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Nurse-led initiation of hepatitis C care in rural Cambodia
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Objective To determine whether a nurse-led model of care for patients with hepatitis C virus (HCV) infections can provide safe and effective
diagnosis and treatment in a resource-poor setting in rural Cambodia.

Methods The nurse-led initiation pilot project was implemented by Médecins Sans Frontiéres in collaboration with the Cambodian health
ministry in two operational districts in Battambang Province between 1 June and 30 September 2020. Nursing staff at 27 rural health centres
were trained to identify signs of decompensated liver cirrhosis and to provide HCV treatment. Patients without decompensated cirrhosis or
another comorbidity were initiated at health centres onto combined treatment with sofosbuvir, 400 mg/day, and daclatasvir, 60 mg/day,
orally for 12 weeks. Treatment adherence and effectiveness were assessed during follow-up.

Findings Of 10960 individuals screened, 547 had HCV viraemia (i.e. viral load > 1000 IU/mL). Of the 547, 329 were eligible for treatment
initiation at health centres through the pilot project. All 329 (100%) completed treatment and 310 (94%; 95% confidence interval: 91-96)
achieved a sustained virological response 12 weeks post-treatment. Depending on patient subgroups, this response varied from 89% to
100%. Only two adverse events were recorded; both were determined as unrelated to treatment.

Conclusion The safety and effectiveness of direct-acting antiviral medication has previously been demonstrated. Models of HCV care now
need to enable greater access for patients. The nurse-led initiation pilot project provides a model for use in other resource-poor settings
to scale up national programmes.
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Introduction

Given the demonstrated safety and effectiveness of current,
direct-acting antiviral treatments for hepatitis C virus (HCV)
infection and the validity of rapid, point-of-care tests,"? in-
ternational discussions and investigations are now focusing
on the best models of care for HCV-infected patients. Several
implementation studies have evaluated simplified models
of HCV care provided in decentralized settings that involve
substantial task-shifting to less-specialized staff (e.g. treatment
initiation and follow-up by nursing staff).*** Furthermore,
innovations in rapid, point-of-care testing have enabled
same-day diagnosis and, potentially, same-day treatment
initiation."*” Importantly, the ability to decentralize HCV
testing and treatment facilitates the implementation of a so-
called one-stop-shop model of HCV care, whereby diagnosis,
treatment and follow-up are provided at a single location, with
specialist referral for patients with cirrhosis.**

Nurse-led models of HCV treatment have been imple-
mented internationally in a variety of contexts, including
community, hospital and custodial settings.”~'> However, these
have been in high-income countries with developed HCV
elimination programmes, and all included countries on track
to achieve the World Health Organization’s (WHO’s) global
targets for eliminating HCV."® Evidence is still required on
the effectiveness of nurse-led models of direct-acting antiviral
treatment initiation in low- and middle-income countries.

For Cambodia, there are no robust estimates of the
prevalence of HCV infection, which historically was mainly
iatrogenic. However, recent geographical and subpopulation
seroprevalence estimates range from 2.6% to 14.7%.>'* Access
to HCV testing and treatment is limited across the country.”®
Since 2016, Médecins Sans Frontiéres has implemented HCV
testing and treatment projects in: (i) urban Phnom Penh,
using a progressively simplified care model in a government
hospital; and (ii) rural areas, involving basic primary health
outposts with non-specialist staff.>® In 2020, Médecins Sans
Frontiéres expanded on these projects: the nurse-led initia-
tion pilot project was implemented to evaluate pre-treatment
assessment, treatment initiation and follow-up by nursing
staff in a resource constrained rural setting in Battambang
Province, Cambodia. The pilot project involved minimal
resources — there were no medical doctors on-site in health
centres and no transient elastography machines for liver assess-
ment, and laboratories did not have the capacity to perform
some pre-treatment assessments, such as deriving aspartate
aminotransferase-to-platelet ratio index scores.

The aim of this paper was to report the outcomes of the
nurse-led initiation pilot project, including patient retention,
treatment effectiveness and adverse events. In addition, the
HCV testing and treatment model of care is described; and
the effectiveness of the project is evaluated in terms of patient
linkage to care, patient retention in treatment, the occurrence
of adverse patient outcomes and HCV cure rates.
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Methods

The nurse-led initiation pilot project
was implemented between 1 June and
30 September 2020 in two operational
districts in Battambang Province:
Sangke and Thmar Kaul. In 2019, Sangke
operational district had a population
of 173000 across 16 communes and
105 villages; Thmar Kaul operational
district had a population of 183000
across 17 communes and 161 villages.'®
Each district has two referral hospitals.
In addition, Sangke operational district
has 15 rural health centres and Thmar
Kaul operational district has 18. These
rural health centres are basic primary
health posts run by non-specialist nurs-
ing staff who provide services such as
basic health screening, antenatal care,
tuberculosis screening and treatment,
childhood immunization and human
immunodeficiency virus (HIV) test-
ing. Ten rural health centres in Sangke
operational district and 17 in Thmar
Kaul participated in the pilot project,
with at least two government nurses
supporting the project at each health
centre but no on-site medical doctors.
Before project implementation, health
centre staff attended two days’ training
on HCV screening and treatment and
on identifying signs of decompensated
liver cirrhosis and other comorbidities.
Staff received ongoing supervision from
Meédecins Sans Frontiéres at least once a
month to ensure practice quality and the
accuracy of data collection.

