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The following document was based on the terms of reference to provide scoping document which
reviews the state of the art regarding viral hepatitis in injecting drug users and assesses priorities for
future activities. Specifically:
= Toreview background documentation
=  Prepare an overview of the epidemiological situation, global response and cost effectiveness
= Assess feasibility of implementing specific interventions and define priorities for
development of specific guidance on HBV, HCV, HIV in IDUs.
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Glossary

EVR Early virologic response (> 2 log drop in HCV viral load 12 weeks into HCV treatment

HBcAb Hepatitis B core antibody. Indicates previous exposure to hepatitis B

HBeAb Hepatitis B e antibody. Indicates inactive disease, so called “e seroconversion”, though may
not indicate clearance of HBV

HBeAg Hepatitis B e antigen. Indicates active replication/active disease

HBsAb Hepatitis B surface antibody. Indicates immunoprotection against hepatitis from either
vaccination or previous exposure

HBsAg Hepatitis B surface antigen. Indicates current infection with hepatitis B (a carrier)

HBV Hepatitis B virus

HBV DNA Hepatitis B DNA. Presence indicates active replication and disease. Magnitude of DNA is ‘viral
load’

HCC Hepatocellular carcinoma

HCV Hepatitis C virus

HCVAb Hepatitis C antibody

HCVRNA Hepatitis C ribonucleic acid. Magnitude of RNA is ‘viral load’

HIV Human immunodeficiency virus

MMT Methadone maintenance therapy

QALY Quiality adjusted life year

RVR Rapid virologic response (negative HCV RNA at 4 weeks into treatment)

SVR Sustained virologic response (HCV RNA negative 24 weeks after completion of treatment)

ETR End of treatment response (negative HCV RNA at the end of treatment)
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Introduction

Injecting drug use is major cause of both morbidity and mortality worldwide. It is estimated there
are between 11 and 21.2 million IDUs globally in at least 148 countries(Mathers et al., 2008).
Estimated prevalence by country is shown in figure 1 below.

I No repaorts of injecting drug use identified U ‘b—'
[ Injecting drug use reported but no estimate of prevalence ﬁ
0 -1%

= >05%to<1%

[ >0.25% to<0-5%

[ >0%to <0-25%

Figure 1 - Global prevalence of injecting drug use by country(Mathers et al., 2008)

Viral hepatitis B and C and related disease is common among IDUs. To date the urgency of
preventing HIV among IDUs has overshowed the ‘silent’” epidemic of viral hepatitis. This paper
examines the epidemiology of viral hepatitis and HIV coinfection among IDUs, the response options
available for prevention and treatment and provides an overview of the cost effectiveness of these
options. A summary of the current global response is given and priorities for the future discussed in
the final section.

The relevance of viral hepatitis and related disease among IDUs is that IDUs are disproportionally
affected by these two viruses, a result of shared modes of transmission. Hepatitis B and C can cause
liver fibrosis, dysfunction and ultimately cirrhosis and hepatocellular carcinoma — all resulting in
increased morbidity and mortality among those affected. Viral hepatitis can adversely affect
treatment of HIV as a result of the direct hepatoxicity of antiretroviral agents, and in those treated
for HIV, becomes a significant cause of iliness. Despite this the provision and uptake of testing for
viral hepatitis is generally poor among IDUs, and knowledge of the management of viral hepatitis
inadequate among many injecting drug using populations worldwide. Both hepatitis B and C can be
effectively treated and even cured; however treatment uptake is extremely low among IDUs.
Hepatitis B is almost entirely preventable by vaccination; however vaccination rates among IDUs are
also low worldwide, with some exceptions.

Viral hepatitis and coinfection priorities for injecting drug users
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For hepatitis C, while prevention is difficult, treatment is effective in most cases. An understanding
of the importance of genotype informs how long an individual should be treated. For example
genotype 1 requires 48 weeks of treatment compared with 24 for genotypes 2 and 3. This is very
relevant to cost effective analysis as medication used in the treatment for HCV is currently very
expensive. This medication is on patient until at least 2015. There are no generic versions of the
most effective treatment (pegylated interferon ribavirin combination therapy)

available.

For hepatitis B, prevention is very effective while treatment less so. Genotypes are less relevant in
HBV. An understanding of the disease process and the various biomarkers (such as HbsAg, HBeAg

and HBVDNA) is important to inform accurate diagnosis, treatment and in some cases appropriate
vaccination.

Lack of access to effective prevention and treatment for viral hepatitis C among IDUs follows a
similar narrative to that of HIV. Like HIV, integrated and patient oriented treatment and prevention
are effective in engaging and retaining IDUs. Service delivery must balance quality and coverage and
thus crossdisciplinary and multisectorial engagement is needed in order to increase uptake of viral
hepatitis prevention and treatment initiatives among IDUs worldwide.

Viral hepatitis and coinfection priorities for injecting drug users
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Epidemiology
Hepatitis C

Global

It is estimated that 170 million individuals are living with hepatitis C globally, the majority in
developing countries. There are a number of reasons for this including unsterile medical injections,
transfusions, cultural practices where blood is potentially exchanged between individuals and
injecting drug use. The prevalence by country in 2005 is shown below:

1 <1:00%
1 1.0%-1-9%
0 20-2:9%
M >29% q
[ Notincluded in WHO region :

Figure 2 - Hepatitis C prevalence by country(Shepard et al., 2005)
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Although injecting drug use is a very common way to obtain hepatitis C, the proportion of hepatitis C

cases attributable to injecting drug use is lower in developing countries than developed countries.
Despite this, the incidence of hepatitis C among IDUs appears to be higher in developing/transitional
countries(Hagan et al., 2008), a result of the time to HCV infection in IDUs has lengthened in

developed nations. The epidemiology of hepatitis C among IDUs in selected countries is detailed

below. Summary figures for the prevalence of Hep C among IDUs in selected countries and prisons is

shown in table 2.

Table 1 - Prevalence of HCV among community IDUs and prisoners in selected countries(Cook and Kanaef, 2008)

Country or Adult HCV HCV prevalence among prisoners
territory prevalence among
people who inject
drugs
Bahrain 81% -
Brazil 39.5-69.6% -
Czech Republic 21-59% 18-78%
Estonia 90% 82-97.4%
Germany 75% 80% (prisoners with a of history of
injecting, Berlin)
India 92% -
Indonesia 60-98% -
Iran 35% 18.7%
Japan 55.1-60% =
Kazakhstan 65.7% -
Mauritius 95% -
New Zealand 70% 80% (prisoners with a history of injecting)
Pakistan 89% -
Saudi Arabia 69% -
Sweden 83.8% -
Thailand 90% -
Ukraine 70-90% -
United Kingdom 41% 30-44% (prisoners with a history of
injecting)
United States 50-80% 30-40%

Prisons consistently have a very high proportion of inmates who are living with hepatitis C(Macalino
et al., 2004) and shown in table 1 above, Although most is attributed to injecting drug use, non-IDUs

in closed settings have a substantially higher prevalence of hepatitis C than the general population.

Viral hepatitis and coinfection priorities for injecting drug users
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Within IDU populations, the sharing of contaminated injecting equipment such as needles and
syringes is the most common mechanism of acquisition. The sharing of other equipment such as
spoons and filters has also been associated with the transmission of HCV though this is less
common(Hagan et al., 2001). Hepatitis C is more easily transmissible than HIV, and therefore the
prevalence of HCV in an IDU population is often much higher than the HIV prevalence. Hepatitis C is
difficult to transmit by unprotected sexual intercourse(Vandelli et al., 2004), though recent studies
suggest that traumatic sexual practices and HIV coinfection may be conducive to HCV
transmission(Gambotti et al., 2005, Browne et al., 2004, Terrault, 2005). A recent study from the
Netherlands highlighted that sexual transmission of HCV is occurring among HIV positive no injecting
but substance using MSM engaging in traumatic sexual practices(Urbanus et al., 2009).

Although this review concerns itself with injecting drug use, studies of HCV in drug users who do not
inject indicates an increased risk of HCV. A synthesis of available higher quality data in 2007
regarding HCV among non-IDUs found a range in prevalence of 2 — 35% across 35 studies
globally(Scheinmann et al., 2007). In addition it is not uncommon for non-IDUs to transition to
injecting.

The epidemiology of HCV HIV coinfection is less well understood. It is estimated there are 4 -5
million individuals with HIV HCV coinfection worldwide(Alter, 2006). Generally speaking, coinfection,
by the nature of the shared transmission routes, is transmitted by injecting drug use, however the
transmission can also occur sexually. Thus coinfection is very common in HIV positive injecting drug
using populations. Hepatitis C is more difficult to clear spontaneously in the presence of HIV,
therefore HIV positive IDUs with exposure to HCV are much more likely to develop chronic hepatitis
C than their HIV negative counterparts. In the number of countries in Asia, the prevalence of HIV
HCV coinfection among HIV positive IDU is > 95% (parts of China, Thailand, Vietnam)(Walsh et al.,
2007). By contrast in countries where HIV is mainly sexually transmitted, HCV HIV coinfection is less
common — but not among IDUs where it is still very high — such as countries like India where the
main mode of transmission is still sexual.(Alter, 2006).

HCV genotypes

Globally, there is a wide distribution of HCV genotypes, with almost all countries having infections
from more than one genotype. Nevertheless different genotypes predominate in different areas
around the world. This has important implications for the cost and effectiveness of treatment.

In Europe, genotype 1 is the most common followed by 3a, although 2c is the most common in
Southern Italy. Scattered genotype 4 infections occur in southern Europe. Genotype 5a has been
identified in France. Immigration and the shift to injecting drug use are changing the epidemiology of
HCV in Europe resulting in a greater proportion of 1a, 3a and 4 as well as other genotypes(Esteban et
al., 2008).

Asia has a wide variety of HCV genotypes, with most countries having most genotypes. Of particular
note is that genotype 1 is widespread, Genotype 2 is common in Japan, 3 is common in Australia,
New Zealand and Thailand, 5 in the South Pacific and 6 in Hong Kong(McCaughan, 2000).

While most HCV genotypes occur in the Middle East, the most common genotype within Middle
Eastern Arab countries is genotype 4. Genotypes 1 and 3 are the most common in Iran, with
genotype 1 the most prevalent in Israel and Turkey(Ramia and Eid-Fares, 2006).

Viral hepatitis and coinfection priorities for injecting drug users
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The major genotype in North America is 1. In the USA it has been reported prevalence of genotype
one is 73%, genotype two 15%, genotype three 7% while the others are relatively uncommon(Alter
etal., 1999).

Overall, genotype 1 is the most prevalent HCV genotype in the Caribbean and in South and Central
America. Genotypes 2 and 4 are more common in the Caribbean than in the rest of Latin America.
There are differences in the distribution of genotypes within and between countries in the region. In
addition, some strains of genotype 1 have diverse origins(Cristina, 2005, Dehesa-Violante and
Nunez-Nateras, 2007)

Hepatitis B

Many studies considered in this section on HBV epidemiology, particularly those working with IDUs,
only reported hepatitis B infection — not differentiating between HBsAg, HBeAg and HBcADb, let alone
HBV DNA viraemia - prevalence within the studies thus leading to difficulty in interpretation and
comparison between studies.

