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High Effectiveness of Broad Access
Direct-Acting Antiviral Therapy for

Hepatitis C in an Australian Real-World
Cohort: The REACH-C Study
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Australia was one of the first countries with unrestricted access to government subsidized direct-acting antiviral (DAA)

therapy for adults with chronic hepatitis C virus. This study assessed real-world DAA treatment outcomes across a

diverse range of Australian clinical services and evaluated factors associated with successful treatment and loss to fol-
low-up. Real-world Effectiveness of Antiviral therapy in Chronic Hepatitis C (REACH-C) consisted a national obser-

vational cohort of 96 clinical services including specialist clinics and less traditional settings such as general practice.

Data were obtained on consecutive individuals who commenced DAAs from March 2016 to June 2019. Effectiveness

was assessed by sustained virological response =212 weeks following treatment (SVR) using intention-to-treat (I'TT) and
per-protocol (PP) analyses. Within REACH-C, 10,843 individuals initiated DAAs (male 69%; =50 years 52%j cirrhosis
22%). SVR data were available in 85% (9,174 of 10,843). SVR was 81% (8,750 of 10,843) by ITT and 95% (8,750 of
9,174) by PP. High SVR (292%) was observed across all service types and participant characteristics. Male gender (ad-
justed odds ratio [aOR] 0.56, 95% confidence interval [CI] 0.43-0.72), cirrhosis (aOR 0.52, 95% CI 0.41-0.64), recent
injecting drug use (IDU; aOR 0.64, 95% CI 0.46-0.91) and previous DAA treatment (aOR 0.50, 95% CI 0.28-0.90)
decreased the likelihood of achieving SVR. Multiple factors modified the likelihood of loss to follow-up including IDU
+ opioid agonist therapy (OAT; IDU only: aOR 1.75, 95% CI 1.44-2.11; IDU + OAT: aOR 1.39, 95% CI 1.11-1.74;
OAT only, aOR 1.36; 95% CI 1.13-1.68) and age (aOR 0.97, 95% CI 0.97-0.98). Conclusion: Treatment response was
high in a diverse population and through a broad range of services following universal access to DAA therapy. Loss to

follow-up presents a real-world challenge. Younger people who inject drugs were more likely to disengage from care,

requiring innovative strategies to retain them in follow-up. (Hepatology Communications 2022;6:496-512).

irect-acting antiviral (DAA) agents for
hepatitis C virus (HCV) infection have
revolutionized the assessment and manage-
ment of individuals living with HCV. In the era of

interferon-based therapy, treatment uptake was low due
to toxicity and suboptimal efficacy.") Many people with
HCV were unable to access treatment due to psychiat-
ric disease, drug and alcohol use, advanced liver disease,

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; DAA, direct-acting antiviral; HCV, hepatitis C virus; HIV, human
immunodeficiency virus; IDU; injecting drug use; IQR, interquartile range; ITT, intention-to-treat; OAT; opioid agonist therapy; PBS,
pharmaceutical benefits scheme; PR per-protocol; REACH-C, Real-world Effectiveness of Antiviral therapy in Chronic Hepatitis C; SVR, sustained

virological response.
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or other comorbidities.” In addition, prescription of
interferon-based treatment was generally limited to
gastroenterologists, hepatologists, and infectious dis-
eases physicians within specialist tertiary clinics.

In March 2016, Australia became one of the first
countries globally to provide unrestricted access to
government-subsidized DAA therapy for adults liv-
ing with chronic HCV, driving progress toward HCV
elimination. Key features of the subsidized program
include no restrictions on liver disease stage or drug
and alcohol use.’) Prescribing of DAAs is also per-
mitted by any registered medical practitioner, includ-
ing general practitioners, although specialist approval
is required for new prescribers. Diagnostic testing,
available at no cost to the consumer, is recommended
for any individual with exposure risk or HCV-related
disease symptoms.”” As most prevalent HCV infec-
tions (280%) in Australia are among people with a
history of injecting drug use, screening efforts remain
focused on this population.(4’5) The broadening of
treatment eligibility and prescribing rights facilitated
an unprecedented rise in HCV treatment initiations,
from 4,740 during 2015 to 32,560 during 2016.9

