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Abstract

The global burden of hepatitis B virus (HBV) and hepatitis C virus (HCV)
infections and coinfection represents a major public health concern, particularly in
resource-limited settings. Elimination of HCV by 2030 has become foreseeable,
with effective direct-acting antiviral oral therapies and the availability of
affordable generics in low-and-middle-income countries (LMICs). However,
access to oral nucleos(t)ide therapy for HBV remains critical and is limited outside
the existing global HIV program platforms despite affordable prices. Prevention
of mother-to-child transmission of HBV through scaling up of birth dose
implementation in LMICs is essential to achieve the 2030 elimination goal. Most
individuals living with HBV and/or HCV in resource-limited settings are
unaware of their infection, and with improved access to medications, the most
significant barrier remains access to affordable diagnostics and preventive strat-
egies. The coronavirus disease 2019 pandemic interrupted hepatitis elimination
programs, albeit offered opportunities for improved diagnostic capacities and
raised political awareness of the critical need for strengthening health care
services and universal health coverage. This review underpins the HBV and HCV
management challenges in resource-limited settings, highlighting the current
status and suggested future elimination strategies in some of these countries.
Global efforts should continue to improve awareness and political commitment.
Financial resources should be secured to access and implement comprehensive
strategies for diagnosis and linkage to care in resource-constrained settings to
fulfill the 2030 elimination goal.

Key Words: Hepatitis B virus/hepatitis C virus; Chronic hepatitis; Resource-limited
settings; HBV and HCV elimination
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Core Tip: This minireview presents the data and challenges associated with hepatitis B virus (HBV) and
hepatitis C virus (HCV)/coinfection in resource-limited settings. It also underlines the key gaps and
strategies for elimination of HBV and HCV infections in the low and middle-income countries. Global
efforts should continue to improve awareness and political commitment. Equally important is securing
financial resources for access and implementation of comprehensive strategies for diagnosis and linkage to
care in resource-constrained settings to fulfill the 2030 elimination goal.
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INTRODUCTION

Despite the coronavirus disease 2019 (COVID-19) pandemic, viral hepatitis B and C still claim
thousands of lives daily. Both viruses are responsible for 96% of all hepatitis-related mortality
worldwide because of the chronicity of these diseases. Globally, approximately 325 million people have
viral hepatitis B and C, and most of them are undiagnosed or untreated[1].

Low-income countries (LICs) have a high implication of hepatitis B virus (HBV) infection, with
limited availability of detection, prevention, and management[2,3]. The incidence and prevalence of
HBYV infection are 9.2 and 7.4 times higher, respectively, in LICs than in high-income countries.
Anyhow, the proportion of diagnosed subjects decreases from 18% in high-income countries to 0.8% in
LICs[2]. Moreover, among the diagnosed individuals the proportion of those accessing therapy, also
decreases from 14% in high-income countries to 9% in LICs[2]. Different programs often lead to
interventions to prevent viral hepatitis, e.g., immunization, blood transfusion services, and infection
control measures. As a result, the proportion of hepatitis C virus (HCV) infected individuals who are
diagnosed is higher (46%) in high-income countries than in low- and middle-income countries (LMICs)
(6%). Furthermore, annual rates of treatment initiation are higher in high-income countries (8%) than in
LMICs (2%)[2]. In 2015, access to direct-acting antivirals (DAAs) was low in LMICs; therefore, the
projected cure rates were lower in LMICs than in high-income countries. However, the access patterns
are changing rapidly with the availability of affordable generics[2].