Global

Worldwide, two billion people have been infected with hepatitis B virus (HBV), 360 million have
chronic infection, and 600,000 die each year from HBV-related liver disease or hepatocellular
carcinoma(Shepard et al., 2006). Approximately 60 percent of the world's population lives in areas
where HBV infection is highly endemic - much of Asia and Africa, although there are exceptions such
as Taiwan and Gambia which have managed through comprehensive vaccination programs to reduce
the prevalence of chronic HBV infection.

The main mode of HBV transmission varies between countries depending on the endemicity of the
virus. In highly endemic settings, perinatal and horizontal routes are responsible for most disease
transmission, and 70-90 percent of the adult population has serologic evidence of prior infection.
Countries with intermediate endemicity have a mix of perinatal, horizontal, health-care-related,
sexual, and other forms of transmission. In countries with low endemicity, most new infections occur
among young adults and are acquired sexually or through injecting drug use(Custer et al., 2004,
Shepard et al., 2006). It is estimated in the US that drug users comprise 17% of all new cases of
hepatitis B(CDC, 2002a) and that 12% of all HBV cases are in individuals with a history of
injecting(Weinbaum et al., 2008), while in Europe 40 — 70% of all diagnosed cases occur in
IDUs(EMCDDA, 2003).

10
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HBsAg prevalence
B =8% = high
. 2%—7% = intermediate v J
O <2% = 1ow

Figure 3 - Global prevalence of chronic hepatitis B based on available data 2006(Weinbaum et al., 2008)

The prevalence of HBV in HIV positive individuals varies widely. In essence it is higher in area where
vertical and perinatal transmission is high and low in areas where exposure to HBV is limited to
adulthood. This is because although the rate of chronic infection in adults with HIV exposed to HBV,
it is much lower than the risk of chronicity in early childhood. For example the prevalence of HBV
infection among people living with HIV ranges from 5 to 10% in the United States to 20 - 30%in Asia
and parts of sub-Saharan Africa(Koziel and Peters, 2007).

HBV genotypes

Globally almost all regions have more than one HBV genotype circulating. An individual can be
infected with more than one genotype at the same time. Where this occurs re-assortment can occur
and recombinant versions of genotypes can develop. Recombinant HBV genotypes, occur in a
number of countries. The distribution of hepatitis B genotypes is complex and represented in the
figure below:

11
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Figure 4 - Global distribution of hepatitis B genotypes(Kramvis et al., 2005)

There is some association of genotype and mode of transmission. Genotypes B and C are generally
transmitted via perinatal transmission, genotype A is associated with sexual or parenteral routes
whereas all routes may be involved in the transmission of genotype D(Chu et al., 2003). Genotype G
is mainly confined to USA and Europe (Bhat et al., 1990) and has been associated predominantly
with MSM transmission. Nevertheless, studies on the influence of genotype and mode of
transmission are limited in their relevance due to other factors such as geography and ethnicity.

Regional epidemiology of HCV and HBV
In general, high HBV population prevalence refers to HBsAg > 8%, intermediate 2-7% and low < 2%.

Europe

The epidemiology of hepatitis C infection in Europe is explained by unsafe parenteral injections,
invasive medical and surgical procedures and transfusion of blood products last century, followed by
increasing injecting drug use and rapid spread of HCV among this population. In Northern Europe
HCV was mainly transmitted by injecting drug use thus the population prevalence is only between
0.1 and 1%. The population prevalence of HCV in Western Europe is higher (0.2 — 1.2%) and higher
still in Southern Europe at between 2.5% and 3.5% consisting of a high prevalence in older persons
through iatrogenic spread and high prevalence among the young with a history of injecting drug
use(Esteban et al., 2008).

European countries are generally countries of low HBV endemicity though there is variation. The
prevalence of HBsAg in Italy is now < 1% but was 3% in the 1980’s, a result of unsafe medical
injections and other practices followed by a comprehensive immunisation program(Da Villa and
Sepe, 1999). The prevalence of hepatitis Bamong IDUs in Europe varies widely. Less information is
available about HBV HIV coinfection in IDUs.

12
Viral hepatitis and coinfection priorities for injecting drug users



Draft 2.0 — not for citation

Table 2 - Epidemiology of viral hepatitis and HIV coinfection in Western Europe

Europe - Western Europe

HCV HCV HIV HBV HBV HBV HIV
IDUs* IDUs Population IDUs** IDUs
Andorra Low
Austria 26 -33% Low 18% (HBcAb)
Belgium 14 - 80% Low 25 53% (HBcAb)
0-2.6% (HBsAg)
Denmark 87% Low 37% (HbcAb)
60% new HBV
cases linked to
IDUs in
Funen(Christense
n et al., 2001)
Finland 38-52% Low
France 43 -72% 92% of IDU with Low 8% of IDU with
HIV have HIV have
HCV(Larsen et al., HBV(Larsen et al.,
2008) 2008)
Germany 66 —97% Low 53% (HBcADb)
Greece 11 -68% Intermediate 15 —-29% (HBsAb)
2 - 4% (HBsAg)
Iceland Low
Ireland 72 -81% Low
Italy 42 -90% 13%(Quaglio et Low 37% (HbcAb)
al., 2003)
50% of IDU with
HIV have
HCV(Quaglio et
al., 2003)
Luxembourg 37% Low 18 -36% (HBcAb)
Malta Low
Monaco Low
Netherlands 47% Low 31% (HBcAb)
Norway 68 —79%(0slo) Low 45% (HBcADb)
0.5% (HBsAg)
Portugal 63% (Lisbon) Intermediate 16 -28% (HBcADb)
3 — 7% (HBsAg)
San Marino Low
Spain 60 -85% 11-95% Intermediate 23% (HBcAb)
Sweden Low
Switzerland 91% 91% Low
United Kingdom 21-59% Low 6-27% (HBcAb)
(London); 2 —

64% (other sites)

*(Aceijas and Rhodes, 2007) unless otherwise cited
**(EMCDDA, 2009) unless otherwise cited

There is limited information about the prevalence of hepatitis C in Eastern Europe. Nevertheless

data that is available indicates higher prevalence than other parts of Europe, and very high among
risk groups including IDUs(Naoumov, 1999). The reported prevalence of HCV in selected countries in

Eastern Europe is shown in the table below. Most studies of HIV positive IDUs in Eastern Europe
found the prevalence of HCV HIV coinfection to be greater than 80%(Cook and Kanaef, 2008).

Viral hepatitis and coinfection priorities for injecting drug users
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In comparison with Western Europe, the prevalence of HBV in the general population and IDUs is

higher.

Table 3 - Epidemiology of viral hepatitis and HIV coinfection in Eastern Europe and the Baltics

Europe - Eastern Europe & the Baltics

HCV HCV HIV HBV HBV
IDUs* IDUs Population IDUs**
Albania Intermediate
Belarus 51% 71% of HIV Intermediate
positive
IDUs(Eremin et
al., 2004)
Bosnia and Intermediate
Herzegovina
Bulgaria 60-95% High 12% (HBsAg)
Croatia 58% Intermediate 24% (HBcAb)
0.5% (HBsAg)
Cyprus Intermediate
Czech Republic 18.1-37% Intermediate
Estonia 34%(Wiessing Intermediate
and Nardone,
2006)
90% (Cook and
Kanaef, 2008)
Georgia >50% (Cook and High 7% (HBsAg) 40%
Kanaef, 2008) (HBcAb)(Tsertsva
dze et al., 2000)
55% (unclear
which
markers)(Shapata
va et al., 2006)
Hungary 10.4-30.4% Low 0.4% (HbsAg)
Israel 54% Intermediate
Latvia 83% Intermediate
Lithuania >50% (Cook and Intermediate 3-9% (HBsAg)
Kanaef, 2008)
79-95.9%
Montenegro Intermediate
Poland >41.8 - 90% Intermediate 24— 67% (HBcAb)
90%(Aceijas and 1-9% (HBsAg)
Rhodes, 2007)
Moldova High
Romania 40% - up to 70% Intermediate 12% (HBsAg)
in
Bucharest(Aceijas
and Rhodes,
2007)
Russian 68% (Moscow), Intermediate
Federation other sites up to
95%
Serbia Intermediate
Slovakia >40%(Aceijas and Intermediate 6% (HBcAb)
Rhodes, 2007)
Slovenia 61.5% Intermediate 4% (HBcADb)
The former Intermediate
Yugoslav
Republic of
Macedonia
Turkey Intermediate

HBV HIV
IDUs

24% (HBsAg) of
HIV positive
IDUs(Eremin et
al., 2004)

Viral hepatitis and coinfection priorities for injecting drug users
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Ukraine 70 —90% (Cook Intermediate 48% (unclear 11% (HBsAg) 62%

and Kanaef, which (HBcADb)(Sergeye
2008) marker)(Gore et va et al., 2002)
51.7-62.7% al., 2007)

11% (HBsAg),

43%

(HBcAb)(Sergeye

va et al., 2002)

*(Aceijas and Rhodes, 2007) unless otherwise cited
**(EMCDDA, 2009) unless otherwise cited

Central Asia

The prevalence of HCV in IDUs in Central Asia is less well studied, though presumed high. Most
studies of HIV positive IDUs in Central Asia have found the prevalence of HCV HIV coinfection to be
greater than 80%(Cook and Kanaef, 2008).

Little is known about HBV and HBV HIV coinfection in Eastern Europe

Table 4 - Epidemiology of viral hepatitis and HIV coinfection in Central Asia

Europe - Central Asia

HCV HCV HIV HBV HBV HBV HIV
IDUs* IDUs Population IDUs IDUs
Azerbaijan >50% (Cook and High
Kanaef, 2008)
Armenia High
Kazakhstan High
Kyrgyzstan 47%(Kyrgyz National High
HIV/AIDS Center,
2006)
Tajikistan High
Turkmenistan 75% High 80% HBsAg
(Godinho et al.,
2004)
Uzbekistan High

*(Aceijas and Rhodes, 2007) unless otherwise cited

South and Eastern Asia, Australasia

The prevalence of Hepatitis C in Asia and Australasia varies between countries. The prevalence of
blood borne viruses including hepatitis C across Asia can be explained by unsterile medical
injections(Kermode, 2004, Simonsen et al., 1999) contaminated transfusions(Duraisamy et al., 1993,
Darmadi et al., 1996, Luksamijarulkul et al., 2002) traditional cultural practices(Darmadi et al., 1996)
and more recently, injecting drug use(Aceijas et al., 2004). latrogenic transmission still occurs in
some countries though injecting drug use is increasingly responsible for transmission(Kao and Chen,
2000). The population prevalence ranges from 1.4% in Australia to 5.6% of the population
northwestern Thailand. Hepatitis Cis very common among IDUs in Asia and almost universal in
those coinfected with HIV(Walsh et al., 2007, Garten et al., 2005). HCV HIV coinfection is a major
issue in Asia given there are estimated 735 000 HIV positive IDUs in the region, and possibly up to
1.4 million(Mathers et al., 2008) — virtually all coinfected with HCV.