Ethical approval was provided by
the Cambodian National Ethics Com-

mittee for Health Research (Project
No. 076) and the project was compliant
with the provisions of the Declaration
of Helsinki."”

HCV screening

Individuals were screened voluntarily
for HCV infection, regardless of pre-
vious HCV treatment, if they were:
(i) 18 years or older; (ii) not a person
living with HIV; (iii) not pregnant or
breastfeeding; (iv) not displaying symp-
toms of tuberculosis or receiving tuber-
culosis treatment (though they could
take part in screening once treatment
ended); and (v) not currently receiving
HCV treatment. Cases were found both
actively and passively (i.e. individuals
presented to rural health centres). Active
case-finding involved a team of existing
village health volunteers who visited
locations such as villages, pagodas (i.e.
temples) and schools, along with Mé-
decins Sans Frontiéres staff, to perform
rapid HCV-antibody testing and to refer
patients who tested positive to the pilot
project for confirmatory testing.
Following pretest counselling,
HCV-antibody serology was performed
using a rapid diagnostic test (SD Bio-
line HCV, Abbott, Abbott Park, United
States of America; visit 1 in Fig. 1). If
the result was positive, patients were
offered HIV, glycaemia and blood
pressure assessments. Patients who
tested positive for HIV were referred
to a government-run HIV clinic, where
they could receive HCV treatment.
Patients with a glycaemia measure-
ment of 200 mg/dL or higher and those
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with a blood pressure measurement of
140/90 mmHg or higher were referred
to a chronic diseases clinic at the re-
ferral hospital or to a private hospital,
but remained eligible for HCV care via
the pilot project. Because of cold chain
considerations, HCV viral load blood
samples were taken only once a week
at health centres before transport to
testing laboratories. Patients who tested
positive for HCV antibodies were given
an appointment for the next available
occasion for venous blood sampling.
All patients seen at health centres were
asked to pay 1 United States dollar (US$)
for HCV screening, except those with a
government poor card.

Pre-treatment assessment

To expedite treatment initiation, pre-
treatment assessment was performed
prospectively (Fig. 1). Signs of potential
decompensated liver cirrhosis were
investigated during the appointment
for the venous blood sample needed
to assess HCV viral load, before blood
was drawn. Patients were assessed
clinically and asked about their past
or current experience of the following
symptoms of decompensated cirrho-
sis: (i) jaundice; (ii) encephalopathy;
(iii) gastrointestinal bleeding; (iv) as-
cites; and (v) oedema.'® In addition,
each patient’s general condition was
assessed by standard clinical examina-
tion (including blood pressure, pulse
and temperature measurements) and
details were recorded of any previously
diagnosed chronic disease with ongoing
treatment and any previous HCV treat-

Fig. 1. Health centre visits, nurse-led hepatitis C care pilot project, Cambodia, 2020

Visit 1 —» Visit 2 —> Visit 3 —> Visit 4 —» Visit 5 —> Visit 6
« Rapid HCV « Blood sample « HCV treatment « Anti-viral « Anti-viral « Blood sample
antibody test taken at health initiated by medication medication taken for
« HIV test centre for HCV health centre provided for provided for third 12-week
« Glycaemia viral load test staff second 4-week 4-week period post-treatment
measurement + Blood sample period HCV viral load
« Blood pressure sent to referral test
measurement hospital
laboratory for
viral load test
« Pregnancy test
« Pre-HCV
treatment
assessment

HCV: hepatitis C virus; HIV: human immunodeficiency virus.
Notes: Only patients without signs of decompensated liver cirrhosis or another comorbidity initiated treatment at a health centre; others were referred to hospital.
Patients initiated onto treatment at a health centre were prescribed combined sofosbuvir, 400 mg/day, and daclatasvir, 60 mg/day, orally daily for 12 weeks.
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ment (either direct-acting antiviral or
pre-direct-acting antiviral treatment).

If any symptom of decompen-
sated cirrhosis was present, the patient
was referred to the referral hospital.
Consequently, only patients without
decompensation or another specified
complication were treated in the pilot
project. For patients with compensated
cirrhosis in a country where the preva-
lence of HCV genotype 3 is under 5%,
such as Cambodia,'”* WHO guidelines
recommend 12-week treatment with
sofosbuvir and daclatasvir, which means
the pilot project’s treatment regimen was
sufficient to treat compensated cirrhosis.

Pregnancy testing was performed
in women aged between 18 and 50 years
and a venous blood sample was taken
only from women returning a negative
pregnancy test result. Blood samples
were transported on the day of sampling
to the Thmar Kaul or Sangke referral
hospital laboratory, where HCV viral
load was assessed using the GeneXpert’
HCV Viral Load test (Cepheid, Sunny-
vale, USA), with HCV viraemia defined
as an HCV viral load of 1000 IU/mL or
higher.”” Patients received results on
the same day and health centre staff
arranged an appointment for treatment
initiation, if required. In addition, blood
from patients with HCV viraemia was
also tested for hepatitis B virus (HBV)
surface antigen at the referral hospital.
Subsequently, patients with an HBV
coinfection were referred to the hospital
for treatment.