Coinfection with HBV and HCV is not uncommon, particularly in LMICs. Although the primary site
for HBV and HCV replication is the hepatocyte, their life cycles are totally different. HCV is an RNA
virus that replicates in the cytoplasm, while HBV is a DNA virus that replicates in the nucleus. But, both
have RNA replicative intermediates and theoretically can interact in coinfected cells, inducing different
viral expression and serologic patterns[4]. There is a lack of sufficient data regarding the intracellular
interplay between both viruses because of a proper in vitro cellular model. Superinfection is the
dominant mechanism for developing coinfection, whereas HCV superinfection is more commo[5]. In
HBV and HCV coinfection and immune-related regulations, HCV is usually dominant and thus overt,
whereas HBV presents either an overt or occult pattern[4,6,7]. However, the possibility that HCV and
HBYV can alternate their dominance during coinfection cannot be excluded[8]. Coinfection with HCV
and HBV can result in the spontaneous viral clearance of either one or both viruses, chronic infection, or
development of acute fulminant hepatitis[5]. Chronic coinfection is associated with adverse hepatic
outcomes than HBV or HCV monoinfection[9], warranting effective treatment[10]. It is noted that
disease progression is faster in HBV/HCV dual infection than in those with monoinfection[5]. Recently,
an extensive study was conducted on 8513 chronic HCV patients, of whom 87 were positive for both
hepatitis B core antibody (HBcAb) and HBV surface antigen (HBsAg), 1577 were only HBcAb positive,
and 6849 were HBcAb negative. The results suggested that prior HBV infection adversely affects liver
health despite apparent clearance[11]. The risk of developing hepatocellular carcinoma (HCC) was also
reported to be higher in patients with dual chronic HCV/HBYV infection than that with mono-infection
[12]. It was also shown that dual/triple infection by HIV/HBV/HCYV increases the risk of HBV/HCV-
associated HCC[13]. Thus, it is important to recognize coinfection, where viral interaction has implic-
ations for disease severity, clinical picture, and management strategy[4]. The current success in treating
HCYV infection highlights the need for proper selection of antiviral regimens for long-term suppression
of any concurrent viral coinfection[13].

The current review addresses the current challenges in managing HBV and HCV infections in
resource-limited settings and suggested elimination strategies in some of these countries to achieve the
2030 goal.

WJH | https://www.wjgnet.com 1334 July 27,2022 | Volume14 | Issue7 |


https://www.wjgnet.com/1948-5182/full/v14/i7/1333.htm
https://dx.doi.org/10.4254/wjh.v14.i7.1333

Jaishideng®

Said ZNA et al. Managing HBV and HCV infections in resource-limited settings

WHO 2030 ELIMINATION GOAL FOR HBV AND HCV

In May 2016, the World Health Assembly adopted the Global Health Sector Strategy (GHSS) on Viral
Hepatitis 2016-2021, targeting the elimination of viral hepatitis as a public health threat by 2030
(reducing new infections by 90% and mortality by 65% and expanding HCV diagnoses from < 20% to
90% and number of eligible individuals getting HCV treatment from < 10% to 80%). The GHSS also
aims to decrease hepatitis incidence from 6-10 million cases to 0.9 million cases and decrease annual
hepatitis mortality from 1.4 million to 0.5 million by 2030[14]. To achieve the above-mentioned goal, five
core intervention areas are documented by the GHSS: (1) HBV vaccination; (2) prevention of mother-to-
child transmission of HBV; (3) injection and blood safety; (4) harm reduction; and (5) testing and
treatment of HBV and HCV[14]. Different countries have developed their strategies for elimination. By
November 2017, 84 countries had developed hepatitis control programs[15]. In addition, 62% of HCV-
infected persons live in countries that can buy generic DAAs (LMICs)[16]. According to the Polaris
records, 18 countries are working toward elimination, and 12 countries, Australia, Egypt, France,
Georgia, Iceland, Italy, Japan, Mongolia, the Netherlands, Spain, Switzerland, and the UK, are on track
to meet hepatitis C elimination targets[16]. In contrast, only 20 countries will not meet the 2030 and 2020
targets for HBV prevalence, 12 of which are in sub-Saharan Africa (SSA)[17].