Hepatitis B is endemic in most of Asia, with some notable exceptions. The prevalence among IDUs is
high accordingly. Few studies have examined the prevalence of HBV HIV coinfection in IDUs.

15
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Table 5 - Epidemiology of viral hepatitis and HIV coinfection in the South East Asian region

Asia - South East Asia Region

HCV HCV HIV HBV HBV HBV HIV
IDUs* IDUs Population IDUs IDUs
Bangladesh 25% (national) Intermediate
66.5% (Azim et
al., 2002)
Bhutan Intermediate
Democratic High
People's
Republic of
Korea
India 92% (national); Intermediate 30% (unclear
26-93% which
(individual sites) marker)(Sweat
et al., 2000)
Indonesia 60 —98% 10-40% High
Maldives
Myanmar High
Nepal Intermediate
Sri Lanka Intermediate
Thailand 90% 5= High
98%(Paungtubti
m et al., 2004)
TimorLeste High
*(Aceijas and Rhodes, 2007) unless otherwise cited
Table 6 - Epidemiology of viral hepatitis and HIV coinfection in the Western Pacific Region
Asia - Western Pacific Region
HCV HCV HIV HBV HBV HBV HIV
IDUs* IDUs Population IDUs IDUs
Australia Low 50% of new
infections
attributable to
IDU(NCHECR,
2008)
Brunei High
Darussalam
Cambodia High
China 85% (Hong Kong) 99%(Zhang et al., High
(Lee et al., 2008)  2002)
72% (Southern 95%(Garten et
China) (Gartenet al., 2005)
al., 2004)
61.4% (pooled
nationwide
prevalence)(Xia
et al., 2008)
Cook Islands
Fiji
Japan 55-60% Intermediate
Kiribati
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Lao People's High
Democratic

Republic

Malaysia High
Marshall Islands

Micronesia

(Federated

States of)

Mongolia High
Nauru

New Zealand Low
Niue

Palau

Papua New High
Guinea

Philippines High
Republic of High
Korea

Samoa

Singapore Intermediate
Solomon Islands
Tonga
Tuvalu
Vanuatu
Viet Nam 10-81% 99%(Quan et al., High
2004)

*(Aceijas and Rhodes, 2007) unless otherwise cited

Middle East

The prevalence of hepatitis C in the Middle East varies significantly. The country with the highest
population prevalence of hepatitis C (globally) is Egypt at 15 — 20%, a consequence of unsterile
injections during schistosomiasis programs from the 1960s to 1987(Frank et al., 2000, Shepard et al.,
2005) while other countries report a much lower prevalence. Apart from Iran, little data is available
regarding viral hepatitis in IDUs.

Middle East has an intermediate level of HBV endemicity while much of Africa has high endemicity of
HBV. There are an estimated 50 million chronic carriers in Sub Saharan Africa alone with the
population prevalence of HBsAg between 9 — 20%(Kiire, 1996). Unlike Asia, it appears that
transmission is perinatal and in early childhood rather than vertical(Hoffmann and Thio, 2007).
Studies among IDUs are scarce.

Table 7 - Epiedemiology of viral hepatitis and HIV in the Middle East

MENA- Middle East

HCV HCV HIV HBV HBV HBV HIV
IDUs* IDUs Population IDUs IDUs
Afghanistan Intermediate
Bahrain Intermediate

17
Viral hepatitis and coinfection priorities for injecting drug users



Draft 2.0 — not for citation

Iran (Islamic
Republic of)

Iraq

Jordan
Kuwait
Lebanon
Oman
Pakistan
Qatar

Saudi Arabia

Syrian Arab
Republic

United Arab
Emirates
Yemen

59 - 80%
74%(Alavi and
Etemadi, 2007)

5%

61%(Othman
and Monem,
2002)

87%

Intermediate

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
High

Intermediate

Intermediate

Intermediate

50% have
evidence of past
or present
infection.

13% HBsAg
(Rahimi-
Movaghar et al.,
2009).

*(Aceijas and Rhodes, 2007) unless otherwise cited

Africa

The population prevalence of hepatitis C prevalence in Africa varies by country but is generally

high(Coursaget et al., 1990, Madhava et al., 2002). It is presumed the mechanism of transmission is
iatrogenic and coincided with the introduction of HIV across Africa(Gisselquist et al., 2002, Drucker

etal., 2001).

The prevalence of HBV is also high across much of Africa.

Little is known about the prevalence of HCV and HBV among IDUs in Africa.

Table 8 - Epidemiology of viral hepatitis and HIV coinfection in North Africa

MENA- North Africa

Djibouti
Egypt

Libyan Arab
Jamahiriya
Morocco
Somalia
Sudan
Tunisia

HCV
IDUs

63%(Tsertsvadze

et al., 2000)

HCV HIV
IDUs

HBV
Population
High
Intermediate

Intermediate

Intermediate
High
High
Intermediate

HBV
IDUs

62%

(HBcAb)(Tsertsvad
ze et al., 2000)

HBV HIV
IDUs
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Table 9 - Epidemiology of viral hepatitis and HIV in Africa

Africa

Algeria High

Benin High

Burkina Faso High

Cameroon High
Central African High
Republic

Comoros High

Cote d'lvoire High

Equatorial High
Guinea

Ethiopia High

Gambia High

Guinea High

Kenya 42%(0dek- High
Ogunde et al.,
2004) — was 73%
among the 15
women IDUs

Liberia High

Malawi High

Mauritania High

Mozambique High

Niger High

Rwanda High

Senegal High

Sierra Leone High

Swatziland High

Uganda High
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United Republic High
of Tanzania

Zambia High
Zimbabwe High

North America

The prevalence of chronic HCV is approximately 1.3% in the USA (Armstrong et al., 2006) and 0.7% in
Canada. Over 60% of new infections in Canada are attributable to injecting drug use(PHAC, 2009), a
similar proportion in the USA(CDC, 2002b).

The prevalence of HBV in the USA is low and decreasing though remains higher in some immigrant
groups and indigenous communities(McQuillan et al., 1999, Franks et al., 1989, Schreeder et al.,
1983). Although sexual activity is the most common mode of transmission, around 12% of all cases
of HBV in USA occur in individuals with a history of injecting drug use. Similarly in Canada, 34% of
cases of acute hepatitis B occur in IDUs(Zhang et al., 2001).

Table 10 - Epidemiology of viral hepatitis and HIV coinfection in North America

Americas - North

HCV HCV HIV HBV HBV HBV HIV
IDUs IDUs Population IDUs IDUs
United States of  65%(1994-6); Low 22% (unclear 7%(Weinbaum
America 35%(1997-9 and which et al., 2008)
2002-4) (Amon marker)(Garfein
et al., 2008). et al., 2002)
2-11%

(HBsAg)(Weinba
um et al., 2008)
Canada 46 — 90%(Aceijas Low
and Rhodes,
2007)

Latin America

The population prevalence of hepatitis C in Latin America varies by country but is generally less than
1%. Most HCV in Latin America is as a consequence of contaminated blood products, though there
are areas where IDU is any important risk factor such as the northern states of Mexico and major
urban areas.

The prevalence of HCV among IDUs is high in Latin America. It is also elevated in non-injecting
cocaine users in Brazil and Argentina. Studies of HCV in HIV positive IDUs have shown very high
proportions of coinfection.

Most of Central and South America is considered a region of low HBV endemicity although there are
some exceptions. It is estimated that 400 000 new cases of hepatitis B occur in Latin America
annually (Torres and Machado, 1994, Dehesa-Violante and Nunez-Nateras, 2007). The prevalence
among IDUs is less well known though there are some studies from major Latin American cities
illustrated in the table below.
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Table 11 - Epidemiology of viral hepatitis and HIV coinfection in Latin America

Americas - Central

Belize Low

El Salvador Low

Honduras Intermediate

Nicaragua Low

Americas - South

Bolivia Low

Chile Low

Dominica

Guyana Intermediate

Peru High

Uruguay 22% Low

Americas - Caribbean

Bahamas

Cuba

Grenada

Jamaica

Saint Lucia
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Trinidad and
Tobago

*(Aceijas and Rhodes, 2007) unless otherwise cited
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Important clinical issues

Hepatitis C
There are 3 key issues which are particularly relevant in the management of hepatitis C which aid to
understand the burden of hepatitis C related disease and its treatment among IDUs.

The most important clinical issue from the patient’s point of view is a correct diagnosis.
Unfortunately HCVAb is still widely used as confirmation of hepatitis C. Acute infection is
spontaneously cleared in around 14 — 26%(Lauer and Walker, 2001) although some studies suggest
up to 50% will clear(Kamal, 2008). As a consequence, without HCV RNA testing, the diagnosis of
chronic hepatitis C cannot be confirmed. Unfortunately this test is more inexpensive than the less
accurate HCVAb. There is no relationship between the genotype of hepatitis C infection and the
likelihood to clear spontaneously.

The second important issue is the long time lag between initial infection and progression to liver
disease from the chronic hepatitis state. Around 5 — 20% of individuals with chronic hepatitis C will
develop cirrhosis at 20 — 25 years after initial infection. Excessive alcohol use can strongly influence
progression. Those with cirrhosis are 30% likely to develop end stage liver disease after 10 years. The
risk of hepatocellular carcinoma in those with cirrhosis is 1 — 2% per year(Strader et al., 2004).

Knowing the genotype is also important from a treatment as well as cost effectiveness point of view.
Genotypes 2 and respond well to treatment. In HCV monoinfection, current recommendations are
for 24 weeks pegylated interferon and ribavirin combination therapy resulting in an sustained
virologic response (SVR) (negative HCV RNA 24 weeks post treatment) of 76 - 84%. Genotype 1
requires 48 weeks of combination therapy with expected SVR of 42-46%(Strader et al., 2004).
Regardless of genotype, the treatment of acute hepatitis C is much more effective with an expected
SVR of over 90%(Kamal, 2008), though this is somewhat diminished in HCV HIV coinfection.

For HCV HIV coinfection, the important issues for IDUs are (1) that individuals are much less likely to
clear HCV spontaneously if they are already living with HIV; (2)HIV coinfection can accelerate HCV
related liver disease; (3) a number of antiretroviral medications are associated with hepatitis
steatosis (such a some NRTIs) or are hepatotoxic and this is exacerbated by HCV (e.g. nevirapine);
and (4) HCV treatment is less effective in the presence of HIV coinfection(Koziel and Peters, 2007).
Thus the burden of HCV among HIV coinfection IDUs is higher and options for reducing this burden
more limited.

Hepatitis B

Hepatitis B is a DNA virus which infects and replicates within hepatocytes (liver cells) though it
causes little or no damage to the cells. Liver damage is caused by the immune response to the virus
and so chronic infection results in greater hepatic dysfunction from a chronic immune response. In
infancy and early childhood (< 2 years old) acute infection is usually asymptomatic but much more
likely to result in chronic infection but at a slower rate of about 2% per year(Kato et al., 2000). HIV
infected individuals are less likely to lose DNA, are more likely to experience reactivation of HBV and
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may experience occult HBV infection. Occult infection is the absence of HBsAg but with detectable
HBV DNA(Mphabhlele et al., 2006, Colin et al., 1999).