HCV treatment

At the start of treatment, health centre
staff provided patients with information
about treatment adherence and potential
side-effects. Those taking a proton pump
inhibitor (e.g. omeprazole) were advised
to stop during direct-acting antiviral
treatment, unless it was on medical pre-
scription. Women younger than 50 years
were offered family planning services
before antiviral treatment.

All patients were treated with com-
bined sofosbuvir, 400 mg/day, and da-
clatasvir, 60 mg/day, orally for 12 weeks.
At treatment initiation, patients received
28 days of medication, with instructions
to return to the health centre after 1 and
2 months for further doses (total treat-
ment duration: 84 days). Treatment was
provided at no cost.

When patients returned to the
health centre, treatment adherence
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was assessed from patients’ reports
and returned medication boxes. In
addition, each patient’s clinical condi-
tion was re-assessed. If any side-effects
were experienced during treatment,
the patient was referred to the referral
hospital. Following consultation, further
medication doses were provided. At the
consultation after the second month of
treatment, an appointment was made for
a blood sample to be taken to measure
the HCV viral load 12 weeks after the
end of treatment, to assess the treatment
outcome. A cure was defined as an HCV
viral load 12 weeks post-treatment less
than 1000 TU/mL (i.e. a sustained viro-
logical response) and a higher load was
regarded as treatment failure. Patients
who experienced treatment failure were
referred to a referral hospital for medical
consultation to identify the cause.

Project evaluation

All patient data were initially recorded
using a paper template, then manu-
ally entered into an electronic medical
record system using REDCap software
(Vanderbilt University, Nashville, USA).
Data were included on all patients who
were screened or initiated treatment at
any of the 27 participating rural health
centres in Sangke or Thmar Kaul opera-
tional districts during the pilot project.
Assessment of HCV viral load 12 weeks
post-treatment was an essential part of
the treatment protocol. However, after
the pilot project, such testing was op-
tional, in line with Cambodian national
guidelines.”!

Data analysis

A descriptive analysis compared the
percentages of patients with specific
HCYV viral load test results in different
sex, age and presenting operational
district (i.e. Thmar Kaul or Sangke)
categories using the x2 test for categori-
cal variables. Patients were considered
to have completed treatment if they
collected their third 4-week supply of
antiviral medication, thereby finishing
the 12-week course. The percentage of
patients who achieved a sustained viro-
logical response was calculated in: (i) an
intention-to-treat analysis that included
all patients who initiated treatment at a
health centre during the pilot period,
with every outcome other than a cure
considered a failure; and (ii) a modified
intention-to-treat analysis that included
only patients whose HCV viral load
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was assessed 12 weeks post-treatment.*
The Clopper-Pearson method was used
to calculate 95% confidence intervals
(CIs).° Other treatment outcomes in-
cluded adverse events such as death,
loss to follow-up and the medical deci-
sion to stop HCV treatment. The data
analysis was performed using Stata/SE
version 17.0 (StataCorp LLC, College
Station, USA).

Findings
Screening

During the pilot project period, 10960
individuals were screened for HCV
infection: 4704 (43%) in Sangke opera-
tional district and 6256 (57%) in Thmar
Kaul operational district. No registry
data were recorded for individuals with
a negative HCV-antibody test result.
In total, 920 patients had a positive
HCV-antibody test result (Table 1;
Fig. 2). Seventeen (2%) of the 920 who
tested positive did not attend their blood
sample appointment. Of the 903 patients
who did attend (98% of those with a
positive HCV-antibody test result), 61%
(547/903) had HCV viraemia. There
was a significant difference between
males and females in the percentage di-
agnosed with HCV viraemia (P=0.01).
The percentage diagnosed with HCV
viraemia was not significantly different
when comparing age groups or pre-
senting operational districts (Table 1).
The median turn-around time between
HCV-antibody screening and blood
sampling for viral load assessment was
0 days (interquartile range, IQR: 0-5),
which means that most patients under-
went HCV-antibody testing and gave a
blood sample for viral load testing on
the same day.

Treatment and treatment
retention

Of the 547 patients with HCV viraemia,
14 (2.6%) did not start direct-acting
antiviral treatment (Fig. 2). Of the re-
maining 533 patients (97% of those with
viraemia) who all initiated treatment,
38% (204/533) were referred to a refer-
ral hospital for treatment initiation,
primarily due to a possible comorbidity,
including liver decompensation. The
other 62% (329/533) were initiated onto
treatment at a health centre (Fig. 2).
The median turn-around time between
the HCV viral load testing date and the
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appointment for initiating treatment
was 8 days (IQR: 6-12). One patient
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Table 1. Hepatitis C virus test results, nurse-led hepatitis C care pilot project, Cambodia,

2020

who started treatment at a health centre
during the pilot project was ultimately  ¢ooqq. No. patients with a positive HCV-antibody test result (%) P
followed up at a referral hospital after moaraphic
missing some treatment doses. Never- var:abllz All (n=920) Without viraemia®* With viraemia®
theless, this patient was included in the (n=356) (n=547)
pilot project cohort. Sex 0.01
Treatment outcomes Male 367 (40) 124 (35) 235 (43)