While high rates of treatment scale-up have been
observed across North America and Europe, access to
treatment has often been restricted by liver disease stage,
ongoing substance use, and/or requirement for specialist
initiation.”) The ease of access in Australia, coupled with
low toxicity and high efficacy of DAAs, has resulted in
many prescriptions occurring outside traditional treat-
ment settings. During the first 2 years of universal access,
38% of individuals received their prescription from a
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nonspecialist.®) Consequently, significant uptake has been
observed in marginalized populations who traditionally
encounter barriers engaging in specialist HCV services,
including people who inject drugs and prisoners.®

With sustained virological response (SVR) con-
sistently above 90% in clinical trials, ¥ emerging
data from real-world cohorts demonstrate equally
impressive efficacy in clinical practice.(g) This includes
settings with unrestricted access to DAAs such as
Australia and Georgia; however, these generally
report on select jurisdictions,(lo_lz) service types,(13_16)
or treatment regimens.'”) Loss to follow-up within
these diverse cohorts varies from 4% to 33%,(11’13’15’17)
highlighting a challenge with engaging individuals
in posttreatment care. The evaluation of real-world
treatment outcomes and understanding characteristics
of individuals who do not return for follow-up in the
Australian context is critical to guide future develop-
ment and implementation of HCV services.

The primary aim of this analysis was to assess real-
world DAA treatment outcomes across a diverse range
of Australian clinical services. This analysis also aimed
to evaluate factors associated with successful HCV treat-
ment and loss to follow-up following treatment initiation.

Participants and Methods

STUDY DESIGN AND SETTING

The Real-world Effectiveness of Antiviral therapy
in Chronic Hepatitis C (REACH-C) study consisted
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of an observational cohort from an Australian network
of 96 diverse clinical services delivered through 33
centers (Supporting Table S1). Services were located
across all Australian states and territories, including
metropolitan and rural areas. Types of clinical ser-
vices included specialist liver clinics, general prac-
tice, sexual health services, community health clinics,
drug and alcohol centers, prisons, telehealth, out-
reach, Aboriginal and Torres Strait Islander (hereafter
referred to as indigenous) health services, and mental
health services.

PARTICIPANTS

Data on consecutive patients within the network
commencing Australian Government subsidized
DAA therapy, through the Pharmaceutical Benefits
Scheme (PBS), for chronic HCV infection between
March 1, 2016, and June 30, 2019, was collected. Five
DAA regimens were initially PBS-listed on March
1, 2016, with other regimens subsequently approved
(Supporting Table S2). To receive PBS-subsidized
treatment during this period, individuals must have
been at least 18 years of age and have met the eligi-
bility criteria outlined in the General Statement for
Drugs for the Treatment of Hepatitis c.t®

There were no additional eligibility requirements
for REACH-C and no exclusion criteria. The choice
of regimen and duration of treatment was at the dis-
cretion of the treating clinician, as individuals were
treated as part of routine care.

The individuals in REACH-C were followed as per
local procedures of each clinical service, all of which
attempted to facilitate HCV-RNA testing at least
12 weeks following treatment. For individuals who did
not return for follow-up, extensive efforts were made
by clinic staff to facilitate testing. Strategies included
communication via phone, mail, email and SMS, con-
tact with family and friends, mailing pathology forms,
liaising with other health services, organizing patient
transport, and opportunistic testing. Individuals could
be followed up for treatment outcome data, regard-
less of treatment commencement date, until the study

ended.

VARIABLES

Data on all consecutive individuals initiating DAAs
at each service were collected at treatment initiation
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and at SVR assessment through a combination of ret-
rospective and prospective means (primarily review of
medical records or clinic databases). Data variables
captured at treatment initiation included demograph-
ics (gender, age, indigenous identification), recent
injecting drug use (IDU; within prior 6 months), clin-
ical characteristics (HCV genotype, human immuno-
deficiency virus [HIV] status, hepatitis B virus surface
antigen status, cirrhosis status (defined by FibroScan
or aspartate aminotransferase—to—platelet ratio index),
median liver stiffness measurement by transient elas-
tography (FibroScan), HCV treatment history, cur-
rent opioid agonist therapy (OAT)), treatment setting
(service attended and prescriber type), and prescribed
treatment (regimen, duration, and date of initiation).
Treatment outcome data (SVR result and reason for
not achieving SVR [if applicable]) were collected until
June 30, 2020.