Evidence from the HAART era has suggested that HBV does not appear to alter the course of HIV,
although the risk of hepatoxicity from ARVs is increased 3 — 5 fold(Hoffmann and Thio, 2007). There
is some evidence of increased viral resistance in HBV HIV coinfected individuals, which could be a
result of the increased likelihood of treatment interruptions necessary from liver disease flares. HIV
co-infection influences the course and natural history of HBV infection by impairing the quantity and
quality of the innate and adaptive immune response. The rates of spontaneous resolution after
acute infection and spontaneous HBeAg and HBsAg seroconversions are decreased, and levels of
HBV replication are increased in HIV-infected patients resulting in higher viral loads. There is more
rapid progression of liver fibrosis and a higher rate of cirrhosis and decompensation (but not
hepatocellular carcinoma). The risk of HBV-associated end-stage liver disease and liver-related
mortality may be increased by HIV co-infection(Koziel and Peters, 2007).

Implications of HBV clinical progression for IDUs

There are several issues that are particularly important to IDUs. Firstly, given that adult hepatitis B
acquisition rarely results in chronic infection, the prevalence of chronic hepatitis B in IDU
populations depends on the population prevalence of hepatitis given that the majority of chronic
infections will be secondary to perinatal transmission. Secondly, the prevalence of HIV among IDUs
will influence the prevalence of chronic hepatitis B as those living with HIV will more likely develop
either adult acquired chronic hepatitis B or reactivation following HIV seroconversion. Finally, the
prevalence of immunoprotection to HBV is high among IDUs in most studies given that IDU are more
at risk of HBV exposure through sharing injecting equipment or sexual transmission but are likely to
clear this adulthood exposure spontaneously(Lopez-Zetina et al., 2001, Torbenson et al., 2004,
Walsh et al., 2004). This latter issue means that many IDUs may not need vaccination.
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Response options
The public health management of HCV and HBV in IDUs can be divided into prevention initiatives
and treatment initiatives.

Prevention

There no available vaccine for hepatitis C and therefore the prevention is limited to reducing
transmission risk. An HBV vaccine has been available since 1981. It is cheap, effective and forms the
mainstay of the prevention response to HBV.

Transmission routes of HCV and HBV determine the necessary prevention intervention. Apart from
in the context of HCV HIV coinfection, the transmission of HCV is limited to blood to blood such as
the use of non-sterile injecting equipment and contaminated blood. Sexual transmission can occur in
HCV HIV coinfection, but is very limited in HCV monoinfection. For HBV, transmission is efficient via
sexual activity as well as blood to blood contact so prevention initiatives need to recognise this.
Despite this, it is active immunization which has the greatest efficacy in preventing HBV infection.

Vaccination

HCV

There is no vaccine available for hepatitis C. Development has been complicated by the high
mutation rate of the virus during infection and the lack of a robust tissue culture system until
recently. Phase 1 and 2 studies are currently being conducted for therapeutic and prophylactic
vaccines, though an effective vaccine candidate has yet to emerge.

HBV

The hepatitis B vaccine is safe, effective and relatively cheap. It became commercially available in
1981. It is available in monovalent as well as combination forms with other vaccines. It produces an
adequate immune response to protect against infection in close to 100% of children and around 95%
of adults lasting at least 10 years, decaying exponentially(Zanetti et al., 2008). Immnosuppressed
individuals may require higher doses in order to achieve an immune response. Revaccination results
in a response in >95% of individuals, the degree of which is proportional to the magnitude of the
initial response(Fitzsimons et al., 2005). Long term protection in immunized infants is unclear
though is thought to last at least 12 years if not longer and is highly efficacious in prevention
childhood chronic infection(Kao and Chen, 2005). Booster following childhood immunization may be
required after 15 — 20 years of age, as result of declining HBsAb concentration despite preservation
of the anamnesic response and apparent immunoprotection(Zanetti et al., 2005). The standard
schedule for infants and unvaccinated adults is 0,1 and 6 months with infants to HbsAg mother given
an additional booster, although rapid or accelerated schedules such as the Barcelona protocol (0, 7,
21 days and 1 year) may confer a similar immune response.

Vaccination is less immunogenic in HIV infected individuals with seroconversion occurring in less
than half of recipients of a complete course. Higher CD4 counts, lower viral loads and being on
HAART increase the chance of an immune response to vaccination(Koziel and Peters, 2007, Landrum
et al., 2009).
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Most countries have both targeted and population wide vaccination programs. Target groups are
health care workers, haemodialysis patients, blood product repeated recipients, and other risk
groups such as injecting drug users, sexual partners of viraemic individuals, prisoners and travellers
to endemic areas. Population wide vaccination begins at birth according to country specific
schedules and the HbsAg status of the mother. By 2007 163 had incorporated HBV vaccination into
their national schedule(Lavanchy, 2008).

Although there has been debate about the immunogenicity of HBV vaccine in IDUs, there appears to
be little difference between the rates of protection in IDUs compared with the general
population(Baral et al., 2007), meaning that the vaccine works as effectively when administered to
IDUs.

Adherence to schedule may be a complicating factor for IDUs with convenience of access being a key
determinant (Campbell et al., 2007). Significantly there are opportunities to vaccinate IDUs which
may be lost because of poor access or reluctance to opportunistically vaccinate (Kuo et al., 2004).
Rapid (0, 7, 21 days and 1 year) and accelerated schedules (0, 1, 2 months) are adequately
immunogenic and may boost adherence (Harries et al., 1991, Jilg et al., 1989). Nevertheless, even
partial immunisation confers some immunoprotection (Hall, 1993) supporting the case for
opportunistic vaccination.

Blood product screening and reducing blood product use.

HCV

Key aspects of preventing the transmission of hepatitis C through blood products include screening
and/or testing of blood donors, screening donated blood for HCV RNA and not pooling donated
blood. The use of autologous blood in predictable transfusions (such as major elective surgery) and
reducing the use of blood products is an important component of this response.

HBV
Similarly to hepatitis C, screening and/or testing of blood donors is paramount addition to the
screening of blood and not pooling collected blood where possible.

Sterile needles and syringes

HCV

Sterile, single use needles, syringes and cannulation equipment prevents transmission associated
with the reuse of medical equipment (including tattooing). These are universal in the developed
world though cost has reduced uptake in the developing world, in particular Asia and Africa. It is
estimated there are over 12 billion injections are administered worldwide annually, almost half in
developing countries where almost 40% are unsafe. Many are for antibiotics or vitamins that could
be administered with equal effect orally. This results in more than 2 million annual HCV
infections(Kermode, 2004, Kane et al., 1999, Simonsen et al., 1999).

Injecting drug use typically results in early acquisition of hepatitis C infection (Maher, 2007, Hagan et
al., 2007). Sterile injecting equipment (including tourniquets and spoons) is the mainstay of
preventing transmission in this group. Ease of access to needles and syringes is paramount,
particularly in high risk settings such as street drug markets and closed settings.
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A recent study modeling HCV transmission and NSP coverage in London concluded that very high
NSP coverage is necessary to reduce HCV seroprevalence among IDUs who are long term injectors —
much higher than for HIV prevention. For example the number of sharing episodes per IDU needs to
be reduced from current 16 per month to only 1 — 2 per month if the HCV seroprevalence is to be
reduced to < 10% in IDUs injecting < 8 years. More modest reductions in sharing frequency are
required to reduce the seroprevalence among recent injectors emphasizing the importance of early
engagement of individuals who have recently commenced injecting(Vickerman et al., 2007).

HBV

Similar to HCV, HBV is transmitted by reused medical injection equipment and the sharing of
injecting equipment by substance users. Attendance by IDUs at NSP programs has been shown to be
effective in reducing HBV acquisition compared with non-attendance(Hagan et al., 1995). Single use
needles and syringes are very important in reducing transmission however vaccination of key risk
groups such as injecting drugs users is equally important.

Behaviour modification and condoms

HCV

Key aspects of behavioural modification are the use of universal precautions for health care workers
and engendering the acceptability of not sharing injecting equipment among drug users. Preventing
or delaying transition to injecting drug use is crucial to preventing acquisition.

HC V can be sexually transmitted during traumatic sex in the context of HIV coinfection(Browne et
al., 2004, Terrault, 2005) thus the correct use of condoms and knowledge of mechanisms to prevent
sexual transmission is important among MSM who are IDUs.

HBV

Similar to HCV, engendering the use of universal precautions and single use injection equipment by
medical professionals is important. Behavioural interventions resulting in reduced sharing of
injecting equipment.

As HBV is efficacy transmitted sexually, barrier protection such as condoms is recommended. This is
particularly important for ‘high risk’ populations such as IDUs, MSM and sex workers. Despite this,
vaccination is the most important intervention for at-risk populations.

Post exposure prophylaxis

HCV

Although PEP is available for HBV in the form of HBIG and for HIV in the form of dual to triple
antiretroviral therapy taken for 1 month from the event, at this stage post exposure prophylaxis
regimens for HCV are not available. There has been only very limited investigation on the efficacy
this approach.

HBV

Passive immunoglobulin is administered in the case of acute exposure to HBV where there is no
history of vaccination or immune response to vaccination (such as in an immunosuppressed
individual). It is typically given in combination with vaccination. Protection is immediate and persists
for 3 -6 months. Itis also recommended in the prevention of mother to child transmission at birth
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in HBsAg positive mothers if given immediately after birth(CDC, 2005) as it results in a reduction in
the risk of vertical transmission compared with vaccine alone by almost 50%(Lee et al., 2006b, Lee et
al., 2006a).

PMTCT

HCV

Hepatitis C is not effectively transmitted in the perinatal period with a transmission rate of 2 — 4%,
although in HIV co infection this is 2 — 4 fold higher. There are no current interventions which are
effective in reducing this transmission. Caesarean section does not reduce transmission(Hadzic,
2001, Jain et al., 2007). It should be noted that ribavirin is contraindicated in pregnancy as it is
teratogenic. explain

HBV

Transmission of HBV can occur in-utero but most commonly occurs during delivery or perinatally.
Transmission is prevented by administration of HBV vaccine within the first 12 — 24 hours of life, and
in HBsAg positive mothers, adjuvant treatment of the neonate with HBiG. Combined active and
passive immunization is more effective than administering either one alone, boosting efficacy from
around 75% to up to 95%(Tada et al., 1986, Ranger-Rogez and Denis, 2004). Prevention of
transmission necessitates diagnosis of chronic hepatitis B infection in the mother, although in areas
of high endemicity combined vaccination should be given anyway(WHO, 2001).

Opioid substitution therapy

HCV

OST is the most effective treatment for opioid dependence available. Opioid injectors form a large
proportion of all IDUs worldwide. OST is less effective at reducing HCV transmission in opioid
dependent IDUs compared to HIV transmission. The impact is greatest among those on long term
continuous therapy(Palmateer et al., 2008).

HBV
The effectiveness of OST in preventing HBV transmission in IDUs has not been assessed however
given the multiple routes of transmission presumably it would have only partial efficacy.

