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1.

BACKGROUND

In Myanmar, there are an estimated 1.4 million people living with hepatitis C infection.1 Left untreated, hepatitis C
can have a negative impact on quality of life and lead to complications including cirrhosis, liver failure and
hepatocellular carcinoma.2 Similar to many resource-constrained settings, it is likely that most people acquired
hepatitis C in either formal or informal healthcare settings, including via unsafe surgery, unsafe blood transfusions,
repeated use of needles and syringes for injections/vaccinations or unsafe dental treatment. In addition, people
who inject drugs (PWID) are also disproportionately affected by hepatitis C with a prevalence of 56 per cent among
PWID, with use of shared injecting equipment posing high risk for transmission.3 Nevertheless, most people living
with hepatitis C likely acquired their infection within the healthcare system, be that within a formal or informal
healthcare setting.
The advent of direct-acting antivirals (DAAs) has led to global efforts to eliminate hepatitis C. DAAs are highly
efficacious, have minimal side effects and are now pan-genotypic (working on all the various hepatitis C virus
genotypes) making them simple to prescribe.4 Therefore, most people with hepatitis C can be treated in the
community by a general practitioner (GP, also referred to as primary care physician), without the need for a
specialist.2 These features of DAAs, combined with continual reduction in prices means hepatitis C elimination
is now a realistic possibility in low- and middle-income countries, such as Myanmar.
Myanmar is one of the few countries globally where expanded prescribing of DAAs, using a simplified testing and
treatment algorithm, has been supported in national guidelines and strategic documents. National guidelines allow
GPs to prescribe pan-genotypic DAA regimens outside of the tertiary hospital setting, paving the way for expanded
access to hepatitis C treatment for all.5,6 Myanmar’s first National Action Plan for Viral Hepatitis Response 2016-2020
includes these targets to be achieved by 2030:
•

diagnose 50 per cent of people with hepatitis C,7 and

•

treat 50 per cent of people with hepatitis C.7

The Myanmar National Hepatitis Control Program (NHCP) launched the public sector hepatitis C treatment program
in 2017, providing access to hepatitis C diagnostic testing and DAA therapy for over 8,000 people in the past three
years. There are currently 13 specialty hospital and state/regional hospital sites providing access to this program
across Myanmar. Private GPs and hepatologists, and non-government organisations (NGOs), are also involved in
delivering hepatitis C care in Myanmar. Treatment in the private sector occurs mainly at private hospitals and private
clinics, with specialists delivering care. Treatment at NGOs is often exclusively for people with hepatitis C and HIV
co-infection, as per requirements of global funding bodies. While there may be other examples of community-based
hepatitis C care occurring in Myanmar, until now there was limited evidence of the feasibility, acceptability, and
effectiveness of decentralised, community-based models of care for hepatitis C in Myanmar.
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2.

TREATMENT MODEL AND METHODOLOGY

The Burnet Institute conducted a feasibility study of point-of-care testing for hepatitis C and general practitioner
initiated DAA therapy.

2.1

Aims

The Hepatitis C: Community-Based Testing and Treatment Study (CT2 Study) was designed to assess the feasibility
and acceptability of this decentralised ‘one-stop-shop’ hepatitis C care model, determining:
•

if implementing this model of care is feasible in Myanmar,

•

the key requirements for implementation, and

•

the cost of scaling up this model of care across the country.

2.2

Overview

The CT2 Study was implemented by the Burnet Institute (BI) and Myanmar Liver Foundation (MLF), in partnership with
FIND, as part of the Unitaid supported HEAD-Start Project. The study was conducted at two sites in Yangon, Myanmar:
(1) Burnet Institute Thingangyun Key Population Service for people who inject drugs, and (2) Myanmar Liver Foundation
Than Sitt Charity Clinic for general population with liver-related health concerns.
The CT2 Study was a ‘one-stop-shop’ model of care for hepatitis C where patients were only required to attend
one site for:
•

phlebotomy,

•

hepatitis C testing and counselling,

•

consultations with the medical staff,

•

treatment dispensing, and

•

assessment of treatment outcome.
(treatment outcome refers to the sustained virological response at 12 weeks post treatment completion - SVR12).