Effectiveness of treatment was determined by the
proportion of individuals who achieved SVR, defined
as undetectable HCV RNA at least 12 weeks after
treatment. Virologic failure was defined as detectable
HCV RNA at 12 weeks following treatment with
exclusion of reinfection. Reinfection was classified
as detectable HCV RNA at SVR assessment with
an HCV strain distinct from the primary infecting
strain (identified by posttreatment genotype switch or
sequencing). Participants were classified as being lost
to follow-up if they had an unknown SVR due to no
documented HCV RNA test at least 12 weeks after
treatment (not attending clinic for follow-up testing
or death).

STATISTICAL ANALYSIS

Categorical parameters were summarized as num-
ber and proportion. Continuous variables were sum-
marized by either mean and SD or median and
interquartile range (IQR), as appropriate.

Analysis of treatment
approaches:

outcomes used two

1. Per protocol (PP): included individuals who com-
menced DAA treatment and underwent assess-
ment for virological response at least 12 weeks
after treatment; and

2. Intention-to-treat (IT'T): included all individuals
who commenced DAA treatment, including those
who were lost to follow-up during or following
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treatment, died, or with an unknown SVR (as-
sessed as not achieving SVR).

Logistic regression analysis was used to identify
factors associated with SVR (PP population) and loss
to follow-up (ITT population). Potential predictors
were determined @ priori and included demographic
(age, gender, and indigenous identification), clinical
(prior HCV treatment, cirrhosis, HIV status, and cur-
rent OAT), behavioral (recent IDU), type of service
initiating treatment, and year of treatment initiation.
The adjusted multivariate logistic regression models
included variables with P < 0.2 in unadjusted analysis.
All statistical tests were two-sided with a significance
level of P < 0.05.

To account for potential unmeasured confounders
introduced by clinics initiating HCV' treatment, the
logistic regression model for loss to follow-up were
adjusted for intraclass correlation, considering each
clinical service as a class. Analysis was performed
using STATA (version 14.0; Stata Corporation,
College Station, TX).

ETHICAL APPROVAL

Ethical approval for the REACH-C study was
obtained from St. Vincent’s Hospital Sydney Human
Research Ethics Committee (HREC/16/SVH/223),
Aboriginal Health and Medical Research Council
(1280/17), Northern Territory Department of Health
and Menzies School of Health Research Human
Research Ethics Committee (2018-3118), Central
Australian Human Research Ethics Committee (CA-
18-3172), Western Australian Aboriginal Health
Ethics Committee, Kimberley Aboriginal Health
Planning Forum (2018-008), and Tasmanian Health
and Medical Research Ethics Committee (H0017728).
Further approvals at local health district levels were
acquired for public sites. As this was an audit study,
individual consent was not required.

Results

BASELINE CHARACTERISTICS

From March 1, 2016, to June 30, 2019, 10,843
individuals commenced DAA therapy within the
REACH-C network (Table 1). This represents 14%
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(10,849/76,830) of individuals estimated to have ini-
tiated baseline DAA therapy through the Australian
PBS scheme.'” Most were male (69%) and HCV
genotype 1 (53%) or genotype 3 (40%). Cirrhosis was
reported in 22%, HIV coinfection in 4%, and IDU
+ OAT in 16%. Age at commencement of DAA ther-
apy ranged from 18 to 93 years, with a median of
52 years (IQR = 42-58).

Treatment was most commonly initiated through
specialist liver clinics (53%), general practice (19%), or
community health clinics (9%). DAAs were primarily
prescribed by gastroenterologists/hepatologists (38%),
infectious disease physicians (25%), and general prac-
titioners (24%). Specialists, inclusive of gastroenterol-
ogists/hepatologists and infectious disease physicians,
initiated treatment in a higher proportion with cir-
rhosis (27%) compared with general practitioners
(10%) (Table 2).

