.8%, respectively, and yields a more precise estimate 
of the serum HCV half-life, 45 min, i.e., around four times shorter than previous estimates. Intracellular 
HCV RNA in HCV-infected cells treated with daclatasvir and the HCV polymerase inhibitor NM107 showed 
a similar pattern of decline. However, daclatasvir treatment led to an immediate and rapid decline of 
extracellular HCV titres compared to a delayed (6–9 hrs) and slower decline with NM107, confirming an 
effect of daclatasvir on both viral replication and assembly/secretion5
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Pivotal Phase
III Clinical
Trials

Trial COMMAND-3, 
NCT01492426, 
AI444-052, 
2011-004237-
14; daclatasvir 
with PEG-IFNα-
2a and RBV vs. 
telaprevir with 
PEG-IFNα-2a 
and RBV; phase 
III1

NCT01389323, 
AI444-038; 
daclatasvir with 
PEG-IFNα-2a 
and RBV; phase 
III1

NCT01448044, 
AI444-042, 
2011-002793-
23; daclatasvir 
with PEG-IFNα-
2a and RBV vs. 
placebo with 
PEG-IFNα-2a 
and RBV; phase 
III1

NCT01573351, 
AI447-029, 
2011-005422-
21; asunaprevir 
with daclatasvir, 
PEG-IFNα-2a 
and RBV; phase 
III1

NCT01581203, 
AI447-028, 
2011-005446-
35; asunaprevir 
with daclatasvir; 
phase III1

Participants n=600 
(planned); 
aged ≥18 years; 
chronically 
infected with 
HCV genotype 
1a or 1b; 
treatment 
naive1

n=230 
(planned); 
aged ≥18 years; 
chronically 
infected with 
HCV genotype 
1a or 1b; 
treatment 
naïve1

n=120 
(planned); 
aged ≥18 years; 
chronically 
infected with 
HCV genotype 
4; treatment 
naïve1

n=390 
(planned); aged 
≥18 years; HCV 
genotype 1 or 
4; null or partial 
response to 
treatment with 
PEG-IFNα-2a 
and RBV1

n=725 
(planned); aged 
≥18 years; HCV 
genotype 1b; 
null or partial 
response to 
treatment with 
PEG-IFNα-
2a and RBV, 
ineligible for 
treatment with 
PEG-IFNα-2a 
and RBV due to 
neutropenia, 
anaemia
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depression or 
thrombocytope-
nia with cirrho-
sis, or treat-
ment naïve1

Schedule Randomized to 
oral daclatasvir 
60mg once daily 
for 24 weeks 
in combination 
with 
subcutaneous 
(SC) PEG-IFNα-
PEG-IFNα-2a 
180μg weekly 
and oral RBV 
1,000mg or 
1,200mg per 
day, both for 24 
or 48 weeks; or 
oral telaprevir 
750mg three 
times daily for 
12 weeks, in 
combination 
with SC PEG-
IFNα-2a 180μg

Oral daclatasvir 
60mg once daily 
for 24 weeks 
in combination 
with SC PEG-
IFNα-2a 180μg 
weekly and oral 
RBV 1,000mg 
or 1,200mg per 
day, both for 24 
or 48 weeks1

Randomized to 
oral daclatasvir 
60mg once daily 
for 24 weeks 
in combination 
with SC PEG-
IFNα-2a 180μg 
weekly and oral
RBV 1,000mg or 
1,200mg daily 
(dependent 
on weight), 
both for 24 
or 48 weeks; 
or placebo in 
combination 
with SC PEG-
IFNα-2a 180μg 
weekly and oral 
RBV 1,000mg or 
1,200mg daily

Oral asunaprev-
ir 100mg twice 
daily in com-
bination with 
oral daclatasvir 
60mg once dai-
ly, SC PEG-IFNα-
2a 180μg once 
weekly and oral 
RBV 1,000mg 
or 1,200mg per 
day; all for 24 
weeks1

Arm 1 
Null or partial 
responders to 
PEG-IFNα-2a 
and RBV. Oral 
asunaprevir 
100mg twice 
daily in com 
bination with 
oral daclatasvir 
60mg once 
daily1 
Arm 2 
Intolerant or 
ineligible to re-
ceive PEG-IFNα-
2a and RBV1
Oral asunaprev-
ir 100mg twice 
daily in combi-
nation with oral 
daclatasvir
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weekly and oral 
RBV 1,000mg 
or 1,200mg per 
day, both for 24 
or 48 weeks1