The global hepatitis prevention, testing, treatment, and immunisation programmes were disrupted as
a result of the COVID-19 pandemic. Implementing and maintaining successful interventions across the
full range of hepatitis-related critical services is key to meeting the 2030 viral hepatitis elimination
targets and goal. This spurred the theme "Hepatitis Can't Wait" for World Hepatitis Day 2021, which
aims to ensure the longterm viability of viral hepatitis services and to investigate opportunities
presented by the COVID-19 pandemic[1].

HIGH PREVALENCE AREAS FOR HBV AND HCV IN RESOURCE-LIMITED SETTINGS

Globally, viral hepatitis B and C are the most common causes of liver cancer, leading to 1.100 million
deaths every year[1], comparable to the number of deaths caused by tuberculosis and higher than that
caused by HIV and malaria[2]. Viral hepatitis is now ranked as the seventh leading cause of mortality
worldwide[18]. Despite the fact that LMICs have implemented universal HBV vaccination as part of
their expanded immunisation program, a previous WHO Global Hepatitis Report showed that the
number of HBsAg-positive persons was highest in the WHO Western Pacific Region (115 million,
prevalence estimated as 6.2%; 95% uncertainty interval (UI) 5.1-7.6) and African Region (60 million,
prevalence estimate 6.1%; 95% UI 4.6-8.5), which together accounted for 68% of the global burden
Approximately 2.7 million of the 36.7 million individuals living with HIV are also infected with HBV,
with a 7.4% global HBV prevalence in HIV-infected persons[2]. In an Egyptian community-based cross-
sectional study of 3600 children aged 9 months to 16 years who were fully vaccinated with HBV vaccine
during infancy, seroprotection was detected in 57.2 percent, HBsAg was positive in 0.11 percent, and
breakthrough infection was 0.36 percent and 0.39 percent, depending on anti-HBc and DNA detection
positivity, respectively[19].

Remarkably, the burden of HCV is increasing over time and is affecting all regions as a mostly "silent
pandemic"[20], with significant disparities between and within nations.

The WHO Eastern Mediterranean Region (2.3%), followed by the European Region (1.5%), has the
highest reported prevalence of HCV[2]. However, reports from Egypt have suggested a decrease in
incidence over time[21]. In most LMICs, the prevalence of HCV infection is 2%[22].

Worldwide, most of chronic hepatitis B patients acquire infection at birth or in early childhood, and
perinatal or horizontal transmission dominates in SSA and Asia[23]. HCV infection is most typically
linked to unsafe health and injection practices in healthcare institutions with insufficient infection
control measures, particularly in resource-limited settings[24].

HBV/HCV coinfection prevalence is about 5%-20% in HBsAg-positive patients and 2%-10% in HCV-
positive patients, with rather different geographical distributions[25]. A study conducted in Cameroon
between January 2008 and December 2014 on 524 anti-HCV-positive patients found a low coinfection
rate with HBV (3.6%)[26], notably, however, the prevalence of HBV/HCV coinfection is not known or
underestimated in cases with occult HBV infection[27]. HCV superinfection in patients with chronic
HBYV has been reported as the most common clinical feature of coinfection in the Asia-Pacific Region
[27]. A recent systematic review and meta-analysis from India revealed a prevalence of 1.89% for
HBV/HCV coinfection[27]. The prevalence was 0.16% among 3750 patients at a tertiary care hospital in
Barabanki, Uttar Pradesh[28]. An estimate of the global prevalence of HBV/HCV coinfection is critical
for developing testing and care cascades, particularly in resource-limited settings.
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DIAGNOSTIC CHALLENGES AND EXPENSES NEEDED TO ACCESS DIAGNOSTICS IN
RESOURCE-LIMITED SETTINGS

The indicator for treatment is the proportion of infected persons diagnosed and thus underwent the
treatment protocol. Early detection of chronic HBV/HCYV infection is critical for initiating therapy and
thus delaying the progression of liver damage.