When comparing treatment initiations from March
2016 to June 2019, there was a decline over time in
the proportion of individuals initiated by specialists
(80% vs. 42%). The proportion receiving prescriptions
from a general practitioner increased from 12% in
March 2016 to 27% in June 2019.

The proportion of treatment initiations in people
aged 250 years declined over time, from 59% in 2016
to 44% in 2019 (Table 3) + OAT. Initiations by gen-
der remained stable over time, with 69% male in 2016
compared with 71% in 2019. From 2016 to 2019,
there was an increase in the proportion initiated in
prison (4% vs. 10%).

The most commonly prescribed regimen was
sofosbuvir/ledipasvir (39%), followed by sofosbuvir +
daclatasvir (28%). Prescribing patterns evolved with
the introduction of additional regimens to the PBS.
The proportion of individuals prescribed sofosbuvir/
ledipasvir declined from 53% in March 2016 to 10%
by June 2019. In June 2019, sofosbuvir/velpatasvir
(44%) and glecaprevir/pibrentasvir (40%) were the
most commonly prescribed regimens.

OVERALL TREATMENT
OUTCOMES

Virological data at or following 12 weeks following
treatment were available for 9,174 of 10,843 individ-
uals (85%) (Fig. 1). Reasons for missing data included
death (79 of 1,669) and not attending for follow-up
testing (1,600 of 1,669).
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TABLE 2. ENROLLMENT DEMOGRAPHIC AND
CLINICAL CHARACTERISTICS BY PRESCRIBER

TYPE
General
Specialist™  Practitioner Other"

Characteristic (n=6,925) (n=2,558) (n=1,340)
Cirrhosis*

Yes 1,853 (27) 251 (10) 246 (18)

No 5,053 (73) 2,281 (89) 1,088 (81)

Unknown 19 (<1) 26 (1) 6(<1)
Prescribed therapy

SOF/LDV 2,693 (39) 1,023 (40) 496 (37)

SOF/DCV 2,064 (30) 619 (24) 375 (28)

SOF+RBV 167 (2) 38 (1) 17(1)

PrOD 82 (1) 16 (1) 13(1)

GRZ/ELB 277 (4) 95 (4) 80 (6)

GRZ/ELB+SOF 11 (<) 0(0) 0(0)

SOF/VEL 1,365 (20) 633 (25) 253 (19)

SOF/VEL/VOX 16 (<1) 6 (<1) 4 (<1)

GLE/PIB 227 (3) 105 (4) 101 (8)
Prescribed treatment

duration

8 weeks 637 (9) 542 (21) 254 (19)

12 weeks 5,246 (76) 1,898 (74) 972 (73)

16 weeks 15 (<1) 0(0) 5(<1)

24 weeks 1,014 (15) 96 (4) 106 (8)

Note: Data are presented as n (%).

*Gastroenterologist, hepatologist, or infectious disease physician.
Sexual health physician, general physician, mental health practi-
tioner, nurse practitioner, or other.

"Determined by any method.

Abbreviations: DCV, daclatasvir; ELB, elbasvir; GLE, glecaprevir;
GZR, grazoprevir; LDV, ledipasvir; PIB, pibrentasvir; PrOD, pari-
taprevir/ritonavir/ombitasvir + dasabuvir; RBV, ribavirin; SOF, so-
fosbuvir; VEL, velpatasvir; VOX, voxilaprevir.

By ITT analysis, including the 1,669 patients with-
out SVR data, SVR was 81% (8,750 of 10,843). In
those with SVR data (PP population), 8,750 of 9,174
(95%) achieved SVR.