Female 553 (60) 232 (65) 312(57)
All 329 patients (100%) who initiated Age, in years 087
treatment at a health centre in the pilot ~ _,, 183 (20) 69 (19) 13Q21)
project completed the treatment course. ;575 4 168 (18) 63 (18) 104 (19)
Of patients who initiated treatment
at a referral hospital, 96% (196/204) 5>567564 ;gz gg; 132 S?; ﬂg 819;
completed treatment. Fourteen of the - . o
329 (4%) did not return for 12-week Operational district 043
post-treatment testing: (i) two died (one Sangke 365 (40) 148 (42) 213 (39)

Thmar Kaul 555 (60) 208 (58) 334 (61)

by stroke and one by unknown causes;
both determined to be unrelated to their

HCV: hepatitis C virus.

@ P-values are for the difference between sociodemographic subgroups and hepatitis C virus (HCV) viral
load status.

® HCV viraemia was defined as an HCV viral load > 1000 IU/mL.

¢ Seventeen patients did not attend their blood sample appointment for viral load testing.

9 The study was performed in two operational districts in Battambang Province, Cambodia.

direct-acting antiviral treatment); and
(ii) 12 were lost to follow-up. Conse-
quently, 315 patients (96%) completed
treatment and returned for 12-week
post-treatment testing, among whom

Fig. 2. Screening, testing, treatment and outcomes, nurse-led hepatitis C care pilot project, Cambodia, 2020

10960 individuals screened

i >

920 tested positive for HCV antibodies

10 040 tested negative for HCV antibodies

17 did not attend blood sampling appointment for
HCV viral load testing:

« 2 HIV-positive; \
« 8lost to follow-up; and
« 7 other reasons

44—

903 attended blood sampling appointment for
HCV viral load testing

> 356 did not have HCV viraemia
\
14 not initiated onto treatment: 547 had HCY viraemia
+ 5died; < » | 204initiated onto treatment at a referral hospital
« 6 lost to follow-up; \

- 1medical decision; and

+ 2 other reasons 329 initiated onto treatment at a health centre

329 completed treatment
14 did not attend appointment for post-treatment | ¢—— —— |
HCV testing: \/
« 2died; and ded . ;
« 12 lost to follow-up 315 attende appomtmeqt or post-treatment
HCV testing
> 5 treatment failures
\/

310 achieved a sustained virological response

HCV: hepatitis C virus; HIV: human immunodeficiency virus.

Notes: Only patients without signs of decompensated liver cirrhosis or another comorbidity initiated treatment at a health centre; others were referred to hospital.
Patients initiated onto treatment at a health centre were prescribed combined sofosbuvir, 400 mg/day, and daclatasvir, 60 mg/day, orally daily for 12 weeks.
Hepatitis C virus (HCV) viraemia was defined as an HCV viral load > 1000 IU/mL and a sustained virological response was defined as an HCV viral load < 1000 1U/
mL 12 weeks post-treatment.
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Table 2. Sustained virological responses, nurse-led hepatitis C care pilot project,

Cambodia, 2020

Sociode- No. patients No. patients No. patients with a sustained
mographic initiating HCV whose viral virological response® (%; 95% Cl)
variable treatmentata load was Intention-to-treat Modified

health centre* assessed analysis (1=329) intention-to-treat

(%) 12 weeks post- analysis (n=315)
treatment (%)

All patients 329 (100) 315 (100) 310 (94; 91-96) 310 (98; 96-99)
Sex
Male 142 (43) 137 (43) 136 (96; 91-98) 136 (99; 96-100)
Female 187 (57) 178 (57) 174 (93; 88-96) 174 (98; 94-99)
Age, in years
<44 99 (30) 91 (29) 88 (89; 81-94) 88(97;91-99)
45-54 70 (21) 68 (22) 67 (96; 88-99) 67 (99; 92-100)
55-64 114 (35) 110 (35) 109 (96; 90-99) 109 (99; 95-100)
>65 46 (14) 46 (14) 46 (100; 92-100) 46 (100; 92-100)
Operational district¢
Sangke 104 (32) 100 (32) 98 (94; 88-98) 98 (98; 93-100)
Thmar Kaul 225 (68) 215 (68) 212 (94, 90-97) 212 (99; 96-100)

Cl: confidence interval; HCV: hepatitis C virus.

2 Only patients without signs of decompensated liver cirrhosis or another comorbidity initiated treatment

at a health centre; others were referred to hospital.

® A sustained virological response was defined as a hepatitis C virus (HCV) viral load < 1000 IU/mL 12 weeks

after the end of treatment.

¢ The modified intention-to-treat analysis included only patients who completed post-treatment HCV viral

load testing 12 weeks after the end of treatment.

4 The study was performed in two operational districts in Battambang Province, Cambodia.

310 (98%) achieved a sustained virologi-
cal response and five (2%) experienced
treatment failure (Fig. 1).

In the intention-to-treat analy-
sis, 310 of the 329 patients initiated
onto treatment (94%; 95% CI: 91-96)
achieved a sustained virological re-
sponse and 19 (6%) did not (14 did not
return for post-treatment testing and
five experienced treatment failure).
In the modified intention-to-treat
analysis, which included only the 315
patients who returned for 12-week post-
treatment testing, 310 (98%; 95% CI:
96-99) achieved a sustained virological
response and five (2%) did not.