(dependent on 
weight), both 
for 48 weeks1

60mg once 
daily, both for 
24 weeks1
Arm 3 
PEG-IFNα-2a 
and RBV treat-
ment naïve. 
Randomized to 
oral asunaprevir 
100mg twice 
daily in com-
bination with 
oral daclatasvir 
60mg once 
daily, both for 
24 weeks; or 
placebo for 12 
weeks1

Expected  
reporting date

Estimated study 
completion date 
Mar 20141

Estimated study 
completion date 
Apr 20141

Estimated study 
completion date 
May 20141

Estimated study 
completion date 
Mar 20141

Estimated study 
completion date 
Nov 20141

Safety Profile Combined data from studies AI444032, AI444033 and AI444034 (exposure 4–7 days); All subjects initially 
received  efavirenz with  daclatasvir 60 mg (9 days) then 120 mg (5 days); Inter-study incidence range 33% to 
45%; Inter-study incidence range 25% to 40%2

• No serious adverse events occurred in any study2
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• 2/17 subjects enrolled to AI444034 discontinued for adverse events (treatment-unrelated myalgia, day 
15; treatment-related dizziness, nausea and panic attack, day 7) and were not included in the evaluable 
population for drug-drug interactions (DDI) assessment2

• 1/21 subjects enrolled to AI444033 discontinued for adverse events (vomiting and syncope on da-
clatasvir alone considered treatment related) and was not included in the evaluable population for DDI 
assessment2

• Events in the most common classes on daclatasvir alone (GI and nervous system) occurred at similar 
rates in subjects receiving tenofovir alone2

Clinical Efficacy
Profile

To achieve strong clinical results in the interferon-free settings it requires co-administration of additional 
direct antivirals6

Sources

1. Daclatasvir and asunaprevir for hepatitis C infection; National Institute for Health Research Horizon Scanning Centre, University 
of Birmingham 2013 September

2. Pipeline Asset Update for Daclatasvir (DCV; BMS-790052)   ; Bristol Myers Squibb [company website], [cited 2013 Dec 9]. 
Available from: http://www.bms.com/research/investigational/hepatitis/Pages/DCV-BMS-790052.aspx

3. Product Datasheet; MedChem Express, [cited 2013 Dec 9]. Available from:http://www.medchemexpress.com/product_pdf/
HY-10466/Daclatasvir-DateSheet.pdf

4. Clinicaltrials.gov NCT01485991 [Internet]. [Place unknown]: clinicaltrials.gov 2013[cited 2013 Dec 10]. Available from http://
clinicaltrials.gov/ct2/results?term=Treatment++regimen+of+Daclatasvir&Search=Search

5. Modeling shows that the NS5A inhibitor daclatasvir has two modes of action and yields a shorter estimate of the 
hepatitis C virus half-life; PNAS [company website], [cited 2013 Dec 10]. Available from: http://www.pnas.org/content/
early/2013/02/13/1203110110

6. Novel HCV Therapies – a Promising Work-in-Progress (EASL 2013 Meeting Highlights by Pharmaview); Decision Resources 
[company website], [cited 2013 Dec 9]. Available from: http://decisionresources.com/The-Decision-Resources-Blog/May-
2013/Novel-HCV-Therapies-052813
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R evealing the occult
In patients with clinical resolution of hepatitis C infection (HCV) which is either 
spontaneous or treatment induced; although presents with undetectable HCV 
RNA in the serum six months after the completion of treatment, the virus can 
still persist in such patients. This condition is defined as occult hepatitis. Occult 
hepatitis is defined as presence of the virus in liver and in peripheral blood 
mononuclear cells (PBMCs), undetectable to conventional diagnostic methods 
and without detectable anti-HCV and serum HCV-RNA.1,2

Although initial studies pointed at prevalence of occult infection only in genotype 
1, it has now been recognized that this form of hepatitis is a phenomenon 
across all genotypes and is prevalent worldwide. This form of hepatitis has also 
been reported in people at risk of HCV infection e.g. haemodialysis patients, 
people with family history of occult hepatitis.1