Treatment

HCV

The efficacy of HCV treatment has improved substantially in recent years; chronic HCV treatment
with combination pegylated interferon and ribavirin for between 24 and 48 weeks results in a
sustained virological response of between 50 and 80%, depending on genotype(Pawlotsky, 2006,
Strader et al., 2004) and acute HCV of over 90%(Jaeckel et al., 2001, Craxi and Licata, 2006, Licata et
al., 2003). Recent developments of small molecule treatments in combination with pegylated
interferon result in higher rates of SVR — up to 75% in genotype 1, although side effects area
significant issue(McHutchison et al., 2009, Zeuzem, 2008). Hepatitis C treatment is generally only
available in develop countries. It is currently very expensive at between USD$6000 - $20000 per
course. In addition the side effect profile is significant and requires intensive monitoring. The
attainment of rapid virological response (RVR) — a negative RNA at 4 weeks after initiation — can
mean a reduction in duration of treatment to 12-16 weeks in genotype 2/3 and 24 weeks in
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genotype 1 without loss of effectiveness, and thus is cost saving(Poordad et al., 2008). Although
treatment of acute hepatitis C is more effective, the main barrier to treating newly acquired HCV is
that only a small proportion of HCV infections are identified as being newly acquired due to the
asymptomatic nature of the infection and the lack of repeat HCV testing allowing of the at-risk
population. Any discussion of Hep c treatment should also include how adherence among substance
using populations can be improved and how access can be improved given the high prevalence of
mental health and depression issues. The need for coordination with HIV, TB and mental health
services in Hep B and C treatment should be emphasised.

There is an increasing body of evidence suggesting that substance dependant injecting drug users
living with hepatitis C can achieve favourable antiviral treatment outcomes when engaged in
comprehensive substance use treatment and supportive HCV treatment program which also
aggressively address mental health issues during treatment(Backmund et al., 2001, Sylvestre et al.,
2004b, Sylvestre, 2002, Wong et al., 2004, Grebely et al., 2007). These are also known as integrated
models of care.

Treatment of HCV in HIV coinfection

Treatment of HCV HIV is pegylated interferon ribavirin combination therapy for 48 weeks regardless
of genotype. Response rates are generally much lower than in HCV monoinfection. Sustained
virologic response rates are between 14% and 44% for genotypes 1 or 4 and 44% to 73% for
genotypes 2 or 3(Carrat et al., 2004, Laguno et al., 2004, Torriani et al., 2004, Chung et al., 2004).
Others have achieved higher SVRs in this population (Laguno et al., 2009).

Novel HCV treatments

New treatments have concentrated on augmenting current treatments, such as the creation of
albuferon a by fusing interferon a with human albumin, developing ribavirin analogues and
investigation of selective inhibitors of HCV replication —the protease and polymerase inhibitors, as
well as immune modulators. Currently the ribavirin analog taribavirin/viramidine and telapevir (VX-
950) are the only drugs in phase 3 trials. A number of potential candidates have had their
development halted, a consequence of adverse events. Inmunomodulators and RNA interference
techniques are still in the early phases of development.

Key protease inhibitors which have shown promise are telaprevir and boceprevir. The use of
telaprevir in a 12 week triple therapy followed by completion of 24 weeks with pegylated interferon
ribavirin achieved an SVR of between 61 and 67%(Hezode et al., 2009, McHutchison et al., 2009).
The use of boceprevir for 44 weeks of triple therapy after 4 weeks lead with of pegylated interferon
ribavirin combination therapy achieved SVR in 75% of patients(Kwo et al., 2009). Polymerase
inhibitors having shown promise are the nucleoside analogs R1626 and R7128. Currently the
INFORM-1 trial is investigating the non-peg regimen of the protease inhibitor ITMN191 (also known
as R7227) and R1626 in combination.

Thus HCV treatment is moving towards shortened, combination therapy with the increasing use of
protease and polymerase inhibitors to augment response. Currently pegylated interferon remains
the mainstay of therapy, resulting in continued high costs.
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HBV

Hepatitis B treatment is widely available and effective. It should also be noted that many individuals
with chronic hepatitis B will eventually lose HBeAg over time (usually several decades). In summary
pegylated interferon is the most effective but less well tolerated and most expensive of the
treatments available. Despite this oral agents can achieve similar levels of efficacy if given for long
enough. Lamivudine is well tolerated, very effective, is the cheapest but subject to resistance.
Tenofovir is a promising agent being oral, well tolerated, effective and not subject to resistance.

Treatment outcomes can be biochemical (normalization of ALT), virological (absence of HBV DNA),
serological (so called ‘e’ antigen seroconversion) or histological (improvement or stabilization of
METAVIR score). Relapse can occur during the first 12 months post treatment. A sustained
treatment response is persistence of outcome variable at 12 months post completion of treatment.

Interferon results in DNA loss in up to 40% of individuals treated and sustained HbeAg loss in around
a third (Gluud and Gluud, 2009). Pegylated interferon increases this substantially (Shamliyan et al.,
2009, Hui et al., 2005). In HBV treatment, longer duration of therapy results in a greater proportion
of individuals achieving a successful outcome so 1 — 2 year of therapy is recommended. Although
effective, as discussed above, interferon has a significant side effect profile, is expensive, and in HBV
treatment there is not necessary a fixed time end point for treatment which can add to cost.

Lamivudine is a nucleoside reverse transcriptase inhibitor with antiviral effects. Lamivudine is
effective in achieving loss of DNA or HBeAg after 1 year of therapy of 32% and 44% respectively with
histological improvement in over 50% of individuals (Dienstag et al., 1999). Up to 50% of individuals
will lose HBeAg after 5 years of therapy(Dienstag, 2008). The relapse rate of lamivudine is high at
54%(van Nunen et al., 2003). Treatment duration is determined by loss of DNA or HBeAg. Treatment
is continued for at least 6 — 12 months after this occurs to prevent relapse. It is an oral medication, is
relatively cheap and has fewer side effects compared with interferon. On the downside, long term
lamivudine therapy results in resistance mostly commonly from the YMDD mutation. Incidence of
YMDD mutants rises from 15-32% in the first year to 67-69% by the fifth year of treatment(Lai et al.,
2003).

Adefovir dipivoxil is a nucleotide analogue with antiviral activity. It is effective in achieving loss of
HBV DNA in around 13-21% of individuals after 1 year of treatment, HBeAg loss in 12% at 1 year and
up to 43% at 3 years. High rates of ALT normalization and histological improvement are also seen.
Resistance is rare. It is more expensive that lamvudine though cheaper than pegylated
interferon(Dienstag, 2008).

Tenofovir is a HBV polymerase inhibitor which also acts as a nucleotide analogue reverse
transcriptase inhibitor in HIV. It is effective in achieving loss of HBV DNA in 80% of individuals and
loss of HBsAg in 21% of individuals at 1 year. Around 75% of individuals experience an improvement
in histology. It | well tolerated with little if any resistance. It is more expensive that lamvudine
though cheaper than pegylated interferon(Dienstag, 2008).

Other newer agents such as entecavir and telbivudine are also available and have similar efficacy to
to other oral medication. Entecavir results in undetectable DNA at 1 year of 67%, loss of HBeAg at 1
year of 21% and 39% after 3 years of treatment. It is well tolerated, resistance rare but is more

expensive than other oral agents, though cheaper than pegylated interferon. Telbuvudine results in
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loss of DNA in 60% at 1 year, loss of HBeAg in 22% at 1 year and 30% at 2 years. It is well tolerated,
moderately expensive but unfortunately subject to the development of resistance(Dienstag, 2008).

Little data is available about combination therapy, though adding pegylated interferon to lamivudine
does not increase effectiveness (Marcellin et al., 2004, Lau et al., 2005). There may be a role for dual
therapy in individuals with severe or progressive liver disease who have developed resistance during
mono-therapy(Dienstag, 2008).

Hepatitis B treatment in HBV HIV coinfection

Individuals with HBV HIV coinfection may require pre HIV treatment antiviral therapy for HBV in
order to prevent immune reconstitution hepatitis associated with the commencement of
antiretroviral therapy. HIV therapy in individuals coinfected with HBV should contain 1 if not 2 anti
HBV agents (e.g. lamivudine and tenofovir). HIV HBV coinfection generally requires lifelong therapy
for both. Clearance of HBV DNA or loss of HBeAg is much less common in HBV HIV coinfection. In
individuals with HBV but where HIV therapy is not yet indicated, HBV should consist of an agent with
only HBV activity (e.g. entecavir) in order prevent any chance of HIV resistance. At this stage
pegylated interferon does not have a role in HBV HIV co infection(Koziel and Peters, 2007).Prisons

HCV

A high proportion of inmates in the world’s prison have hepatitis C. The incidence of transmission in
prisons is high(Crofts et al., 1995, Champion et al., 2004, Jurgens et al., 2009). OST, NSP, HCV testing
and treatment are options that could potentially reduce transmission together with initiatives to
prevent iatrogenic transmission and unprotected male to male sex. For those individuals
incarcerated for longer than 6 — 12 months, treatment can be offered. This controlled environment
may be conducive in some cases to completing antiviral therapy compared with community based
treatment, given the obstacles to accessing and completing treatment in the general community.

HBV
Prison is an effective site for vaccination given the population is easily accessible. A full vaccine
schedule can be completed in individuals incarcerated for longer periods.

Sexual activity is common during incarceration. For example, despite laws prohibiting sex between
adult residents of correctional systems in most States in the USA, an estimated 2 - 30% of inmates
have sex while incarcerated(Weinbaum et al., 2003). Although vaccination against HBV is important,
condoms and education should be provided.

Integrated models of care

There are multiple issues feeding into the prevention and treatment of viral hepatitis among IDUs. In
particular, high rates of problematic substance use and psychiatric comorbidity necessitate
interdisciplinary approaches including collocation of services, codispensing of medication and
fluency in more than one medical, mental health or psychosocial discipline for health care providers.
Integrated models of care are based on a patient or client based need. Thus at integrated model of
care for hepatitis B and C prevention and treatment would include the capacity to assess and treat
substance dependence and psychiatric disease as well as providing vaccination, treatment and social
welfare services or referral capacity. This is particularly the case for HIV coinfection. This kind of
service tailored to the needs of IDUs is not always feasible, nor possible, though the concept of
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building multidisciplinary capacity in health professionals working with IDUs should be a key
component of any response to viral hepatitis among IDUs.

Cost effectiveness of individual options

Hepatitis C

There are substantial costs to the individual and society associated with hepatitis C. These include
the cost of testing (diagnosing) and treatment, the health burden associated with the clinical
management of chronic hepatitis C and its complications including hospitalisation, and indirect costs
such as the loss of productive capacity from impaired physical and mental health. In general the
former (direct costs) are reducing over time and thus become outdated reasonably quickly, while the
latter (indirect) are intrinsically difficult to measure.

Prevention

A 2001 paper estimating the cost of HCV and cost effectiveness of its prevention found that
prevention of each case of HCV released AUD$6000 - $19000, depending indirect costs were
included. This was based on standard interferon as the only antiviral treatment option and that
around 30% of individuals with chronic hepatitis C would seek antiviral treatment(Shiell and Law,
2001).

For injecting drug users only needle syringe programs and to a limited extent OST have been shown
to be effective for primary prevention(Wright and Tompkins, 2006), thus the discussion of cost
effectiveness is limited to these options.