The percentage of patients with a
sustained virological response in dif-
ferent subgroups is shown in Table 2.
In the intention-to-treat analysis, the
percentage across subgroups ranged
from 89% to 100%. The lowest percent-
age was in patients aged 44 years or
younger, at 89% (95% CI: 81-94) - a
disproportionately large number in this
subgroup was reported lost to follow-up
before post-treatment testing. In the
modified intention-to-treat analysis, the
percentage of patients with a sustained
virological response ranged from 97%
to 100% across subgroups.
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Discussion

The nurse-led initiation pilot project
evaluated a novel, real-world model of
HCV testing and treatment that involved
patients being assessed and initiated
onto direct-acting antiviral treatment by
nursing staff in a resource-poor setting.
The pilot project demonstrated high
levels of patient retention and treatment
effectiveness, with few adverse events.
Implementation presented several
challenges, the principal of which was
limited screening coverage, especially
among individuals older than 45 years,
who were known to be particularly
at risk of historic HCV infection in
Cambodia. To increase awareness of
screening, information, education and
communication activities targeting
prospective participants were conducted
at health centres, and project staff col-
laborated with local organizations. In
addition, health volunteers actively
looked for cases in catchment villages.
There were also challenges with the
procurement and management of proj-
ect stock, such as test cartridges and
medications. Importantly, however, the
pilot project was strongly supported by
the Cambodian government and project
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activities were easily absorbed into day-
to-day health centre work. We estimated
the cost of treatment per patient was
US$ 360 by taking into account the
costs of: (i) managing Médecins Sans
Frontiéres support office and project
staff (including local and foreign staff);
(ii) procurement of tests and treatments;
(iii) logistics; (iv) case-finding activi-
ties; and (v) other costs. This amount
is higher than it would be for a future
government programme, which would
not involve many of the overhead costs
associated with the pilot project.

For the pilot project, Médecins Sans
Frontiéres provided funding for diag-
nostic equipment, antiviral treatment
and the transportation of blood samples
to hospital laboratories. The utilization
of existing government infrastructure
meant that additional costs were quite
small, which indicates that the care
model is potentially sustainable both
in Cambodia and in other countries
replicating our approach. Since project
completion, Médecins Sans Frontiéres
has collaborated with the Cambodian
government to train staff and implement
the nurse-led initiation model of care
across 10 further operational districts in
six provinces. Additionally, preliminary
results from this project were included
in newly updated WHO guidelines as a
case study of how HCV care models may
be further simplified, which is testament
to the model’s feasibility.?

The project had several limitations.
First, sustained virological responses
in patients initiating treatment at a
referral hospital were not always as-
sessed because national HCV guide-
lines stipulate that testing is optional.”!
Consequently, patients treated at rural
health centres could not be compared
with those treated at referral hospitals.
Second, although this Médecins Sans
Frontiéres-supported project benefited
from a level of infrastructure that is
not always available in resource-poor
settings, it was implemented in existing
government health centres by govern-
ment staff, which means that any ad-
ditional resources required could be
provided in comparable settings. Third,
patients may have felt compelled to at-
tend HCV services because testing and
treatment were provided at no cost in
the pilot project (aside from the US$ 1
screening fee); otherwise they may have
been disinclined to attend because of co-
payments required by other Cambodian
health-care providers.”
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With the advent of direct-acting
antivirals, the global elimination of HCV
infection has become a reality.! However,
few countries are on track to meet elimi-
nation targets.* In many places, HCV
treatment may be inaccessible because it
is provided only in tertiary or specialist
settings after multiple consultations and
on referral, and because out-of-pocket
costs are high.*>* Although nurse-led
models of HCV care have previously
been implemented and evaluated inter-
nationally,”!! our nurse-led initiation
pilot project is innovative because of its
context: project nurses were working
in extremely resource-poor settings in
a low-income country. After two days’
training and with ongoing supervision,
health centre staff were able to: (i) assess
the presence of liver decompensation
and other comorbidities; (ii) start HCV
treatment quickly in patients without
complications; and (iii) achieve very
high rates of treatment completion and
cure. Moreover, infrastructure needs
were minimal, without transient elastog-
raphy machines or pre-treatment assess-
ment (e.g. aminotransferase-to-platelet
ratio index scores). The project’s out-
comes reflect the competency of nurs-
ing staff (and health centre staff more
broadly), who were working within
many constraints, and also the safety and
effectiveness of current direct-acting an-
tivirals. Our findings confirm that HCV
care provided by less-specialized staff in
a community-based setting can produce
high retention and cure rates.***