However, a recent WHO report emphasized the limited access to affordable hepatitis testing, where;
only 9% of HBV-infected persons (22 million) and 20% of HCV-infected persons (14 million) have been
diagnosed. This report dictates the acceleration of the diagnosis rate of such infections by tracking those
already infected and linking them to treatment[2]. In low- and middle-income settings, it is estimated
that less than 1% of chronic HBV or HCV patients know their illness, because of lack of awareness,
limited facilities or services, limited access to reliable and low-cost HBV and HCV diagnostics, poor
hepatitis surveillance programs, and lack of political and financial commitment[3]. Meanwhile, those
who have HBV and HCV co-infections are untreated and unaware of their infection[29].

A recent modeling study in 120 countries included a literature review of PubMed and Embase,
followed by interviews with experts, to quantify the historical epidemiology of HBV infection found
that in 2016, the global prevalence of HBsAg was 3.9% (95% UI 3.4-4.6). Of these infections, 10% were
diagnosed; only 5% eligible for treatment received antiviral therapy, and less than 1% of mothers with
high viral loads accessed antiviral treatment to decrease mother-to-child transmission[17]. Notably, the
cost of diagnostics remains one of the most significant barriers in LMICs. A report released in 2017
showed increased demand for HCV diagnostics in 29 LMICs, representing 80% of absolute HCV viremic
burden in LMICs, and in countries with high relative prevalence and active HCV programs. In middle-
income countries, laboratory-based immunoassays are mainly used for HCV screening, while for cost
and accessibility reasons, most LICs use rapid diagnostic tests (RDTs)[30]. WHO proposes using RDTs,
viral load (VL) testing, and DAAs in a streamlined screening and treatment strategy[31].

It was found that 79% of the projected demand for VL assays was driven by four countries (China,
Egypt, Pakistan, and India), with 36% of the total demand being driven by Egypt. The prices of HCV VL
tests remain high in most countries (from $15-30 per test in the public sector to $60-200 per test in the
private sector)[30].

IMPACT OF ANTIVIRAL THERAPY ON HBV/HCV REACTIVATION

Hepatitis B and hepatitis C dual infection have a negative impact on the prognosis of liver disease, but
the data is insufficient, and no clear treatment guidelines are known. Because of the interaction between
both viruses and the possibility for reactivation of either virus with antiviral therapy directed against
only one of them, treatment decision is not a straightforward task[4]. Before implementing antiviral
therapy, full serological and virological evaluations are required to verify the activity of each virus and
choose the optimal antiviral regimen[8]. The general management approach is to treat the dominant
virus as a monoinfection and then monitor for reactivation of the other one. HCV likes to be the priority
target to be managed in HBV/HCV coinfected patients with active hepatitis C. Treatment of HCV
showed that HBV breakthrough infection and reactivation have been recorded by many researchers[32,
33]. However, for coinfected patients with active hepatitis B or with established cirrhosis, more
researches are needed to determine the optimal regimen to manage both viruses simultaneously|[8].
Advanced fibrosis was reported to be common in HBV/HCV-coinfected patients (58%) than in HBV
monoinfections (32%, P < 0.0001), but the frequency was similar to that in HCV-monoinfections (52%, P
= 0.3142). Decompensated cirrhosis was found to be common in coinfections (11%) than in either HBV
or HCV-monoinfections (2%, P = 0.0002) and (4%, P = 0.0275) respectively[34]. A recent Egyptian study
reviewed data extracted from the National Network of Treatment Centers database for HCV viremic
patients diagnosed during the national campaign for HCV elimination (October 2018-April 2019).
Among 297965 patients who underwent HBsAg testing, 2347 patients (0.8%) were positive. HBsAg +ve
patients showed less advanced fibrosis by FIB-4 (P < 0.01). Only 14% of HBsAg +ve patients showed
liver cirrhosis by ultrasound and two patients had HCC[35].