At 12 weeks following treatment, 424 individuals
had virological recurrence, of which 402 cases (4% of
total cohort) were deemed virological failure and 22
cases (<1% of total cohort) reinfection. Virological
failure was highest in genotype 4 (8 of 106; 8%), gen-
otype 2 (24 of 463; 5%), and genotype 3 (225 of 4,352;
5%). Although the proportion of virological failure
remained stable at 4% from 2016-2019, the propor-
tion of unknown SVR increased each year (2016, 9%;
2017, 17%; 2018, 26%; and 2019, 31%) (Fig. 2).
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FACTORS ASSOCIATED WITH
ACHIEVING SVR (PP POPULATION)

High SVR (292%) were observed across all service
types (Supporting Fig. S1) and baseline characteristics
(Supporting Fig. S2). By genotype, SVRs were also
high (1a, 97%; 1b, 98%; 3, 94%; and 4/5/6, 94%).

Logistic regression was undertaken to determine
factors associated with achieving SVR (Table 4). In
adjusted analysis, factors independently associated
with decreased likelihood of SVR were male gender
(adjusted odds ratio [aOR] 0.56; 95% confidence
interval [CI] 0.43-0.72, P < 0.01), cirrhosis (aOR
0.52; 95% CI 0.42-0.65, P < 0.01), recent IDU (aOR
0.63; 95% CI 0.45-0.90, P = 0.01), and previous
interferon-free HCV treatment (aOR 0.51; 95% CI
0.28-0.91, P = 0.02). Factors associated with SVR
were receiving OAT in the absence of recent IDU
(aOR 1.78; 95% CI 1.16-2.72, P < 0.01), unknown
IDU/OAT (aOR 1.76; 95% CI 1.22-2.52, P < 0.01),
and treatment initiation through a community health
clinic (aOR 2.04; 95% CI 1.26-3.30, P < 0.01). Age,
indigenous identification, HIV coinfection, year of
treatment initiation, and location of health service
provision were not associated with achieving SVR in
adjusted analysis.

FACTORS ASSOCIATED WITH
LOSS TO FOLLOW-UP

In adjusted analysis (Table 5), factors independently
associated with increased loss to follow-up were IDU
+ OAT (IDU only: aOR 1.76, 95% CI 1.45-2.14,
P < 0.01; IDU + OAT: aOR 1.44, 95% CI 1.15-1.80,
P < 0.01; OAT only: aOR 1.39, 95% CI 1.14-1.70,
P < 0.01; and unknown IDU/OAT: aOR 1.89, 95% CI
1.59-2.25, P < 0.01) and initiation of treatment after
2016 (2017: aOR 2.16, 95% CI 1.87-2.49, P < 0.01;
2018: aOR 3.63,95% CI 3.09-4.27, P < 0.01; and 2019:
aOR 4.49, 95% CI 3.57-5.64, P < 0.01). Factors associ-
ated with decreased likelihood of loss to follow-up were
older age (aOR 0.97,95% CI 0.97-0.98, P < 0.01), HIV
coinfection (aOR 0.39, 95% CI 0.25-0.61, P < 0.01),
and previous interferon-containing HCV treatment
(aOR 0.58, 95% CI 0.46-0.73, P < 0.01). Gender, cir-
rhosis, indigenous identification, service type, and loca-
tion of health service provision were not associated with
loss to follow-up in adjusted analysis.
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FIG. 1. Patient disposition.
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FIG. 2. Treatment outcomes by year of DAA initiation.

Discussion

The REACH-C study is one of the largest real-world
cohorts exploring HCV' treatment outcomes through
diverse clinical services. Consistently high proportions
were cured across clinical settings and population sub-
groups, supporting Australia’s approach of unrestricted

and broad treatment access. Year of treatment initiation
was the strongest predictor of loss to follow-up, with
younger people and those reporting recent injecting drug
use most likely not to present for SVR testing. With the
potential for loss to follow-up to jeopardize HCV elim-
ination efforts, identification of populations most at risk
can inform monitoring and engagement strategies.
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TABLE 3. ENROLLMENT DEMOGRAPHIC AND CLINICAL CHARACTERISTICS BY YEAR OF TREATMENT

INITIATION

Characteristic 2016 (n=5,341) 2017 (n=3,111) 2018 (n=1,831) 2019 (n = 560)
Gender

Male 3,686 (69) 2,128 (68) 1,271 (69) 39 (71)

Female 1,649 (31) 978 (31) 553 (30) 161 (29)