Our findings illustrate several
aspects of existing nurse-led practice.
First, there is increasing evidence that
performing HCV testing and treatment
using a decentralized and integrated

approach involving task-shifting can
be a safe and effective way of achiev-
ing a diagnosis and cure.” Second,
ample research demonstrates that care
quality, patient safety and the accept-
ability of care are not diminished by
nurses having an expanded role.”” Such
expanded roles are manifested in the
nurse practitioner, who is qualified to
screen, diagnose and prescribe medi-
cations for various acute and chronic
conditions.” In many settings around
the world, nurse practitioners treat and
follow up people living with an HCV
infection, thereby expanding access to
HCV care.""’! Internationally, nursing
staff are increasingly adopting roles
traditionally performed by physicians.”
In many countries where a shortage of
health-care providers remains a barrier
to accessing HCV care, integrating care
within primary care services, with task-
shifting to less-specialized staff, can help
fill the gap.* This approach emphasizes
person-centred care, as illustrated by
the nurse-led initiation pilot project, in
which HCV testing and treatment were
provided close to where people live
and involved services that were highly
acceptable to, and deliberately mini-
mized the burden on, patients. Even so,
it should be remembered that nursing
staff in the project were supported by
general practitioners at partnered refer-
ral hospitals who assessed patients with
decompensated cirrhosis or another
comorbidity. In fact, we would like to
emphasize the importance of the role
played by specialist and non-specialist
clinicians in supporting nurse-led HCV
testing and treatment.®

Given that few WHO Member
States are on track to achieve global
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HCV elimination targets," there is a
clear need to scale up testing, reduce the
number of diagnostic and assessment
tests and decentralize treatment."*®
This need is reflected in international
recommendations.” Research into the ef-
fectiveness of novel models of HCV care
delivery can increase the evidence base
on what is possible and effective gener-
ally and can guide other, similar inter-
ventions in low-income, low-resourced
settings, which is where interventions
and innovation are needed most. Our
nurse-led initiation pilot project is an
exemplar of a model of care that dem-
onstrates how direct-acting antiviral
treatment can be provided safely and
effectively in a resource-poor setting. It
is an approach that could be emulated,
especially in similar rural, primary
health-care facilities worldwide. l

Acknowledgments

We thank all participating patients;
H.E. Dr Ly Sovann, director of the CDC
department of the Cambodian Min-
istry of Health; the Provincial Health
Department of Battambang Province;
the directors of Sangke and Thmar Kaul
operational districts; health centre and
hospital staff in these districts; and Mé-
decins Sans Frontiéres staff.

Funding: This study was fully funded by
Meédecins Sans Frontiéres France, which
supplied all screening materials and
medications.

Competinginterests: DO’K was a consultant
to Médecins Sans Frontiéres. TM, SB, FH,
SB, MLP and J-PD were employed by Mé-
decins Sans Frontiéres. All other authors
declare no competing interests.

Sass

o e gy S pall 830 S A gl s b ke 2031 el 3 5

Gagolpl o Mo 400 e ey 1 g b g o0 05U 8 22

0335 Ul &le I

Tos05 Ol O ] Lo i 5 3

12°Jlrd\wjlauauf/ Lo Ma 60 A s 3508135

mu\;uuchwb IV S 055 Loyl
\>J3 547 JLAQLS« \3}10960uuu.aéu|
¢\JJ.9574uuu.A (&/U)bcb)1000<@}fﬂ\&.§-‘
dwlﬁ\}\dcw\;MMyWBMJuuLS

(%100) Lases 329 S| s g A I
%96&\9&,» ”'&;@%95«%94)@3100»j

LYl oda com sl 5 i Al oo Ml Sle gaz e I5lsl

chb}J\JﬁQ\uL@J\ijwuuLaal\tngq.UuLoJal\
LQ.:J\jl‘onAM&dL&tLSUwY‘CM\)MJJ\ﬁy

L3 S
‘f.’fh.“ ij...._u S gh> 3&4 c—LJa‘ ke ol "J.H‘
4>o.a.5\ o)bjcc )MbULﬂﬂ\ céud‘jy‘u‘w
oJuLH c&bbb QW&WW 44))..&\
g (.Jzozowa}L|/M30ju\ﬁ>/yf1uu
J;MJ&L@)W\JSJA 27&05?}\0.@,@\‘..&19\
ul.g,«j\w_gj\.djcy\&ﬁyj )NBUU&J\;A_LuLo’w
1S iy el i o5 11 1 (HCV) = i1 050
CM\w‘;‘}\&jcf\_‘wdyb&\j\c@a_jf)m

Bull World Health Organ 2023;101 :262—270| doi: http://dx.doi.org/10.2471/BLT.22.288956 267



Research
Nurse-led hepatitis C care, Cambodia

Cjﬂﬁy} wﬂﬁ\dﬂg%&a\d\d\)\(HCV)

FREEIN L>.>j<u uLoJ.Al\ oJL..u J"’f"‘“ U}Y‘U\}B‘

el Gl e 551 ) s A s 2 kel
ikl

Daniel O'Keefe et al.