Laboratory technician taking blood for hepatitis C testing

2.3

Hepatitis C viral load testing on GeneXpert by Than Sitt Charity Clinic
laboratory technician

Treatment Model

Rapid hepatitis C virus antibody tests and the Cepheid GeneXpert© HCV RNA tests were used on-site, and blood samples
were sent to an external laboratory for processing of pre-treatment investigations. Patients were assessed for fibrosis
and liver decompensation by clinical review and the AST to Platelet Ratio Index (APRI). Patients with evidence of current
hepatitis C infection and no complications were prescribed and initiated on DAA therapy by the resident GP. Patients
with signs of liver decompensation were referred to a specialist for further evaluation prior to treatment. Treatment was
sofosbuvir/daclatasvir for 12 or 24 weeks depending on cirrhosis status; APRI score was used to determine cirrhosis
status, with the cut-off of 2.0 used initially and then amended to 1.5 to reflect updated National Simplified Treatment
Guidelines. Individuals who had previously been treated for hepatitis C, who were co-infected with HIV, hepatitis B or
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tuberculosis, who had renal impairment or who were pregnant were not eligible for treatment through the study.
Participants then attended monthly monitoring visits for DAA dispensing and monitoring of side-effects and adherence.
Participants attended for their test of treatment outcome 12 weeks after completing treatment with hepatitis C RNA testing
on the GeneXpert© platform. Treatment outcome refers to the sustained virological response at 12 weeks post treatment
completion - SVR12.

Figure 1: Clinical pathway from anti-HCV antibody test to DAA initiation
INELIGIBLE

Anti-HCV antibody rapid test (SD Bioline©)

Anti-HCV antibody negative
HCV RNA point-of-care test

(GeneXpert©)
HCV RNA negative

HIV rapid test and HBV sAg rapid test
1. Current HBV infection
2. HIV co-infection
3. eGFR <30ml/min/1.73m2

Pre-treatment investigations at external laboratory:
liver function tests, full blood examination,
HBV serology, renal function tests, and
cirrhosis / decompensation assessment

UNCOMPLICATED

4. Pregnant
5. Drug-drug interaction

COMPLICATED

Review Required
IF: 1. ALT or AST >200 U/L
2. Bilirubin above 1.4mg/dL
3. Albumin under 3.5g/dL
without other obvious cause

IF: Pre-treatment investigations at
external laboratories or clinical
assessment by GP reveals significant
co-morbidities

4. Jaundice, ascites, hepatic encephalopathy
or hematemesis and melena

Hepatologist Review

Specialist Review

DAA Prescription, by GP

APRI Score < 1.5*

APRI Score ≥ 1.5*

12 weeks

24 weeks

*APRI score cut-off was 2.0 until 6 September updated to 1.5 to reflect updated national guidelines

2.4

Methodology

To assess the model, clinical data were collected through standardised case report forms. In addition, participants
completed an electronic behavioural survey at their first visit and treatment outcome visit. To further assess acceptability,
qualitative interviews were held with 29 participants (n=14 from MLF and n=15 from BI clinic) and six healthcare
providers. Costing data were collected by research staff for the purposes of estimating the investment required to
scale up HCV testing and treatment services to reach Myanmar’s National Strategy 2030 targets.
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3.

RESULTS

Six hundred and thirty-four participants were recruited between 30 January to 30 September 2019, with follow up
conducted until 31 August 2020. One participant withdrew consent; hence the presented data is from 633 participants.
Retention in care across cascade steps was very high, with no difference between sites. All 633 participants completed
the diagnostic pathway, with all 606 anti-HCV antibody positive participants receiving a GeneXpert© HCV RNA test. All
participants with a positive HCV RNA test result (n=535) completed their pre-treatment assessment investigations and
32 underwent a specialist review. Of the 489 eligible participants, only one eligible participant did not start treatment;
this participant withdrew from the study due to starting treatment for a co-morbidity. Almost all participants completed
their treatment course, with only four not completing treatment (n=484). One of these participants experienced a serious
adverse event unrelated to DAA therapy and died whilst on treatment.

Figure 2: Cascade of Care, Total
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Most participants (n=462, 95%) attended for the test of cure (sustained virological response – SVR) at least 12 weeks
after completing treatment, with some delays in attending due to COVID-19. Those who had a test at 12 weeks and
returned an HCV VL <10 result, were invited to return 12 weeks later to confirm if they had achieved a cure. Cure rate
was high among those tested at 92%. These cure rates are comparable to those from tertiary hospital-based programs
in Myanmar and elsewhere. Cure rates were very similar at each site, 93% at MLF site and 91% at BI site for people
who inject drugs. This demonstrates that people who inject drugs can be successfully treated for hepatitis C in
community-based GP-led models of care.
Time from anti-HCV antibody rapid test to date DAAs were prescribed was median of 2 days (IQR: 1, 5) across both sites;
median was 1 day (IQR: 1, 2) at MLF Clinic and median was 4 days at BI Clinic (IQR: 2, 6). Among those requiring specialist
review prior to starting treatment, time from anti-HCV antibody rapid test to date DAAs were prescribed was median of
19 days (IQR: 15, 30) across both sites.