Transgender 6 (<1) 5(<1) 7(<1) 0(0)
Age

>50 years 3,147 (59) 1,508 (48) 773 (42) 249 (44)

<50 years 2,194 (41) 1,603 (52) 1,058 (58) 311 (56)
Indigenous identification

Yes 315 (6) 280 (9) 242 (13) 78 (14)

No 4,185 (78) 2,250 (72) 1,263 (69) 398 (71)

Unknown 841 (16) 581 (19) 326 (18) 84 (15)
Cirrhosis

Yes 1,280 (24) 630 (21) 343 (19) 100 (18)

No 4,054 (76) 2,463 (79) 1,471 (80) 450 (80)

Unknown 7(<1) 18 (1) 17 (1) 10 (2)
IDU/OAT

IDU + OAT 266 (5) 231 (7) 211 (12) 78 (14)

IDU only 284 (5) 329 (1) 270 (15) 101 (18)

OAT only 588 (11) 342 (11) 172 (9) 49 (9)

Neither 3,087 (58) 1,760 (57) 949 (52) 278 (50)

Unknown 1,116 (21) 449 (14) 229 (13) 54 (10)
Location of health service

provision

Major city 3,358 (63) 1,936 (62) 1,255 (69) 396 (71)

Regional or remote 1,983 (37) 1,175 (38) 576 (31) 164 (29)

Note: Data are presented as n (%) unless otherwise specified.

High SVR (95%) in the PP population provides
evidence of treatment effectiveness, consistent with
clinical trial data® and other real-world cohorts.1®
This finding is not only reassuring but incredibly
encouraging, given the diversity of both the indi-
viduals accessing treatment and the services through
which treatment was initiated. In contrast to many
other countries, treatment expansion in Australia has
not been subject to restrictions on the basis of patient
or prescriber characteristics. High cure rates observed
across all types of clinical services (292%) demon-
strated equivalent outcomes between nontraditional
models of care and specialist liver clinics. Importantly,
the delivery of HCV care through decentralized mod-
els has translated to substantial declines in prevalence
among key populations with transmission risk. (2022
Although conducted within a high-income setting,
this study provides important evidence for clinical and

public health management of HCV globally, including
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in low-income and middle-income countries where
there may be limited access to tertiary services.

In striving for HCV elimination, Australia’s
national HCV strategy highlights the need to engage
marginalized populations that are typically hard to
reach, requiring significant contribution from gen-
eral practice and community services.® Although
specialists initiated treatment in nearly two-thirds of
the REACH-C cohort overall, prescribing patterns
evolved over time to become more community-based,
with the proportion of general practitioner initiations
more than doubling throughout the study period. In
Australia, general practitioners new to DAA prescrib-
ing are supported through a number of mechanisms
including specialist consultation through pathways
such as the REACH-C online portal®” and hepati-
tis C prescriber training provided by the Australasian
Society for HIV, Viral Hepatitis, and Sexual Health
Medicine and the Gastroenterological Society of
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TABLE 4. LOGISTIC REGRESSION ANALYSIS OF FACTORS ASSOCIATED WITH ACHIEVING SVR IN THE PP

POPULATION
Unadjusted Adjusted
OR OR*
Achieved SVR Did Not Achieve

Variable (n=8,750) SVR (n=424) (95% Cl) P (95%s Cl) P
Sex

Female (ref) 2,760 (97) 82 (3) — —

Male 5,976 (95) 342 (5) 0.52 (0.41-0.66) <0.01 0.56 (0.43-0.72) <0.01

Transgender 14 (100) 0(0) —
Age, median (1QR)

Age in years 52 (43-58) 53 (44-59) 1.04 (1.03-1.04) <0.01 1.00 (0.99-1.01) 0.73
Age