Mu\.‘sb—&y&mﬁﬁ %100_3%89&\.’
C)A.’Jb\‘.& WYW\J&L&}’\S&M

o3 Sl sslall 455V LoD (3 CL:.;»Y!
S AN s ey 2306 £ el BT

HWE
RIERTUPETAEENREFRIPEBERR
BE G4 d WA RFE HCV) REEHH
Dh#P £ 0 £ 5 89 47 B SR D A 4 7 RO 2ROR A HEIR
Bz MR RET2H BN LW FEIT
ik ;C.ﬂai[%ééﬂ//\ (6*1]\&@;4*&%%[//\) 5%
WEIAHT 2020456 A1 HE9H 30 BHEED
’*fﬁéﬁﬁﬁ/l\ﬁ EHEXAEFRET UL ERHK
AR AP OHPEAREZT X TIR
J%fﬂ”‘ﬁﬂﬁﬁfhﬂ%%ﬂ&ﬁé HCV 3657 77 @ 8 3,
FHALAREYFFEA KA AFENEFET AP
NEZORERERF 40027/ K) fakFF (60
ZEw/R) WEKE®BY, B FE 12 B, £ H
B 3F A T 96 97 AT 2o

BB A 10960 MW FEANMK T, H 547 MAEBEF
HCV & mE (B, HFHMA > 1000 IU/mL), 7EiX
547 A, 7ﬁ 329 AA HA R TR R \EE@%@%EF»G

HATIEIT. X 329 (100%) A Z R T BI7, H¥F 310
A (94% ;5 95% E%Elﬂ 91-96) i 7’“)‘ 12 B W
HEHFEREFENE, REEZTHY TR, MAR
% 89% IJ 100% zlé]?f%o R 2 B F REH
AP E 5 IBIT T,

it HEEA ﬁ@%ﬁ%‘ﬁ%%%é’ﬂf‘ré‘rﬁﬂﬁ&k% B.15 2|
L, AEFEH#—F LR HCV FEHERX, UEZR
RE % EH, m)ﬂi—iyz%é’mm TERMET —FHT
ATHURREREZ X NP EEX, FFATH—FF

NEESTRED

Résumé

Prise en charge initiale de I'hépatite C par le personnel infirmier dans les régions rurales du Cambodge

Objectif Déterminer si un modele de soins dirigé par le personnel
infirmier pour les patients infectés par le virus de I'hépatite C (VHC)
offrirait un niveau de fiabilité et d'efficacité suffisant pour le dépistage
et le traitement de la maladie dans les régions rurales du Cambodge,
oU les ressources sont limitées.

Méthodes Le projet pilote de prise en charge initiale par le personnel
infirmier a été déployé par Médecins Sans Frontieres en collaboration avec
le Ministére cambodgien de la Santé dans deux districts opérationnels
dans la province de Battambang entre le 1¢ juin et le 30 septembre
2020. Le personnel infirmier de 27 centres de santé ruraux a été formé
afin d'identifier les symptoémes d'une cirrhose décompensée et fournir
un traitement contre le VHC. Les patients ne présentant pas de cirrhose
décompensée ni d'autre comorbidité ont entamé, dans des centres
de santé, un traitement combiné au sofosbuvir (400 mg/jour) et au
daclatasvir (60 mg/jour) par voie orale pendant 12 semaines. Ladhésion
au traitement ainsi que son efficacité ont été évaluées durant le suivi.

Résultats Sur 10960 individus dépistés, 547 affichaient une virémie VHC
(C'est-a-dire une charge virale > 1000 Ul/mL). Sur ces 547 personnes,
329 étaient éligibles pour une mise sous traitement au sein d'un centre
de santé dans le cadre du projet pilote. La totalité de ces 329 patients
(100%) a suivi le traitement complet et 310 d'entre eux (94%; intervalle
de confiance de 95%: 91-96) ont obtenu une réponse virologique
durable apres 12 semaines de traitement. En fonction des sous-groupes
de patients, cette réponse était comprise entre 89% et 100%. Seuls deux
effets indésirables ont été constatés; tous deux se sont révélés sans
aucun lien avec le traitement.

Conclusion La fiabilité et 'efficacité des médicaments antiviraux
a action directe ont déja été démontrées par le passé. Les modéles
de prise en charge du VHC doivent désormais garantir un meilleur
acceés aux patients. Le projet pilote de prise en charge initiale par le
personnel infirmier offre une solution applicable a d'autres endroits ou
les ressources sont limitées, afin de renforcer les programmes nationaux.

Pesiome

HauanbHoe neueHune renatuta C nog PYKOBOACTBOM Me[fcecTep B CeNbCKOM MECTHOCTH KaMGOA)KI/I

Llenb Onpenennts, MOXET N MOAENb yXOfa 3a NauueHTamm C
nHdekwen Bupyca renatuta C (BIC) nog pykoBoacTBOM MeacecTep
obecneunTb 6e30MacHyio 1 SOGEKTUBHYIO AMArHOCTVIKY 1 NeyeHwe
B YCNOBMAX OFPaHUUYEHHbIX PECYpCOB B CebCKON MECTHOCTU
Kamboxun.