The DAAs are more effective for HCV clearance than interferon (IFN)-based therapy, exhibiting
better tolerability and cure rates > 95%[10,36]. A retrospective study including 40 HBV/HCV dually
infected patients to assess their clinical profiles and treatment outcomes showed DAAs are efficient for
HCV eradication and recommended screening for HBV and monitoring for reactivation[37]. A
systematic review and meta-analysis evaluated the risk of HBV reactivation following treatment for
HCV infection with DAAs in patients with active or resolved HBV infection. The study showed that
HBV reactivation occurred earlier and was clinically significant in dually infected chronic hepatitis C
patients with overt and occult HBV treated with pan-oral DAAs than in those treated with IFN-based
therapy. HBV screening was, therefore, recommended for the management of patients during pan-oral
DAA therapy[38]. An updated systematic review and meta-analysis documented frequent HBV
reactivation in dually infected chronic HBV and HCV patients receiving DAA therapy, albeit a rare
encounter among patients with resolved HBV infection. Therefore, use of antiviral prophylaxis might be
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warranted in HBsAg positive patients, particularly those with quantifiable HBV DNA[39].

ACCESS TO MEDICINE/PREVENTIVE MEASURES FOR HBV AND HCV IN RESOURCE-
LIMITED SETTINGS

Treatment of HBV infections has been possible since 1985 and has progressively improved, first with
IFN-based therapy and subsequently with the development of new medicines[2]. In 2015[40], the WHO
prepared a recommendation to include nucleos(t)ide analogs with high barriers to resistance (i.e.,
Tenofovir and Entecavir). Both compounds are easy to be given (one pill a day), highly effective, have
few side effects, and induce relatively little resistance, but rarely result in cure[2].

Although HBV treatment is available through the WHO HIV programs in LMICs, access to HBV-
monoinfected individuals is quite limited. Nucleos(t)ide analogs that are active against HBV are
currently used as part of antiretroviral combinations and are taken by most HIV patients[41]. In
addition, Tenofovir is now recommended for use as part of first-line treatment for HIV and to treat
chronic HBV infection[2]. Thus, extension of Tenofovir-based treatment for HIV will provide effective
treatment for HBV infection for individuals dually infected with HIV and HBV and will prevent
transmission of HBV from mother-to-child[42]. However, data are scarce on the actual coverage of
Tenofovir-based treatment for patients infected with HIV and HBV[2]. The Polaris Observatory records
showed that only 5% of patients eligible for HBV treatment were treated, and most of these patients
were from high-income countries[17]. This shows that HBV/HCV mono- and co-infections are
underdiagnosed and undertreated in resource-limited settings.

The Sao Paulo Declaration on Hepatitis from the World Hepatitis Summit in 2017 recommended that
LMICs promote fair access to and availability of high-quality, effective, safe diagnostics, vaccines,
services, and treatment and make them affordable at the country level[43]. However, it was recognized
that the proportion treated with WHO-recommended antivirals of those individuals diagnosed with
HBYV infection did not more than 8% (1.7 million patients). Among patients diagnosed with chronic
HCV infection, 7% began treatment in 2015 (1.1 million persons). As of 2015, a cumulative total of 5.5
million chronic HCV patients had ever received treatment, but most of these treatments were older, less
effective IFN-based regimens[2]. The WHO report following the World Hepatitis Summit in Brazil in
2017 emphasized that 3 million people could get treatment for HCV within the last two years, and an
additional 2.8 million people started lifelong treatment for HBV infection in 2016[43].