Two forms of occult HCV infections have been reported: cryptogenic and 
secondary. In the cryptogenic form, the patients have elevated levels of liver 
enzymes (which most often, is the reason for accidental diagnosis of this hidden 
infection) but the patients do not have anti-HCV antibodies although HCV RNA 
is detectable in the liver and might be present in the PBMCs. Ultrasensitive 
PCR assays (detection limit </= 3 IU/mL) may also be able to detect the viral 
RNA in plasma. The secondary occult HCV infection on the contrary has 
detectable anti-HCV antibodies but with normal liver enzyme activities. Like in 
the cryptogenic form, highly sensitive assays might be able to detect HCV RNA 
in plasma/PBMCs/liver cells of the patients.3

Occult HCV infection is comparatively a less severe form of infection than the 
‘classical chronic HCV infection’. A study conducted on clinical characteristics of 
occult HCV (Pardo et al., 2007) showed that patients with occult HCV infections 
had lower necro-inflammatory activities (31%) and fibrosis scores (15%) than 
did patients with chronic HCV infection (96% and 75%). Patients with an 
occult HCV infection had fewer HCV-infected hepatocytes and fewer hepatic 
lesions compared to patients with chronic HCV infection. However, cirrhosis 
or hepatic steatosis occurrence was similar in both the groups. Other studies 
suggest that occult HCV infection may lead to HCV related complications, even 
hepatocellular carcinoma.1 Therefore, although occult infection has less severe 
clinical characteristics, it can progress to a more serious infection posing the 
risk of chronic liver damage.1, 3
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Risk of transmission of infection from patients infected with occult HCV infection 
is still being studied; however, in-vitro experiments have shown occult HCV to 
be infectious.3 

Liver biopsy is the ‘Gold Standard’ for diagnosing occult hepatitis. As 
alternatives to liver biopsy, HCV RNA can be detected in PBMCs or in plasma 
using ultrasensitive PCR assays which are capable of identifying 60 % to 70% of 
occult cases. Extensive research on improved non-invasive assays to diagnose 
the occult infection is being conducted, which is likely to be the future of 
diagnosing the occult infection.1,3,4 Standard HCV treatment has been proven 
to be beneficial in patients with occult hepatitis. Therapy reduces the levels of 
intrahepatic viral RNA load, but may not be able to completely eradicate the 
infection.1, 3 

Conclusion
While researchers have questioned the factuality of occult hepatitis infection, 
the existing evidence on the infection is sufficient to negate such debates. 
Furthermore, increasingly available information on the prevalence of this 
form of infection clearly highlights the need for more accurate investigative 
methodologies for diagnosis and prognosis of chronic hepatitis C. Nevertheless, 
further research is required to study the clinical implications, risk of 
transmission, management and impact of the infection on public health, which 
will lead to better overall management of hepatitis C. 4,5,6

Table 1: Markers of occult HCV infection3 

Markers Diagnostic methodology Cryptogenic occult 
HCV infection

Secondary occult 
HCV infection

Anti-HCV 
antibodies - +

Elevated liver 
enzymes Yes No

HCV RNA 
detection

Plasma (conventional PCR 
assay) * - -

Plasma (ultrasensitive PCR 
assay ) ** +/- +/-

Peripheral blood 
mononuclear cells +/- +/-

Liver biopsy + +/-

* Detection limit 50-600 UI/mL, ** detection limit ≤ 3 IU/mL
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Sources

1. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3380315/
2. http://www.ncbi.nlm.nih.gov/pubmed/20648609
3. http://www.intechopen.com/books/liver-biopsy-in-modern-medicine/occult-

hepatitis-c-virus-infection-where-are-we-now-
4. http://www.ncbi.nlm.nih.gov/pubmed/20648609
5. http://jcm.asm.org/content/46/10/3550
6. http://onlinelibrary.wiley.com/doi/10.1002/hep.23113/pdf
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T he National Organisation  
for People Living with  
Hepatitis B (NOPLHB), Uganda

Introduction
According to Global Burden of Disease estimates, 1.3 million deaths occurred 
in 2010 from diseases related to hepatitis B and C. To put this finding into 
context, malaria and HIV caused about 1.2 million and 1.5 million deaths in 
2010, respectively. Much of the suffering caused by hepatitis is unnecessary. 
Safe and effective vaccines for hepatitis A and B are available. Hepatitis C is 
curable and hepatitis B, treatable.