>60 (ref) 1,563 (95) 88 (5) —

50-59 3,275 (95) 158 (5) 1.17 (0.89-1.52) 0.26

40-49 2,221 (96) 104 (4) 1.20 (0.90-1.61) 0.22

30-39 1,332 (96) 49 (4) 1.53(1.01-2.19) 0.02

18-29 359 (93) 25(7) 0.81(0.51-1.28) 0.36
Indigenous identification

No (ref) 6,595 (95) 327 (5) — —

Yes 656 (94) 41 (6) 0.79 (0.57-1.10) 0.18 0.78 (0.55-1.12) 0.17

Unknown 1,499 (96) 56 (4) 1.33(0.99-1.77) 0.06 1.13 (0.83-1.53) 0.44
Cirrhosis*

No (ref) 6,810 (96) 266 (4) — —

Yes 1,909 (92) 158 (8) 0.47 (0.39-0.58) <0.01 0.52 (0.42-0.65) <0.01

Unknown 31 (100) 0(0) —
IDU/OAT

Neither (ref) 5,108 (95) 277 (5) — —

IDU only 669 (93) 51 (7) 0.71 (0.52-0.97) 0.03 0.63 (0.45-0.90) 0.01

IDU + OAT 570 (95) 32 (5) 0.97 (0.66-1.41) 0.86 0.75 (0.49-1.15) 0.19

OAT only 932 (97) 26 (3) 1.94 (1.29-2.92) <0.01 1.78 (1.16-2.72) 0.01

Unknown 1,471 (97) 38 (3) 2.10(1.49-2.96) <0.01 1.76 (1.22-2.52) <0.01
HIV status

Negative (ref) 7,982 (95) 397 (5) — —

Positive 358 (97) 12 (3) 1.48 (0.83-2.66) 0.19 1.25(0.68-2.29) 0.47

Unknown 410 (96) 15 (4) 1.36 (0.80-2.30) 0.25 1.12 (0.65-1.91) 0.69
Previous HCV treatment

No (ref) 7,469 (96) 340 (4) — —

Yes, interferon-free 115 (89) 14(071) 0.37 (0.21-0.66) <0.01 0.51(0.28-0.91) 0.02

Yes, inferferon-containing 1,093 (94) 69 (6) 0.72 (0.55-0.94) 0.02 0.82 (0.62-1.09) 0.17

Unknown 73 (99) 1(1) 3.32 (0.46-23.98) 0.23 2.99 (0.41-21.80) 0.28
Service type

Specialist liver clinic (ref) 4,875 (95) 254 (5) — —

General practice 1,608 (96) 69 (4) 1.21 (0.93-1.59) 0.16 0.98 (0.74-1.31) 0.91

Sexual health service 205 (100) 1(<1) 10.68 0.02 8.08 (1.11-68.72) 0.04

(1.49-76.50)

Community health clinic 716 (97) 21 3) 1.77 (1.13-2.79) 0.13 2.04 (1.26-3.30) <0.01

Drug and alcohol service 526 (96) 20 (4) 1.37 (0.86-2.18) 0.18 1.18 (0.70-1.99) 0.54

Prison 515 (94) 34 (6) 0.79 (0.55-1.14) 0.21 0.83 (0.53-1.29) 0.40

Other 297 (92) 25 (8) 0.62 (0.40-0.95) 0.03 0.74 (0.47-1.17) 0.20

Unknown 8 (100) 0(0) — —
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TABLE 4. Continued

Unadjusted Adjusted
OR OR'
Achieved SVR Did Not Achieve @~ ———— _
Variable (n=8,750) SVR (n=424) (95% ClI) P (95%s CI) P
Location of health service provision
Major city 5,689 (96) 245 (4) — —
Regional or remote 3,240 (94) 179 (6) 0.74 (0.60-0.90) <0.01 0.87 (0.70-1.08) 0.21
Year of treatment initiation
2016 (ref) 4,654 (96) 213 (4) — —
2017 2,457 (95) 118 (4) 0.95 (0.76-1.20) 0.68 0.96 (0.76-1.22) 0.74
2018 1,277 (95) 71 (5) 0.82 (0.62-1.08) 0.17 0.87 (0.65-1.17) 0.36
2019 362 (94) 22 (6) 0.75(0.48-1.18) 0.22 0.85 (0.53-1.36) 0.50

Note: Data are presented as n (%) unless otherwise specified.
*Determined by any method.

'n=9,121.

Abbreviation: OR, odds ratio.