The Australian Government’s review of the effectiveness of NSPs in 2003 was an ecological study
including modelling examining the impact of NSP in Australia. Although. The main cost saving related
to averted treatment costs for HIV and HCV. A lifetime saving in the cost of treatment of HIV and
HCV was AUD$3398 million if discounted at 3% annually. The cost savings related to HIV were much
higher than HCV which were estimated at AUDS$239 million. The primary difference in averted
treatment costs between HIV and HCV were the delay in the necessity for HCV treatment and the
smaller proportion of individuals progressing to severe illness in HCV compared with HIV. A total gain
of 170 279 QALYs were also calculated due to avoiding HCV and HIV(DHAA, 2003). This report is
currently being updated and should be available later in 2009. An American study in 2001 estimated
the cost per averted hepatitis C infection from NSPs exceeding USD$250000 given the high
transmissibility of hepatitis C(Pollack, 2001).

The cost effectiveness of OST to prevent hepatitis C among IDUs has not been assessed. MMT was
cost effective in a 2000 study for preventing HIV transmission in substance using populations costing
USDS8200 per QALY gained in high-prevalence communities and USD$10,900 per QALY gained in the
low-prevalence communities. Leaving aside the benefits of MMT preventing HIV transmission, MMT
costed between $14,100 and $15,200 per QALY gained(Zaric et al., 2000). It is likely given the
reduced efficacy of MMT in preventing HCV compared with HIV transmission that the cost per QALY
gained would be higher in HCV prevention.
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Treatment

Current pegylated interferon-ribavirin combination therapy has been demonstrated to be cost
effective as an intervention given the direct and indirect costs associated with chronic hepatitis C
infection and its complications. The cost per QALY gained is less for genotypes 2 and 3 compared
with genotype 1 due to the length and subsequent higher cost of treating genotype one and HCV HIV
coinfection. Studies vary widely in their estimate of each QALY gained(Salomon et al., 2003, Siebert
et al., 2003, Gerkens et al., 2007, Lidgren et al., 2007, Bernfort et al., 2006, Buti et al., 2003, Sullivan
et al., 2004a, Annemans et al., 2004, Sullivan et al., 2004b). In 2007 Health Canada conducted a
detailed economic analysis of HCV treatment concluding that PEG IFN, although more expensive
than standard IFN, was more effective. The cost per QALY is reduced when disease progression is
higher and in younger individuals, thus is most expensive for those with the least progression who
are older(Brady et al., 2007). Others have demonstrated that even treating individuals with
persistantly normal liver function is cost effective(Hornberger et al., 2006) apart from older (> 65)
patients with genotype 1 disease(Grieve et al., 2006). Cost utility analysis has also showed that total
lifetime costs are reduced when pegylated interferon ribavirin combination therapy is used
appropriately(Yeh et al., 2007), although a high SVR (probably >70%) is needed in genotype 1 for
treatment to be cheaper than no treatment if treatment is greater than 24 weeks(Lin et al., 2006).

Specifically for injecting drug users, there are few studies that have looked at the cost effectiveness
of treatment. A New Zealand study looked at the cost effectiveness of standard interferon-ribavirin
or pegylated interferon-ribavirin treatment for IDUs following stabilisation with methadone
maintenance. They found similar cost effectiveness for both regimens which compared favourably to
the cost effectiveness of methadone maintenance itself. Cost effectiveness was improved if
individuals were stabilised on MMT earlier in their injecting drug using career. (Sheerin et al., 2004).
An analysis by the European Monitoring Centre for Drugs and Drug Addiction found hepatitis C
treatment among IDUs was cost effective, particularly in younger, genotype 2 and 3 IDUs. This is
illustrated in the table below:

Table 12 - Cost effectiveness of Combination therapy with standard interferon versus natural history (no antiviral
treatment) for HCV in IDUs(Wong et al., 2004)

Gain in years of Gains in QALYs Incremental cost-
life (years) effectiveness (USD per
discounted QALY gained)

Age 40 1.0 1.2 8 600
Age 50 0.4 0.6 17 300
Age 60 0.2 0.3 38 800
Male 1.4 1.6 6 500
Female 2.4 2.6 3800
Not genotype 2 or 3 1.1 1.2 10 700
Genotype 2 or 3 2.4 2.7 2400
Moderate hepatitis 1.9 2.3 5100
Compensated cirrhosis 1.2 1.1 7 500
Never relapsed to injecting 2.9 3.4 1500
during treatment

Abstinent from injecting drug 2.3 2.6 3100

use for > 5 years at time of
antiviral treatment
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Studies of cost effectiveness of HCV in non substance using populations are relevant in that injecting
drug users tend to be younger, and often have little progression of their fibrosis during their years
injecting thus increasing the potential cost effectiveness of treatment as an intervention. The
implications for developing countries are substantially different as (1) pegylated interferon ribavirin
is often not available and (2) the costs of health care are often much lower (3) appropriate health
care is not always available or accessible.

The use of RVR as a mechanism to shorten treatment for hepatitis C was reviewed in a 2007 paper
from Japan. In their hypothetical cohort of patients defined as being 45 years old, male, with chronic
hepatitis C, and without cirrhosis or HCC treated with either standard or shortened duration (G1 24
weeks, G2/3 12 weeks) of therapy depending on whether RVR was achieved and followed for 30
years. In RVR based protocol vs standard protocol, genotype 1 patients gained 0.33 QALYs but
reduced lifetime cost by €5993, while genotype 2 or 3 patients gained 0.02 QALYs but reduced
lifetime cost by €2851. Others have suggested that using the RVR protocol to shorten treatment in
genotype 1 can result in overall cost savings of 27% in genotype 1 compared with the standard
protocol(Wong et al., 2007), just as the current 12 week EVR protocol is cost saving.

The cost effectiveness of PEG IFN/ ribavirin HCV treatment in prisons was modelled in a 2008 paper.
The proposed middle aged prison cohort was similar to that of the US prison population. Treatment
was with or without prior liver biopsy. It was found that treatment was cost-effective in prisoners of
all age ranges and genotypes when liver biopsy was not a prerequisite to starting antiviral therapy. It
was not cost effective in genotype 1 patients with no fibrosis. In prisoners between 40 and 49 years
of age, treatment saved USD$41,321 and increased QALYs by 0.75. For prisoners between 50 and 59
years of age, treatment decreased costs by USD$33,445 and increased QALYs by 0.69. In prisoners
between 60 and 69 years of age, treatment produced $11,637 in savings and a gain of 0.5 in
QALYs(Tan et al., 2008).

The high cost of hepatitis C treatment relates to the high cost of interferon. Pegylated interferon is
currently on patent. Schering Plough’s patent on pegylated interferon a2b expires in 2015, while
Roche’s patent on pegylated interferon a2a expires in 2017. After this time it would be expected
that the price of pegylated interferon would drop substantially as generic production increases.

Hepatitis B

Prevention

At a population level, hepatitis B vaccination has been demonstrated to be cost effective and even
cost saving, particularly as the cost of the vaccine itself as reduced in recent years(Da Villa and Sepe,
1999). This is particularly the case in countries of high endemicity and in developing countries with
intermediate endemnicity(Aggarwal et al., 2003, Tu et al., 2009).

Disregarding those who have acquired hepatitis B in the perinatal period, the prevalence of exposure
to hepatitis B (HBcAb positive) is high. Vaccination should occur early in the course of injecting drug
use or even before this to achieve greater cost effectiveness. There is debate in high exposure
populations as to whether HBV serostatus should be known before the vaccination to prevent doses
being given unnecessarily. It appears the most cost effective mechanism is giving the first dose of
vaccination and determining serostatus then completing a rapid or accelerated course to increase
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adherence(Hu et al., 2008). Small incentive payments to IDUs to increase completion rates have also
demonstrated cost effectiveness (Seal et al., 2003).

There has been little examination of the cost effectiveness of NSPs for hepatitis B prevention.
Although it is effective in preventing injection related transmission, given HBV can be sexually
transmitted as well NSP only confers partial protection against acquisition. This reduces the potential
cost effectiveness of NSP as an intervention to prevent transmission.

Although condoms are effective at preventing non HIV STl transmission, including hepatitis B, little
work has been conducted on the cost effectiveness of condoms for preventing HBV infection in drug
users.

The cost effectiveness of post exposure prophylaxis for HBV among IDUs has not been examined.

Treatment

The cost effectiveness of hepatitis B treatment has been examined in non-IDU populations. Given
that hepatitis B treatment requires adherence to long term therapy, its integration with substance
use treatment or other supportive care may boost effectiveness and therefore cost effectiveness.
Similar to hepatitis C cost evaluations, it is difficult to compare studies between countries and across
time spans due to reductions in costs of medications over time and currency fluctuations. A 2007
review found that for HBeAg positive infection lamivudine was the most cost effective treatment,
pegylated interferon was more cost effective than interferon and more cost effective than adefovir
monotherapy. Lamivudine monotherapy plus adefovir salvage was more cost effective than the
interferons. Pegylated interferon is the most cost effective treatment for HBeAg negative
disease(Rajendra and Wong, 2007). A 2009 paper modelled the cost effectiveness of current HBV
treatments available (aside from the interferons). The figure below illustrates the cost and QALYs
gained in HbeAg positive patients. Of the treatment options was the most cost effective option due
to its greater efficacy, despite its higher cost. Lamivudine is also reasonably cost effect compared
with other treatments. The cost in HBeAg negative hepatitis B is higher per QALY gained(Buti et al.,
2009).

95000
Adefovir
dipivoxil
A Entecavir
o 90000 Telbivudine
B n e
3 Lamivudine Tenofovir
85000 - No treatment
(o]
80000 T T T |
13.5 14.0 14.5 15.0 15.5

QALY gained

Figure 5 - Lifetime costs (€, 2008 values) and QALY gained in HBeAg-positive patients(Buti et al., 2009).
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Feasibility of individual options

There have been few papers discussing the feasibility of implementing the various options discussed
above in the peer reviewed literature in developed countries and even less in developing countries.

Most studies have looked specifically at the effectiveness as well as the cost and acceptability of the
options.

Hepatitis C

Despite the wide variety of options described above and implementation of many of these in various
countries, the prevalence of hepatitis C remains high among injecting drug users worldwide. Unlike
HIV, there are few effective mechanisms to prevent transmission (Mateu-Gelabert et al., 2007,
Maher et al., 2007, Wright and Tompkins, 2006). Nevertheless, when compared with
developing/transitional countries, time initial HCV infection in developed countries appears to be
lengthening which may indicate some success in prevention(Hagan et al., 2008).

The most acute need in implementing comprehensive treatment and prevention of hepatitis C is the
need for technical capacity. Ultimately it is local health services that are responsible for
implementing health policy. A 2002 study surveyed 612 local health districts across 42 states in USA
and found that 71 — 91% of local health services required technical assistance relating to HCV
education, counselling and testing(Fraser et al., 2002). Although there is little data, the level of
technical capacity required in developing countries appears significantly higher.