The WHO-recommended treatment of HBV infection is available in a generic form in most LMICs
and costs as little as US$30 for a year of treatment. The prices of WHO-recommended DAAs for HCV
vary substantially (US$200-45 000 for a curative course), but prices have been dropping, and most
LMICs should be able to buy generic medicines at affordable prices[2,43]. Currently, HCV can be treated
within 8-12 wk with highly effective DAAs and high cure rates[44,45]. Introducing locally produced
pharmaceutical products paves the way for further lowering prices. Prices for a full treatment course
have been reported to be as low as US$45 in Egypt, which is considered an LMIC, yet many countries
are not accessing these low prices[46]. Since October 2014, treatment in Egypt has been established on
DAAs, and as of March 2017, at least a million individuals have obtained treatment in the public sector
at the expense of the State (with more being treated in the private sector). Through the 100 Million
Healthy Lives Initiative, the country has undertaken an ambitious model elimination program with a
treatment scale-up. Egypt is also actively testing the general population (18-59y) to eliminate HCV[2]. A
national population-screening program was initiated in October 2018[46]. Nearly 49.6 million
individuals were screened, of whom approximately 2.2 million were seropositive for HCV and were
referred for evaluation and treatment[47]. Uniquely, Egypt implemented a school screening program
testing more than 9 million students above the age of 12 years, linking them to treatment, but COVID-19
disrupted school attendance and the program temporarily. With the support of the WHO, Egypt
pledged to provide testing and treatment for one million persons in fourteen African countries that bear
a high hepatitis burden[48]. Similarly, a collaborative simplified public health approach was used to
support a hepatitis C elimination program in seven countries, including Cambodia, India, Indonesia,
Myanmar, Nigeria, Rwanda, and Vietnam (with anti-HCV antibody prevalence ranging from 0.85
percent to 4 percent), with drug and diagnostic costs as low as US$80 per patient (country dependent).
By December 2019, over 5900 healthcare personnel had received hepatitis C training, over two million
patients had been screened, and over 120000 patients had begun treatment, with cure rates above 90%
[49].

Gaining access to preventive strategies in LMICs remains challenging. Safe injections reduce HCV
transmission by 70%. Globally, 5% of health-care-related injections remain unsafe, with about 1.75
million new HCV infections occurring worldwide in 2015[2]. Access to safe injection programs and
devices is limited and remains a major contributing factor to the continuous transmission of blood-
borne infections in resource-limited settings.

Prevention of neonatal and early childhood infection with HBV is also crucial for preventing chronic
infection and further complications[18]. Universal infant and birth dose HBV vaccines to reduce mother-
to-child transmission remain key strategies for the prevention and control of the HBV epidemic[50]. In
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1991, the WHO-recommended inclusion of HBV vaccines into the Expanded Program of Immunization
in all countries[51], and in 2009, the WHO-recommended the use of the HBV birth dose vaccine in all
countries[52], followed by two or three doses to complete the primary series[2]. In 2015, the worldwide
coverage of the three doses of HBV vaccine in infancy reached 84% (90% is the global target), and the
coverage was 39% for the initial birth dose vaccination (global target 50% by 2020 and 90% by 2030),
with a consequent reduction of HBV among children to 1.3%[2]. The latest WHO reports estimate that
the proportion of children under five years of age chronically infected with HBV dropped to just under
1% in 2019, from 5% in the pre-vaccine era between the 1980s and early 2000s[53]. However, access to
hepatitis Bimmunoglobulin and the birth dose of the HBV vaccine remains limited in LICs and needs to
be increased to achieve global elimination goals. Globally, it was estimated that only 42% of children
have access to the birth dose of the HBV vaccine, where, low coverage of the vaccine in some regions,
particularly in SSA, is documented[1]. All immunization programs should use delivery of hepatitis B
birth dose vaccine as a performance indicator[22]. In SSA, however, where qualified birth attendants
deliver barely 50% of newborns, WHO estimates that birth dose coverage is no more than 10%[54].

Expansion to include health care workers is also recommended[43]. HBsAg prevalence in the WHO
African Region remains at 3%[2]. Innovative approaches to confirm timely administration of the HBV
vaccine birth dose have been successful in Vietnam, Indonesia, and China[55-57]. A recent modeling
study showed that percentage of infants who had received the three-dose HBV vaccination in the first
year of life was 87%; that for infants who had received timely birth dose vaccination was 46%, and it
was 13% for those who had received HBV immunoglobulin along with the full vaccination regimen[17].
In 2020, the WHO had new guidelines for preventing HBV mother-to-child transmission, demanding
universal birth dose vaccination of infants. These guidelines also provide evidence-based advice on
using peripartum antiviral prophylaxis, namely Tenofovir, in HBsAg-positive pregnant women to
prevent mother-to-child transmission of HBV infection[58].