National Organization for People Living with Hepatitis B (NOPLHB) is a Non-
Governmental, Not-For-Profit Organization in Uganda. It was founded in 2011 
by Mr Kabagambe Kenneth and colleagues. Through its two service centers, 
in Kampala and Kasese, it has currently reached over ~150,000 clients and 
provides counseling, medical care and social support to ~900 people. The 
organization aims to train a minimum of 3,000 health care workers by 2016 
throughout the country.

Vision
A free non- stigmatized hepatitis B viral environment through developing the 
capacity of the local communities in collaboration with other stakeholders in 
the relevant fields by accessing knowledge and skills in fighting hepatitis B 
among the Ugandan population.

Mission
To become the largest organization fighting hepatitis B infection in Uganda

To achieve the vision and mission, with one of the key focus areas being 
integration of viral hepatitis with HIV infection as their modes of transmission 
are similar.
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Work areas
In order to provide a holistic support to the patient, the organization works at 
all levels of the society:

• Personal Level: One-to-one counseling to patients which helps in informed 
decision making, improved quality of life and understanding of their rights 
and responsibilities. In this manner it helps in the early diagnosis and 
treatment of opportunistic infections

• Family Level: Counseling for the family members, provision of home nursing 
care and nutritional materials which in turn facilitate correct patient care 
and dispel fear of contracting the disease among family members

• Community Level: Counseling at the community level leading to a collective 
response  and resource planning and mobilization

• National and International Level: Healthcare personnel training, 
mobilization of resources and collaboration with international efforts to 
combat hepatitis

Program areas
Components of the human rights program:

• Prevention and response to violence against people living with hepatitis 
and other associated liver cancers

• Patient’s rights protection

• Human rights based approach to programming

Components of hepatitis, HIV/AIDS and other liver cancers prevention and 
mitigation program:

• Hepatitis B and other liver cancers prevention

• Orphans and vulnerable children

• Integrating hepatitis with HIV/AIDS to address co-infection

Components of reproductive and child health program:

• Community birth preparedness promotion

• Reproductive health services promotion

• Leadership development program for improving the birth dose and general 
health for women.
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NOPLHB continues to search for appropriate innovations and approaches to 
the community’s health and social challenges as well as contributing to the 
general welfare of Ugandans for the achievement of productivity. NOPHLB 
seeks individual sponsors, families and development partners who would like 
to stand with them.
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Hepatitis C is a major public health problem, which continues to cause 
significant morbidity and mortality worldwide. The current burden of disease 
is substantial and is attributed to the pool of existing cases of liver disease 
due to past infection. Most people infected with hepatitis C go untreated, 
and therefore are at risk of developing severe liver problems, adding to the 
cost of therapy. Weak healthcare systems create significant barriers to disease 
management which range from  lack of awareness of the disease to the inability 
to afford the appropriate treatment.

With the current pipeline phasing out the interferon based therapies, 
companies are now developing all-oral, interferon-free regimens. This includes 
the much-hyped sofosbuvir (Gilead), ABT 450r (Abbvie), Daclatasvir (BMS) and 
Faldaprevir (BI).  However, a major drawback for the current drug pipeline is 
the focus of pharmaceutical companies on the high income countries for their 
new interferon-free regimens; while the most prevalent, low income countries 
still continue to be ignored in their fight against the disease. The unavailability 
of direct-acting antivirals (boceprevir and telaprevir) in lower and upper 
middle income countries clearly suggests an unequal access to the therapy, 
emphasising the need to increase the reach to appropriate treatment.

The exorbitant pricing of protease inhibitors, added to the already high cost of 
peginterferon and ribavirin, limits treatment access even in wealthy countries. 
Although prices for pegylated interferon and ribavirin have fallen, the cost of 
direct-acting antivirals still remains unaffordable for most people in countries 
with high prevalence. Current costs for hepatitis C triple therapy range from 
$44,900 for a boceprevir-containing regimen in the UK to around $70,000 for 
a course of treatment containing telaprevir in the US. A study by phamax also 
estimated that in most countries, this cost of treatment exceeds the Gross 
National Income (GNI) per capita.

As new drugs prepare to enter the market, they are expected to bear higher 
price tags than the older drugs, and thereby are likely to remain out of reach for 

C ost of treatment – Still  
a challenge for Hepatitis C
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the very people who need them the most. The impact of these new generation 
drugs on the overall disease burden remains to be seen. Nevertheless, 
pharmaceutical companies have a choice to expand access to this treatment by 
making their products affordable and thereby controlling hepatitis C infection.