Scaling up implementation and coverage of NSPs is crucial, and is occurring as result of the response
to HIV. While many countries have implemented NSPs, coverage levels are still well below the
recommended targets for even for HIV. In addition only 11 countries provide NSPs in closed settings
—there remain ‘moral’ and legal hurdles in most jurisdictions to date. Early engagement of IDUs with
access to sterile injecting equipment is crucial, thus programs should focus on recruiting new
injectors early in their careers.

The availability of OST is increasing worldwide. Recently Asia has embraced OST and programs are
now available in most countries in that region. To date OST remains isolated to only a few centres in
these countries. OST is less commonly available in closed settings. Unfortunately OST is not effective
in non-opioid dependence, thus its use is limited in regions where injecting is predominantly non-
opioid such as Latin America.

The sexual transmission of HCV in the context of HIV coinfection and traumatic sexual practices is an
area already identified as priority in MSM populations. Behavioural and condom based interventions
are possible within MSM IDUs at risk — particularly those coinfected with HIV.

Testing and treatment are key areas where significant progress is and can be made. Widespread HCV
testing is still not available, particularly in developing countries. In addition injecting drug users with
HIV are not always screened for HCV prior to HIV treatment. When HCV testing does occur, it is
often limited to HCV Ab detection rather than HCV RNA, often because of the higher cost. Ideally,
the first line test would be HCV RNA in order to accurately diagnose those living with HCV rather
than just having had exposure to the virus.
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Currently the uptake of hepatitis C treatment is low, particularly among IDUs. It is also virtually
entirely limited to the developed world. Integrated treatment models for IDU have been
demonstrated in a number of settings, some even being peer based(Norman et al., 2008, Sylvestre
and Zweben, 2007, Sylvestre et al., 2004a). Specialised HCV treatment clinics for IDUs are not
feasible in many locations. Nevertheless, increasing the capacity of services working with IDU to test
and collaborate with specialised treatment services is possible. Prisons should be a key component
of this response given the benefits of easy access and a relatively stable environment for the
treatment, which can be difficult.

The key components of addressing hepatitis C prevention and treatment among injecting drug users
are:

® Preventing transition to injecting from non-injecting drug use - great. That means that any
Hep C strategy should focus on drug users rather than IDU

e Comprehensive needle and syringe programs (including access to and distribution of
injecting paraphernalia)

e Building capacity and knowledge among services working with IDUs to increase HCV
education and counselling service provision, particularly those who are providing HIV
treatment and care services

e Addressing sexual transmission among HIV coinfected MSM

e reducing the stigma associated with hepatitis C and service access

e providing pregnant women living with HCV with antenatal counselling

® Increasing the availability of OST, particularly earlier in a drug users career (pre-IDU/non-
IDU)

e Incorporating the testing and/or treatment of hepatitis C into services working with IDUs

® Incorporating the testing and/or treatment of hepatitis C into prisons

Hepatitis B

As discussed above, despite HBV being almost completely preventable with adequate vaccination
vaccine uptake among IDUs is low in the developed world with little data is available from
developing nations. A 2005 review of viral hepatitis vaccination among drug users(Quaglio et al.,
2006) suggested a number of factors contributing to this:

e economic and social barriers, such as homelessness, poverty, unemployment, lack of health
insurance or lack of public health infrastructure that reduce access to medical care for DUs

e the absence of targeted healthcare programs to provide hepatitis B vaccination for this risk
group

e the low number of health workers with the required training and experience to carry out
vaccination among DUs. Family practitioners may have a key role, because they often know
the patient and their social circumstances. However, they may not have the necessary time
(or compensation) to offer vaccination and they frequently see this as a public health task;

e the lack of awareness among DUs about the risk of hepatitis

® many healthcare workers have negative attitudes toward DUs, assuming that these patients
are “incurable” and “unmotivated
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Prisons are a potential site for contacting IDUs and ensuring a higher rate of vaccine completion.
One study in the UK modeled that assuming a current 5% coverage of HBV vaccination in prison,
increasing 10% each year to reach 50% coverage over 4 years, would reduce the incidence of HBV in
IDUs by almost 80% within 12 years, and the HBV prevalence of exposure (HBsAg and/or HbcAb 3
fold over the same period(Sutton et al., 2006). Indeed universal prison vaccination can result in
greater acceptability and uptake in community IDU populations(Hutchinson et al., 2004).

The feasibility of NSPs is discussed above in the hepatitis C section.

Condoms are feasible as an intervention for hepatitis B in IDUs and are widely available as a
consequence of HIV prevention programs. The use of condoms to prevent HBV transmission among
IDUs should include involvement of partners where possible.

Although there has been substantial work carried out on the effectiveness, feasibility and
acceptability of HIV and hepatitis C treatment among IDUs, there is a dearth of literature about the
treatment of hepatitis B among IDUs. Given that the vast majority of adult acute onset hepatitis B
among IDUs will resolve without chronic sequelae, there is little need for long term antiviral
treatment among this population. Rather, the focus should be vaccination and thus prevention as
well as facilitating diagnosis and management of acute hepatitis B.

IDUs with chronic hepatitis B almost always have acquired it early in life. The principles of
management are therefore similar to that of non-drug using patients. Spontaneous seroconversion
will continue to occur throughout the individual’s drug using career. The question is therefore when
treatment should occur in order to give the best outcome as well as how to minimise the burden of
transmissible hepatitis B within injecting drug using populations. The available literature does not
currently answer this question. Presumably the principles that apply to effective hepatitis Cand HIV
treatment in IDUs also apply to hepatitis B treatment. Specifically that treatment should be
accessible, affordable, appropriate, have a peer based component, be associated with other services
including substance use treatment and be able to continue unaffected during periods of
incarceration.

Specifically regarding the treatment of HBV HIV coinfection among IDUs, an appreciation of the
importance of supporting adherence, providing access to substance use treatment such as OST in
conjunction with therapy and commencing treatment using a HBV active ARV prior to initiation of
HIV treatment should be considered. The latter is used to prevent immune reconstitution hepatitis,
particularly in IDUs presenting late in the course of their HIV disease. The feasibility of appropriately
managing hepatitis B treatment in HBV HIV coinfected IDUs rests with appropriate testing, technical
capacity for treating hepatitis B and adequate preparation of the patient prior to treatment at
facilities offering HIV treatment for IDUs.
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Current response
Hepatitis C

Global

The global response to hepatitis C has been effective in preventing transmission in the general
population in recently years primarily through the screening of blood products and the use of sterile
medical equipment. It has been relatively ineffective at preventing transmission in IDUs. Affordable
HCV treatment is available, but almost exclusively in developed nations. The proportion of those
accessing treatment is low — even in developed countries

Considering prevention in the general population, the availability of testing from 1989 resulted in
blood product screening as well as an increase in the use of sterile medical equipment, two
important vectors in the hepatitis C epidemic. The screening of blood products for hepatitis C was
first introduced in the late 1980’s in Australia, Europe and USA, but now is common in many
countries. In those countries which have initiated screening, the number of new cases of hepatitis C
has dropped dramatically and has shifted the epidemic almost exclusively to IDUs. Unfortunately
non sterile medical injections continue to occur in the developing world(Kermode, 2004).

The most important prevention responses for IDU are NSP and OST so discussion in the section will
focus on these interventions. The efficacy of NSP and OST is discussed in the response options
section.

A report on harm reduction policies and practices worldwide in 2009 found there were 84 countries
and territories worldwide that supported harm reduction explicitly in national policy documents (74
countries), and/or through the implementation or tolerance of harm reduction interventions NSP
and OST. Seventy seven countries had community based NSP while only 10 had NSP projects in
prisons. Sixty five countries had OST while 37 had OST prisons. Only 8 had drug consumption
rooms(Cook, 2009). In 2008 it was estimated 950 000 were currently receiving OST(Cook and Kanaef,
2008).

A 2008 review of the global state of harm reduction found the policy response specifically focusing
on HCV in IDUs less impressive. Only Australia, Brazil and some Western European countries had
policies and harm reduction initiatives specifically focusing on IDU and hepatitis C referral for testing
and treatment, although sporadic programs exist in other countries. In Sub-Saharan Africa and much
of Asia and Eastern Europe, the response was nascent and governments and civil society were just
beginning to form a response. In these areas HCV testing and particularly treatment remained
largely unavailable to IDUs. The main treatment barriers identified for IDUs were poor access, cost
and exclusion criteria(Cook and Kanaef, 2008). Exclusion criteria includes drug use status as a
contraindication.
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Regional

Governments’ and civil societies response to initiating harm reduction services for IDUs including
OST and NSP has been comprehensively reviewed in the Cook et al. document of 2008 which is
publically available here. The following relates only other aspects of the response to HCV.

Europe continues to lead in progress towards greater access to HCV testing and treatment for IDUs.
Most countries in the EU provide access at this stage. Despite this, stigma remains an impediment to
access in a number of countries. France, the Netherlands, Sweden and the UK have national
strategies for HCV prevention and treatment. Although HCV is subsidised or free in many countries,
cost remains a barrier in some(Cook and Kanaef, 2008).

In Eastern Europe and Central Asia HCV testing is available to IDUs in at least 10 countries - Armenia,
Bosnia and Herzegovina, Bulgaria, Croatia, the Czech Republic, Georgia, Kosovo, Moldova, Romania
and Slovenia. In addition, there is testing, but very limited access, in Estonia, Hungary, Lithuania,
Poland, Russia and Slovakia. Low threshold testing is not available for IDUs in Ukraine and Belarus.
Hepatitis C treatment is available to a limited extent in the region but exclusionary criteria prevent
IDUs from enrolling or require abstinence before treatment. For example in Belarus, Bulgaria, the
Czech Republic, Estonia, Hungary, Lithuania, Romania and Slovakia active injecting drug use is a
contraindication for HCV treatment. In the Czech Republic, Hungary, Romania, Slovakia and Slovenia,
people receiving OST have improved access to HCV treatment though at the discretion of the doctor
though abstinence for at least 6 months is still recommended in some of these countries. In 2006 in
Bulgaria half of the 300 patients reported to be on treatment were on OST and a similar proportion
in the Czech Republic in 2005(Gore et al., 2007). Slovenia and Slovakia offer HCV treatment in
prisons. Belarus and Russia there are efforts to enrol HCV HIV coinfected individuals in HCV
treatment programs, though in the region only Bulgaria, the Czech Republic, Estonia, Lithuania and
Romania have guidelines on the management of HCV HIV coinfection(Cook and Kanaef, 2008, Gore
et al., 2007). There is limited reported awareness in the health sector about HCV treatment in the
region. Cost is a major prohibitive factor, particularly for people living with HIV. In The main stated
barrier to treatment in Eastern Europe are negative attitudes by medical staff to IDUs, cost, a lack of
‘slots’ for patients in programs and limited geographical reach of treatment services(Gore et al.,
2007).