RECOMMENDATIONS FOR SCREENING AND TESTING

Worldwide, the rate of diagnosis of viral hepatitis is very low, and there remains an enormous burden
of undiagnosed infection. It was estimated that 9 out of 10 people living with viral hepatitis are not
aware of their status and thus do not benefit from clinical care, treatment, and interventions that lessen
further transmission[18]. As a result, good integration with other disease program and approaching case
discovery through high-risk subpopulations should be beneficial[1].

The World Hepatitis Alliance (WHA) surveyed in 2018 and outlined the five main causes for misdia-
gnosis of viral hepatitis: (1) Shortage of public knowledge of the disease; (2) Need of knowledge of the
disease among healthcare professionals; (3) lack of easily accessible testing; (4) stigma and discrim-
ination; and (5) out-of-pocket costs to patients. The WHA consequently started an initiative named
“Find the Missing Millions” for massive scale-up of screening, diagnosis, and linkage to care to find the
millions of undiagnosed people living with viral hepatitis[59]. Key challenges in hepatitis testing
currently include a shortage of quality-assured serological and low-cost virological in vitro diagnostics,
testing limited facilities, deficient data to guide country-specific hepatitis testing approaches, stigmat-
ization of those with or at risk of viral hepatitis, and need of guidelines on hepatitis testing for resource-
limited settings[3]. The availability of noninvasive feasible and cost effective serological and imaging
modalities to measure hepatic fibrosis would also enable identifying patients with significant or
advanced liver fibrosis[60,61]. Current costs for enzyme immunoassays range from 1 to US$9 per test,
and those for RDTs range from 0.5 to US$7, while the costs of hepatitis nucleic acid test (NAT) assays
currently range from 30 to US$120, which seems unaffordable for a majority of patients in low-resource
settings[3,62]. Additionally, FibroScan is not widely used in resource-limited settings because of its high
cost, the need for trained personnel, and continuous maintenance[18]. Innovations in testing and
sampling approach can increase access to testing and reduce the enormous burden of undiagnosed
infection[62]. The 2017 WHO hepatitis testing guidelines for adults, adolescents, and children in LMICs
outline the public health approach to strengthen and expand current testing practices for viral hepatitis.
The guidelines also address testing approaches (who to test) and strategies (which serological and
virological test to use) as well as interventions to promote linkage to prevention and care[3]; these
guidelines recommended the use of the HCV core antigen with comparable clinical sensitivity to NAT
assays as an affordable alternative[30,62]. The current availability of pan-genotypic HCV treatment
using DAA terminates the need for expensive genotyping, unattainable in resource-limited setting[62].
In 2017, Peeling et al[61] examined a range of technological testing innovations to provide simplified
affordable approaches for testing of HBV and HCV infection and monitoring of the treatment response
to improve access to testing via alternative sampling methods (use of dried blood spots (DBS), oral
fluids, and self-testing). Four systematic reviews and meta-analyses confirmed the high diagnostic
accuracy of using DBS specimens for serological testing and NAT assays of HBV and HCV[63,64].
Combined rapid tests for the detection of HIV, HBV, and HCV infection and affordable confirmatory
testing for the HBV and HCV viral genomes, such as point-of-care molecular assays, HCV core antigen
testing, and multi-disease polyvalent molecular platforms, make use of existing centralized laboratory-
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based or decentralized TB and HIV instrumentation for viral hepatitis testing[57]. Resources needed for
implementing WHO-recommended hepatitis testing and treatment have been estimated across 67 low-
income and middle-income countries, from 2016 to 2030 and it was found that access to affordable
medicines in all countries will be key to reach hepatitis elimination and the feasibility of hepatitis
elimination will be achieved in the context of universal health coverage[65]. This is confirmed by the last
global progress report on accelerating access to hepatitis C diagnostics and treatment despite limited
services caused by the current ongoing COVID-19 pandemic[66]. The report also emphasized that many
LMIC increased access to testing and treatment by up to 20-fold increase in the number of individuals
treated with safe and effective direct-acting antiviral drugs between 2015 and 2018[66]. However, access
to HCV testing and treatment has not come to adequate levels of coverage to achieve the global goal of
viral hepatitis elimination as a major public health problem by 2030[67]. It is recommended that point-
of-care rapid diagnostic and viral load testing be used, as well as existing platforms and capabilities
created for other diseases such as HIV and COVID-19.