3.1

Acceptability of ‘one-stop-shop’ model of care

The model of care was highly acceptable to the patients enrolled in the study, with survey responses indicating all
patients found the service convenient and the staff were friendly and helpful. Some key features of this model of care
that made it acceptable included: short wait time, limited visits were required, clean and spacious clinic site, opportunity
to discuss concerns at length with staff, flexible appointment system and no cost to patient for testing and treatment
service. Patient interviews highlighted the convenience of this model of care, with few appointments and short wait times.
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3.2

Feasibility of ‘one-stop-shop’ model of care

Implementing this model of care in lower level healthcare facilities required trained medical staff for clinical pathway and
electronic medical records system, trained laboratory technician, clear referral pathways, continuous electricity supply
for storage of test kits and drugs and for use of the point-of-care testing platform, and access to an external laboratory to
perform liver function and full blood examination tests.
Costing data from CT2 Study estimated cost of one person completing testing pathway and undertaking 12 weeks of DAA
therapy is US$258.67, including basic overhead costs.
These results suggest this model of care is feasible, highly acceptable, and effective. MLF and BI sites will continue to
provide on-site testing using rapid tests and GeneXpert© machines, and DAA therapy at no cost to patients, utilising
excess stock from CT2 Study and through the planned CT2 Extend Study. We will continue to explore how to sustainably
provide low cost hepatitis C testing and treatment programs in community-based settings in Myanmar, using innovative
financing mechanisms.

3.3

Epidemiological and economic modelling of hepatitis C elimination in Myanmar

In 2019, Burnet Institute developed an epidemiological and economic model to assess the number of people needed
to be treated annually for Myanmar to reach its elimination targets, and the cost and benefits of achieving these
elimination targets.
The model estimated that 55,000 people need to be treated each year between 2020 and 2030 to reach the 2030
national strategy targets. Treating 55,000 people per year was estimated to avert 25,000 HCV related deaths and
40,000 new infections compared to baseline scenario of treating 4,000 people per year. Based on the cost data collected
for the model, reaching these targets was estimated to cost a total US$189 million in testing, treatment and liver disease
management between 2020-2030; only US$89 million more than a baseline scenario of treating 4,000 people per year,
largely because scaling up testing and treatment led to reduced disease management costs. This additional investment
of US$89 million was estimated to result in US$642 million in economic productivity gains between 2020 and 2030,
which made the national strategy scenario become cost-saving by 2024 with an estimated net economic benefit of
US$553 million by 2030.
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4.

RECOMMENDATIONS

Myanmar needs to treat 55,000 people annually to meet its elimination targets by 2030. The net economic benefit for the
country is estimated to be US$553 million. Scaling up testing and treatment to this level will not be simple and will require
innovative approaches across the country.
Services will need to be expanded in the tertiary hospital setting, but given capacity constraints, there also needs to be
considerable expansion of care in community settings. The results of the CT2 Study suggest that a ‘hub and spoke’ model
of care can be highly effective. In such a model, most patients are treated in the community, with patients with advanced
liver disease or complex needs referred to the specialist hospitals for specialist care. Key to scaling up treatment will be
establishing a training program for general practitioners and the establishment of clear referral pathways for complex
patients.
Innovative methods, including public-private partnerships, will need to be considered to finance this endeavour.
In addition, the Myanmar Government will need to continue to provide DAA treatment at no-cost, particularly to those
who cannot afford to pay for healthcare.
1.

2.

3.

Expand hepatitis C care in community settings.
a.

Expand this ‘hub and spoke’ model of care in community settings, with strong referral pathways
to specialist; prioritising a one-stop-shop model of care where possible to reduce number of
appointments required to ensure model of care is convenient to patient.

b.

Consider integration of hepatitis C testing and treatment into existing, well-established national
programs with decentralised sites (including lower level public health facilities), such as National
AIDS Program and National Tuberculosis Program.

Conduct scoping work to assess extent of private sector prescribing and requirements for increasing capacity.
a.

Assess extent of hepatitis C testing and treatment occurring in private sector (specialist clinics, GPs).

b.

Assess clinical training and mentoring requirements for GPs to provide hepatitis C care in
community settings.

c.

Explore options for linkage to care or specialist review in remote settings where access to
hepatologist may be limited, including demonstration project of Project ECCHO.

d.

Consider how to best support GPs in providing hepatitis C care, including: access to HCV RNA
testing (point-of-care or sample referral), sample referral for treatment work-up investigations,
and procuring and dispensing DAAs.

Conduct scoping work to assess options for financing hepatitis C care.
a.

Explore how to utilise tiered pricing for rapid tests and DAAs through national level use of pooled
procurement mechanisms.

b.

Consider public-private partnerships, where patients pay a subsidised fee to access testing and
treatment through select clinics and laboratories engaged in the partnership.
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