Note: This information was compiled before the FDA approval of Gilead’s 
Sofosbuvir
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endronD
We at FSRC are developing a distinguished global network of stakeholders in 
health across clinical, research, patient groups, policy makers, academia and 
donor agencies. The intent is to create an open channel for the agents of change 
across geographies and specialists to connect with each other. The network 
would provide members with an opportunity to connect and interact with a 
global network of experts in their field, and share knowledge and experience 
as well as explore opportunities for collaboration.

Kindly email across the basic details, as below to: info@fs-researchcenter.com

1.   Name :
2.   Designation :
3.   Email :

4.   Phone ( Mobile/Landline) :

5.   Field of interest :

6.   Affiliations :

Date:

Place: Name, Signature and Official Seal:   

29



Hepatitis Bulletin 8th Edition

Hepatitis News
RECENT  
CONFERENCES

HEP DART 2013 - frontiers in drug 
development for viral hepatitis
December 8th to 12th 2013 - The 
Fairmont Orchid Big Island, Hawaii
http://www.informedhorizons.
com/hepdart2013/default.aspx

3rd Global Workshop on HCV 
Therapy Advances New Antivirals 
in Clinical Practice
13th and 14th December 2013 
Rome, Italy (t.b.c.)

2013 International Conference on 
Viral Hepatitis
December 24th and 25th, 2013 
Bangkok, Thailand 
http://www.waset.org/
conference/2013/12/bangkok/
icvh

FDA Approves New Hep C Drug:  
Janssen’s Olysio (Simeprevir) 
November 25, 2013

Heroin Makes Hepatitis C an ‘Emerging 
Epidemic’ in Kentucky 
November 26, 2013

The U.S. Food and Drug Administration 
(FDA) has approved Janssen Therapeutics’ 
NS3/4A protease inhibitor Olysio 
(simeprevir) for the treatment of those with 
genotype 1 of hepatitis C virus (HCV) who 
have compensated liver disease, including 
cirrhosis. People who are treatment naive 
as well as those who have failed a previous 
attempt at a hep C cure may benefit from 
the drug, which is to be taken in combination 
with pegylated interferon and ribavirin.

Kentucky now ranks as the state with the 
highest number of hepatitis C cases in the 
United States, with new infections occurring 
primarily among young people, Wave 3 
reports. Federal officials have called the 
state’s increase in new cases an “emerging 
epidemic” driven by injection drug use, 
specifically heroin. Nearly 4 million people 
nationwide are chronically infected with 
hepatitis C virus (HCV).

http://www.hepmag.com/articles/
Olysio_simeprevir_2501_24839.shtml
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Medivir: HELIX-2, a phase II all-oral combination study of Simeprevir, 
TMC647055 and Samatasvir (IDX719) for the treatment of hepatitis C 
has been initiated December 02,2013 

Stockholm, Sweden-Medivir AB (OMX: MVIR), announces that IDENIX has 
initiated a phase II clinical trial (HELIX-2) evaluating an all-oral, direct-acting 
antiviral (DAA) HCV combination regimen of simeprevir, samatasvir and 
TMC647055 with a pharmacokinetic enhancer.

The HELIX-2 trial is a 12-week, randomized, open-label study evaluating the 
efficacy, safety and tolerability of simeprevir, TMC647055 and samatasvir.

CONCORD, New Hampshire — A traveling medical technician who stole 
painkillers and infected dozens of patients in multiple states with hepatitis 
C through tainted syringes was sentenced Monday to 39 years in prison. 
Authorities say the disease played a role in one woman’s death.

http://www.swedishwire.com/press-releases/19000-medivir-helix-2-a-phase-ii-all-oral-
combination-study-of-simeprevir-tmc647055-and-samatasvir-idx719-for-the-treatment-of-
hepatitis-c-has-been-initiated

Heroin Makes Hepatitis C an ‘Emerging 
Epidemic’ in Kentucky 
November 26, 2013

Since 2007, more people across the country 
have died of hep C than from HIV.

http://www.widgetserver.com/syndication/
l/?p=1&instId=f02ec4a9-68f0-4ea2-ab30-
60e4caebba69&token=d0e1331ace1f56c3
7bb18741e0d7328c2a4c26b700000142b3
9c2492&u=http%3A%2F%2Fwww.hepmag.
com%2Frssredir%2Farticles%2Fkentucky_
hepatitis_epidemic_2501_24843.shtml