MeTogpi B neprioa ¢ 1 nioHa no 30 ceHTabpa 2020 roga opraHvzauma
Bpauu 6e3 epaHuy (Médecins Sans Frontiéres) B cCOTpyaHUYeCTBe
C MUHNCTePCTBOM 3[paBoOOXpaHeHusa Kambomkn peanvsoBana
MUNOTHBI NPOEKT MO Hauyany neyeHUs noj PyKOBOACTBOM
MeacecTep B [1ByX pabOTOCMOCOOHbBIX panoHax MPOBUHUMMN
batTambaHr. CeCTPUHCKMIA NepcoHan 27 cenbCknx MeAULIMHCKNX
yupexaeHui npowen obyyeHne no BbIABNEHNIO MPU3HAKOB
[eKOMMNEeHCMPOBAHHOIO UMpPpPO3a nevyeHn u nevyernio BIC.
MaureHTbl 6e3 AeKOMNeHCMPOBAHHOIO LUMPPOo3a NevyeHn unm

APYrViX COMYTCTBYIOLMX 3a00M1€BAHMIN HAUMHANM B MeANLNHCKIMX
yupexaeHnax KOMOUHUPOBaHHYIO Tepanuio npenapatamn
«Codocbysup» B ao3e 400 Mr/geHb 1 «[aknatacsump» B fose 60 mr/
[eHb nepopansbHo B TedeHne 12 Hepenb. CobniofeHne pexnma
neyenHA 1 ero 3GHGEKTUBHOCTL OLIEHNBANM BO BPEMSA MOCNEAYIOLLIEro
HabsoaeHNA.

Pesynbratbl 113 10 960 uenosek, NPOLLEALINX CKPUHUHT, Y 547 Gbina
BblABNeHa BIC-Bmpycemna (To eCTb BUPYCHaA Harpyska > 1000 ME/
mn). V13 547 uenosek 329 6611 fonyLeHbl K Hauany nevyeHus
B MEAMLIMHCKMX YUPEXAEHUAX B PaMKax MUAOTHOTO NpoekTa. Bce
329 yenogek (100%) 3aBepwumnu neyerue, n 310 yenosek (94%;
95%-1n [IV: 91-96) OCTUIM YCTONUYMBOrO BMPYCONOrMYECKOrO
oTBeTa yepes 12 Hefenb nocse neyeHuaA. B 3aBUCMMOCTM OT
MOATPYNN NaLMEHTOB 3TOT OTBET BapbMposanca ot 89 o 100%. bbino
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3aPEernCTPYPOBAHO TONMBKO ABa HEXeaTeNbHbIX ABNeHMs. O6a Obin
onpeneneHbl Kak He CBA3aHHbBIE C SeUeHVEM,

BbiBog He30MacHOCTb U 3GGEKTUBHOCTD MPOTYBOBUPYCHbIX
npenapaTos NPAMOro AencTeua Gbifa NPOAEMOHCTPUPOBAHA
paHee. Mogenv neuerns BIC Tenepb A0mkHbI NpefocTasnsaTs bonee
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LUIMPOKMI AOCTYN ANA NaUMEHTOB. [NMNOTHBIN NPOEKT NO Havany
neyeHVs NoA PyKOBOACTBOM MeAcecTep npeactasnaeT cobon
Mofenb AN1A MCNONb30BaHWA B APYTMX YCNOBUAX C OrPaHUYeHHbIMI
pecypcamn Anda paclimpeHna mMacwTaboB rocyfapcTBEHHbIX
NPOrPamMm.

Resumen

Tratamiento inicial de la hepatitis C por el personal de enfermeria en las regiones rurales de Camboya

Objetivo Determinar siun modelo de atencién dirigido por el personal
de enfermeria para pacientes con infecciones por el virus de la hepatitis
C (VHC) puede proporcionar un diagndstico y un tratamiento seguros
y eficaces en una poblacion con pocos recursos de las zonas rurales
de Camboya.

Métodos Médicos Sin Fronteras, en colaboracion con el Ministerio de
Sanidad de Camboya, ejecutd el proyecto piloto de tratamiento inicial
dirigido por el personal de enfermeria en dos distritos operativos de la
provincia de Battambang entre el 1 de junio y el 30 de septiembre de
2020. El personal de enfermeria de 27 centros sanitarios rurales recibié
formacion para identificar los signos de cirrosis descompensada y
proporcionar tratamiento contra el VHC. Los pacientes sin cirrosis
descompensada u otra comorbilidad iniciaron en los centros sanitarios
un tratamiento combinado con sofosbuvir, 400 mg/dia, y daclatasvir,
60 mg/dia, por via oral durante 12 semanas. Durante el seguimiento
se evalud la adherencia al tratamiento y su eficacia.

Resultados De las 10 960 personas examinadas, 547 presentaban
viremia por VHC (es decir, una concentracién virica > 1000 Ul/ml). De los
547,329 cumplian los requisitos para iniciar el tratamiento en los centros
sanitarios a través del proyecto piloto. Los 329 (100 %) completaron
el tratamiento y 310 (94 %; intervalo de confianza del 95 %: 91-96)
lograron una respuesta viroldgica sostenida 12 semanas después del
tratamiento. Dependiendo de los subgrupos de pacientes, esta respuesta
varié entre el 89 %y el 100 %. Solo se registraron dos acontecimientos
adversos; en ambos casos se determind que no estaban relacionados
con el tratamiento.

Conclusion La seguridad y eficacia de los antiviricos de accion directa
ya ha quedado demostrada. Ahora es necesario que los modelos de
atencién al VHC permitan un mayor acceso a los pacientes. El proyecto
piloto de tratamiento inicial dirigido por el personal de enfermeria
ofrece un modelo que se puede utilizar en otras poblaciones con pocos
recursos para ampliar los programas nacionales.
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