In Asia there is limited information on the availability of hepatitis C related services for IDUs. Blood
screening for HCV infection has been initiated in Bangladesh, Bhutan, India, Indonesia, Japan,
Republic of Korea, the Maldives, Myanmar, Nepal, Sri Lanka and Thailand. Relative to the response
to HIV, the response has been extremely limited(Cook and Kanaef, 2008). Both Australia and New
Zealand have hepatitis C strategies. Targeted prevention, testing and treatment for injecting drug
users is available. Stigma remains an issue (Hopwood and Treloar, 2007). Treatment is available in
prisons in at least 2 states of Australia. Treatment in Australia is covered under the universal
Government health care scheme. Despite this, less than 1% of people living with HCV have been
treated(Matthews et al., 2005, NCHECR, 2008). The main reasons are a lack of knowledge of the
availability of treatment among people living with hepatitis C and health professionals, stigma
associated with hepatitis C and the long time lag between initial infection and significant liver
disease in hepatitis C reducing the perceived urgency to seek treatment.
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There is very limited information available about HCV testing and treatment for IDUs in The Middle
East, North Africa and Sub Saharan Africa. It is known that HCV testing for IDUs is available in Iran
and Oman and that treatment is also available in Iran. Testing and treatment is available in South
Africa. The degree to which IDUs access these services is not known(Cook and Kanaef, 2008).

In 2002 the National Institutes of Health in the USA amended the recommendation that IDU be
excluded from HCV treatment thus opening the way for greater access nationwide. There are now
an increasing number of settings which provide access to HCV testing and treatment in the
community and closed settings (Birkhead et al., 2007, Sylvestre and Zweben, 2007, Klein et al., 2007,
Maru et al., 2008). The availability of interventions varies significantly between and within states and
localities. Unfortunately the cost of hepatitis C therapy in the US is prohibitive without adequate
insurance and only a limited number of IDUs have access via Government, NGO or research
programs. In addition there remain substantial barriers towards accessing treatment for IDUs in the
mainstream health system(Edlin et al., 2005). In Canada access to testing and treatment is available
and increasing, though the number of IDU actually receiving this is low(CAS, 2007).

In Latin America there are no programs seeking to actively engage IDUs in HCV testing and treatment
Brazil has a national HCV treatment program, which does provide limited access to IDUs. There are
no targeted HCV prevention, treatment or care programs available in the Caribbean.

Hepatitis B

Global
The global response to HBV has concentrated on widespread population based vaccination,
improved screening of blood products and prevention of transmission in medical facilities.

Currently transmission of HBV via blood products has been virtually eliminated in developed and
many developing nations through screening of donors and blood products. Transmission via medical
procedures including injections is rare in developed nations but continues in developing countries.
The incidence of HBV transmission to healthcare workers has reduced significantly worldwide since
the adoption of HBV vaccination programs for health workers and standard infection control
(universal) precautions.

The global expansion of HBV immunization has resulted in a decline in acute cases of hepatitis B, a
reduction in the proportion of deaths attributable to cirrhosis of the liver or HCC and falling
seroprevalence of HBsAg in vaccinated populations(Namgyal, 2003). In 1992 the World Health
Assembly passed resolution 45.17 that called for member states, "...to integrate cost-effective new
vaccines, such as hepatitis B vaccine, into national immunization programmes in countries where it is
feasible...". The aim was for all member countries to integrate hepatitis B vaccination into their
schedules by 1997. The development of Global Alliance for Vaccines and Immunization resulted
increased support specifically to less developed member states in order to ensure the 1997 would
eventually be met. By 2000 116 countries had policies and by 2007 171 countries had implemented
population based HBV vaccination programs. Coverage targets with the 3-dose hepatitis B
vaccination is 90% by 2010. In 2006 the global coverage rate of 3" dose HBV immunisation in infants
was 60%.
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Figure 6 - Global coverage of 3rd HBV dose in infants 1989 - 2006(Zanetti et al., 2008)

Little global policy movement has focused on injecting drug users. The 2004 WHO position
statement states that “Catch-up strategies targeted at older age groups or groups with risk factors
for acquiring HBV infection should be considered as a supplement to routine infant vaccination in
countries of intermediate or low hepatitis B endemicity.” Further “In countries of high endemicity
[HBsAg > 8%), large-scale routine vaccination of infants rapidly reduces the transmission of HBV. In
these circumstances, catch-up vaccination of older children and adults has relatively little impact on
chronic disease because most of them have already been infected.”(WHO, 2004). The relevance to
IDUs is that vaccination for this group is recommended in low prevalence (mostly developed) nations
but not necessarily high prevalence (mostly developing) nations. Many developed countries
currently recommend hepatitis B vaccination for IDUs and have implemented programs to reduce
sexual and injecting transmission risk, including in prisons and other high risk settings such as safe
injection rooms and NSPs.

Regional

The relevance of population wide vaccination programs against HBV is that it is the most effective
way to prevent infection in the general community thus influencing the proportion of IDUs who
begin their injecting career already having chronic hepatitis B.

From a population perspective, significant gains in reducing the prevalence of HBV have been made
in a number of countries worldwide, even in countries which previously had high rates of chronic
HBV prevalence. Despite this, there is a significant lag between in implementation of widespread
vaccination programs and a reduction in the population prevalence of HBsAg and many countries
particularly in Africa, South East Asia and Latin America have not experienced the same success as
the cases outlined below.

In the USA from 1990 to 2001, the overall incidence of acute hepatitis B declined by 66%, from 8.1
to 2.8 cases per 100,000. Among children 0—11 years old there was an 89% decline, from 1.1 to 0.12
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per 100,000(Fitzsimons et al., 2005). In Italy, following the implementation of a vaccine program, the
prevalence of chronic hepatitis B fell from 3.4% to 0.9% between 1985 and 1996(Da Villa, 2000). In
Bulgaria infant immunisation commenced in 1991 reduce the incidence of HBV in that age from 22-
30/100 000 to 5.6/100 000(Gatcheva et al., 1995). In the Gambia, the prevalence of HBsAg in
children decreased from 10 to 0.6% following the introduction of the universal infant
vaccination(Viviani et al., 1999, Whittle et al., 1995). In Malaysia following the 1990 introduction of
universal infant vaccination, HBsAg reduced from 1.6% to 0.3% between 1997 and 2003 among 7 —
12 year old children(Ng et al., 2005).

Taiwan is probably the best example of the transition from endemicity sporadic cases. Prior to the
1980’s around 90% of Taiwan’s population had had exposure to HBV with 15-20% of these having
chronic hepatitis B the prevalence of HBV in Taiwan was between 15-20%(Sung, 1984, Beasley et al.,
1982, Chen et al., 1978). A nationwide hepatitis B vaccination program was launched in July 1984.
During the first 2 years only newborns of HBsAg positive mothers were vaccinated. This was
extended to all newborns in 1986, catch up for other children and health care workers in 1987, and
all primary school children in 1988. The prevalence of HBsAg in children under the age of 5 reduced
from 9.3% in 1984 to 2% in 1989. The prevalence of HBsAg among individuals less than 15 years old
was 0.7 percent in 1999 compared to 7%among 15-20 years of age. The incidence of hepatocellular
carcinoma in children 6-9 years of age declined from 0.52 for those born in 1974-1984 to 0.13 for
those born in 1984-1986(Chien et al., 2006).

Most developed countries actively encourage vaccination of IDUs as they are considered a high risk
group. Nevertheless only 10 — 25% of drug users in the US and Europe report being offered
vaccination against HBV(Quaglio et al., 2006) and studies consistently report vaccination rates of less
than 30%(Maher, 2008). There is very limited information available about the prevalence of
vaccination among IDUs in the developing world.

In Eastern Europe HBV vaccination is available free to drug users in Slovakia, Belarus, the Czech
Republic, Bucharest in Romania, and for a fee in Bulgaria and Estonia. Other countries in this region
not provide low threshold HBV vaccination for drug users. Condoms are available in almost all
countries in the region and to some degree in prisons(Gore et al., 2007).
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Conclusion and recommendations

Response priorities for HCV
Priority for response in reducing the burden of HCV among IDUs differ somewhat from those of the

general population. For example in developing countries, reducing indications for the use of blood
products is a key component of the population response. This is less relevant to IDUs. In many ways

most interventions are available across the world. Unfortunately the availability of these

interventions does not necessarily correspond to the epidemiology of the epidemic.

In developed countries:

e Aclear focus on reducing transmission in closed settings including:

O

o
(@]

O

increasing knowledge of hepatitis C among prisoners and staff and education about
preventing transmission

increasing the coverage of OST

Increasing the coverage of NSPs and evaluating effectiveness

Increasing the availability of HCV treatment during incarceration

® Focusing on non-IDU and early IDU to reduce transmission

O

O

o

interventions to prevent or delay transition to injection
early engagement with NSP following initiation to injecting
early commencement of OST even in non injecting opioid dependent individuals

® Increasing the availability and reducing barriers to treatment for IDUs including

o

O O O O O

IDU is not a contraindication for treatment

increasing capacity of HCV treatment services to work with IDU

increasing links between services working with IDUs and HCV treatment services
providing integrated models of care and treatment

facilitating peer networks to promote HCV treatment

Advocating for a reduction in the cost of pegylated interferon to increase treatment
uptake

® |n HCV HIV coinfection

(@]

(@]

ensuring all IDUs are screened for HCV prior to initiating HIV treatment and are
monitored for hepatotoxicity during HIV treatment
exploring the feasibility of HCV treatment in HIV coinfected individuals.

In developing/transitional countries:

e Continuing to advocate for NSPs including pharmacy based provision of NS to increase
coverage

e Continuing to advocate for increasing coverage of OST

e Continuing to advocate for closed setting harm reduction projects

® Increasing awareness and building capacity in services working with IDUs in HCV knowledge,

including prevention, testing and treatment

® Developing projects to delay or prevention transition to injection
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® Increasing the availability of HCV testing, particularly in conjunction with HIV treatment

programs working with IDUs

® Developing HCV treatment demonstration projects

Response priorities for HBV
Many priorities outlined for hepatitis C also apply to hepatitis B.

The main priorities for preventing and responding to the burden of hepatitis B among injecting drug

users are:

® Increasing the prevalence of vaccination for hepatitis B through:

o

o

O O O O O O

opportunistic vaccination

increasing the ability of services frequented by IDUs to provide vaccination such as drug
treatment services and NSPs

building awareness of the importance of vaccination among drug using populations
focusing on vaccination early in a drug users career

using rapid and accelerated schedules

universal vaccination in prisons

Increasing awareness of hepatitis B vaccination within developing countries

ensuring pregnant IDUs living with hepatitis B, particularly in developing countries, have
access to vaccination for their newborn in accordance with their national schedule
Ensuring country vaccination programs highlight drug users and IDUs as priority groups
for vaccination

® Increasing awareness of the multiple routes of transmission of hepatitis B in IDUs and service

provision agencies working with IDUs

® Increasing the use of condoms in IDUs not just for STI and HIV prevention, but also hepatitis B

® Developing models of care for the treatment of HBeAg positive drug users with liver dysfunction

in conjunction with substance use services — including within closed settings —and importantly in

countries of high endemicity.

e Using lamivudine or tenofovir as first line therapy in IDUs noting 3TC currently is part of standard
1% line ART
e Evaluating the effectiveness and cost effectiveness of hepatitis B treatment for IDUs.

e Ensuring that all IDU commencing on ART are screened for hepatitis B and have it appropriately

managed to prevent immune reconstitution hepatitis B.

e Ensuring HBV HIV coinfected individuals on HIV treatment are on a regimen with at least 1 ARV
with activity against HBV.
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