UPCOMING 
CONFERENCES

7th Paris Hepatitis Conference 
January 13-14, 2014.Paris, France

http://www.aphc.info/contact.
php

NH hospital worker gets 39 years in prison for infecting patients in 4 
states with hepatitis C; December 02, 2013
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$1.2M to Support Expansion in Bronx of HIV and Hep Services;  
November 12, 2013

New drug combination offers hope to patients with currently 
untreatable Hepatitis C; Tuesday 5 November 2013

NH hospital worker gets 39 years in prison for infecting patients in 4 
states with hepatitis C; December 02, 2013

BOOM!Health has received $1.2 million from public and private grants 
to expand its services in the Bronx, New York, according to a statement 
by the organization. The funds will increase services for youth, women of 
color, drug users moving to recovery, and people living with or at risk for 
HIV or hepatitis C. The grants come from the U.S. Substance Abuse and 
Mental Health Services Administration, the MAC AIDS Fund, the Drug 
Policy Alliance, the Gilead Foundation and ViiV Healthcare. BOOM!Health 
is the result of a recent merger of Bronx AIDS Services and CitiWide Harm 
Reduction.

A novel single-pill combination drug could present a new treatment 
option for patients with the most difficult-to-treat forms of hepatitis C, 
according to the results of a Phase 2 trial, published in The Lancet.A team 
of researchers from the Texas Liver Institute in San Antonio, Texas, USA, and 
Gilead Sciences, Inc., a biopharmaceutical company based in Foster City, 
California, USA, recruited 100 patients with genotype 1 hepatitis C virus

While the conclusion of this prosecution closes the criminal aspect of this 
case, it has cast a harsh light on the dirty little secret of drug diversion in 
the medical setting and it has heightened public awareness for the need 
for tighter reform and regulation in the hiring and management of medical 
health care workers.

http://www.hepmag.com/articles/bronx_hiv_hepatitis_2501_24779.shtml

http://health.einnews.com/article/179045228/TZV2ORcOqizKX43T
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New drug combination offers hope to patients with currently 
untreatable Hepatitis C; Tuesday 5 November 2013

who had either never received treatment (60 patients), or who had 
been treated unsuccessfully using existing drugs (40 patients). All trial 
participants took a new combination pill consisting of the investigational 
drugs sofosbuvir and ledipasvir. The results of this trial suggest that the 
fixed-dose combination of sofosbuvir and ledipasvir could offer patients a 
short, all-oral treatment that might be highly effective and safe in patients 
who tend not to respond well to existing therapies, including individuals 
with cirrhosis or black race, resistant strains of the virus, and those who 
have not responded to standard-of-care regimens that include protease 
inhibitors.

http://www.medicalnewstoday.com/releases/268266.php

Tool to help GIs manage HCV patients;  
Friday 8 November 2013

The American Gastroenterological Association (AGA) Clinical Decision Tool 
for the Screening and Evaluation of Hepatitis C (HCV) which is the first in a 
series of care pathways that the AGA is developing as part of the Roadmap 
to the Future of GI will help gastroenterologists in the early management 
of HCV-positive patients, according to the official journal of the AGA. 
The recommendations for population based screening by the Centers for 
Disease Control and Prevention and the U.S. Preventive Services Task Force 
were created in an effort to identify the 2.7 to 3.9 million Americans living 
with chronic HCV infection.

http://www.medicalnewstoday.com/releases/268447.php
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Viral hepatitis policy meets practice at the liver meeting:-  64th 
Annual Meeting of the American Association for the Study of Liver 
Diseases (AASLD) in Washington, DC; November 18, 2013

Earlier this month, the “Liver Meeting” – the annual 
meeting of the American Association for the Study of 
Liver Diseases (AASLD  )– took place in Washington, 
DC. This meeting depicted sharing with several 
thousand scientists and healthcare professionals 
from around the world who specialize in liver disease, 
updates on federal activities aimed at ending the 
silent epidemic of viral hepatitis in the United States.

http://blog.aids.gov/2013/11/viral-hepatitis-policy-meets-practice-at-the-liver-
meeting.html

HIGHLIGHTS FROM THE LIVER MEETING

BMS Submits First Interferon-Free Hep C Treatment in Japan;  
November 4, 2013

Sofosbuvir and Ribavirin Fare Well Among HIV-HCV Confected;  
November 4, 2013

Bristol-Myers Squibb has submitted for approval in Japan the dual 
combination therapy of daclatasvir and asunaprevir as the world’s first 
interferon- and ribavirin-free treatment for hepatitis C virus (HCV). The 
pharmaceutical company announced the submission, along with data 
from a Phase III study of those with genotype 1b of the virus on which the 
regulatory filing was based.