CHOICE OF TREATMENT AND AVAILABILITY OF GENERICS

The WHO has developed guidelines for managing HBV infection that apply to resource-limited
countries, but each should develop its guidelines according to its needs[40]. Only patients with HCV
RNA-confirmed infection should start antiviral therapy[21].

Current HBV and HCV treatment rates are very low. According to the Global Hepatitis Report 2017,
treatment has reached only a small fraction of diagnosed individuals[2]. In 2015, 8% of individuals
diagnosed with HBV infection (1.7 million persons) were on treatment, while 7.4% of individuals
diagnosed with HCV infection (1.1 million persons) had started treatment[1,2]. Tenofovir or Entecavir
should be part of the treatment for patients with active HBV infection, those coinfected with HIV, and
those with cirrhosis[10]. HCV treatments based on IFN/ribavirin are poorly tolerated and are associated
with marked side effects, and these treatments have resulted in cure rates between 40% and 65%,
depending on different factors. In 2012, Hartl et al[68] reported a case study of a 38-year-old Caucasian
male coinfected with HCV (genotype 3a), HBsAg, and an antibody to the hepatitis B core antigen, which
effectively responded to the pegylated-IFN plus ribavirin treatment regimen for HBV and HCV
coinfection. A noticeable advance in HCV therapy followed the introduction of DAAs that directly
inhibited the HCV replication cycle, which were better used in combination[2]. The WHO released its
first guidelines on HCV treatment in 2014[69] and updated these guidelines in 2016[36] and 2018[70].
The Eastern Mediterranean Region accounted for the largest proportion of individuals that started
treatment (12%), which was boosted by the large-scale elimination plans in Egypt[15]. In 2015, the HCV
elimination program in Egypt was based on DAAs. Despite the development of generic antivirals that
help reduce treatment costs, treatment remains unaffordable in some low-income settings where
patients have to pay for their treatment.

CONCLUSION

In order to eliminate viral hepatitis in resource-constrained settings by 2030, a worldwide commitment
to tackle this health burden with increased scale-up investment is essential. Political will, financial
support, accessible pricing, integration with other current programs, community engagement, and
multi-stakeholder collaboration are all critical. Active contribution of the private health sector in the
management agenda together with an adequate strategic plan are required to solve problems regarding
HBV/HCV screening, diagnosis, treatment and prevention in resource-limited settings. Monitoring
liver enzymes and markers indicative of HBV/HCV replication before and during treatment are
mandatory for early diagnosis and treatment of viral reactivation. HBV is a preventable infection with
an available affordable vaccine, but the continuous assessment of the ongoing efficacy of HBV
vaccination programs is crucial. Eliminating HCV is possible with DAAs, and implementing of
preventive measures and the involvement of stakeholders.

Funding remains a major barrier and most LICs lack suitable financial resources for hepatitis services.
The difficulties associated with the procurement of enough data from different low-income settings are
also barriers to detection, testing, treatment, and thus for proper intervention. However, sharing
experiences may pave the way for the successful implementation of elimination strategies. Transfer of
successful stories like the Egyptian model to interested countries is of value. The development of
sustainable and resource-appropriate mitigation strategies focusing on reducing transmission in
resource-limited settings is needed. The strategies should fulfill preventive measures that include
expanding HCV testing, safe injection, HCV treatment coverage, and birth dose HBV vaccination.
Meanwhile, the impact of host and viral genomic factors on dual HBV & HCV infection must also be
investigated.
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