An all-oral, interferon-free, 12- or 24-week regimen of sofosbuvir and 
ribavirin cured between 67 and 88 percent of those coinfected with HIV

http://www.hepmag.com/articles/asunaprevir_daclatasvir_2501_24709.shtml
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Sofosbuvir and Ribavirin Fare Well Among HIV-HCV Confected;  
November 4, 2013

and genotypes 1, 2 or 3 of hepatitis C virus (HCV) in a recent advanced 
trialRepresentatives from Gilead Sciences presented findings from the 
“PHOTON-1” Phase III open-label study of the nucleotide analogue 
sofosbuvir at the 64th Annual Meeting of the American Association for the 
Study of Liver Diseases (AASLD) in Washington, C

http://www.hepmag.com/articles/sofosbuvir_coinfected_2501_24708.shtml

AbbVie Double Combo Cures 90 to 95% of Genotype 1b;  
November 5, 2013

High Cure Rates From Sofosbuvir, Ribavirin for Genotypes 2 & 3 ;  
November 5, 2013

AbbVie’s interferon- and ribavirin-free combination therapy of ABT-450/r 
and ABT-267 cured 90 to 95 percent of people with genotype 1b of hepatitis 
C virus (HCV) in a recent study. Representatives from the pharmaceutical 
company presented findings from two arms of the PEARL-1 Phase IIb trial at 
the 64th Annual Meeting of the American Association for the Study of Liver 
Diseases (AASLD) in Washington, DC.

Gilead’s sofosbuvir boasted high cure rates when given in combination 
with ribavirin to those with genotype 2 or 3 of hepatitis C virus (HCV) 
Representatives for the pharmaceutical company presented findings from 
the Phase III VALENCE trial at the 64th Annual Meeting of the American 
Association for the Study of Liver Diseases (AASLD) in Washington, DC.

http://www.hepmag.com/articles/AbbVie_PEARL_2501_24716.shtml

http://www.hepmag.com/articles/sofosbuvir_VALENCE_2501_24717.shtml
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BMS Triple Combo Cures More than 90% of Genotypes 1a & 1b;  
November 8, 2013

7th Annual Hepatology and Liver Transplantation Conference;  
November 8th, 2013 

After 12 weeks of treatment, Bristol-Myers Squibb’s interferon- and 
ribavirin-free triple combination of daclatasvir, asunaprevir and BMS-
791325 (‘325) cured 92 percent of treatment-naive people with genotypes 
1a or 1b of hepatitis C virus, MedPage Today reports.

Hosted by American Liver Foundation the Purpose of the Hepatology 
and Liver Transplantation Conference ,a comprehensive, region-wide 
conference for RNs, CRNPs, CPNPs, GI Nurses, Transplant Coordinators, 
Primary Care Nurses, School Nurses, Nursing Students and Insurance Case 
Managers intended to provide education on hepatology and transplant 
issues and topics

http://www.reuters.com/article/2013/09/25/us-cancer-drugs-fda-warning-
idUSBRE98O0SO20130925

http://www.liverfoundation.org/chapters/midatlantic/events/948/

Very Early Research Suggests a Single Infusion May KO Hep C; 
November 20, 2013

Highly preliminary findings of research into anti-hepatitis C virus (HCV) RNA 
technology suggest that in the not-so-near future the virus may be curable 
with a single infusion that would use what is known as a recombinant viral 
vector, which is capable of integrating genetic code into the genome of 
human cells, MedPage Today reports. Early research shows promise, and 
the cure approach should go into human trials in early 2014.

http://www.widgetserver.com/syndication/l/?p=1&instId=f02ec4a9-68f0-4ea2-ab30-
60e4caebba69&token=d0e1331ace1f56c37bb18741e0d7328c2a4c26b700000142
b39c2492&u=http%3A%2F%2Fwww.hepmag.com%2Frssredir%2Farticles%2FRNA_
technology_2501_24827.shtml
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