Australia. Despite these efforts, the absolute num-
bers of general practitioners prescribing in Australia
has plateaued, and ma(y compromise the goal of HCV
elimination by 2030."% Complex barriers to DAA
prescribing have been identified by primary care prac-
titioners including lack of knowledge, perceptions of
HCYV as a specialist area, and people with HCV being
perceived as a challenge to manage.®>*® Further work
needs to be done to improve knowledge and awareness
of HCV diagnosis and treatment in general practice.
Although there were demographic, clinical, and
behavioral factors associated with achieving SVR,
high effectiveness was consistently observed across
key subpopulations. Although we were unable to dis-
tinguish between compensated and decompensated
cirrhosis in the REACH-C cohort, the association
of cirrhosis with treatment failure is consistent with
previous reports. Findings from a pooled analysis of
clinical practice cohorts across North America and
Europe treated with sofosbuvir/velpatasvir (n = 5,552)
reported that those with compensated cirrhosis were
3 times more likely (odds ratio = 2.53) not to achieve
SVR than those without cirrhosis.®” Decompensated
cirrhosis has been similarly described as a negative
predictor of SVR in other international cohorts.?3?
The observation that IDU reduced response to treat-
ment in REACH-C has been previously described
by the HCV-HIV Transatlantic Research Network,
a cohort of people with HCV-HIV coinfection.®!
In the present study, OAT in combination with IDU

appeared to be protective, as SVR was not reduced
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in this subgroup. Additionally, OAT in the absence
of IDU was associated with higher treatment effec-
tiveness, suggesting a more stable population and
highlighting a valuable role of OAT programs and
drug health services among people who inject drugs.
It should be noted that as REACH-C did not cap-
ture treatment adherence, its interaction with SVR in
these populations is unclear. Despite statistical differ-
ences in SVR when comparing some subpopulations,
the differences are generally small (e.g., 95% in men
vs. 97% in women) and unlikely to be clinically rele-
vant, given the universally high response.

Although DAAs are proven to be highly efficacious,
loss to follow-up usually exceeds virological failure and
has the potential to impact real-world effectiveness.
Overall, 15% of the REACH-C cohort were lost to
tollow-up, although the proportion varied significantly
across a range of demographic, clinical, and behavioral
factors. The retrospective British Columbia Hepatitis
Testers Cohort (n = 4,144) reported lower loss to
follow-up (10%) among genotype 1 and 3 infected
individuals,®? in contrast to higher loss to follow-up
(31%) in people receiving sofosbuvir-based regimens
in Georgia. Loss to follow-up in real-world studies is
typically higher than in clinical trials, as trial partici-
pants are often highly selected and less likely to have
high-risk injecting behaviors, mental health disorders,
unstable housing, or incarceration.??**3% The com-
parison of loss to follow-up across real-world cohorts
is challenging due to high variability in definitions,
and analyses generally focus on specific treatment
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TABLE 5. LOGISTIC REGRESSION ANALYSIS OF FACTORS ASSOCIATED WITH LOSS TO FOLLOW-UP

Unadjusted Adjusted
Did Not OR oR*
Attended SVR12 Attend SVR12

Variable (n=9,174) (n=1,669) (95% Cl) P (95% Cl) P
Sex

Female (ref) 2,842 (85) 499 (15) — —

Male 6,318 (84) 1,166 (16) 1.01 (0.89-1.13) 0.09 1.06 (0.93-1.20) 0.38

Transgender 14 (78) 4(22) 1.42 (0.45-4.56) 0.55 1.28 (0.40-4.16) 0.68
Age, median (IQR)

Age in years 52 (43-58) 45 (38-54) 0.96 (0.96-0.97) <0.01 0.97 (0.97-0.98) <0.01
Age

260 (ref) 1651 (92) 148 (8) —

50-59 3433 (89) 445(11) 1.42 (1.17-1.74) <0.01

40-49 2,325 (81) 531 (19) 2.43 (1.992.97) <0.01

30-39 1,381 (77) 419 (23) 3.25 (2.64-4.02) <0.01

18-29 384 (75) 126 (25) 3.45 (2.60-4.56) <0.01
Indigenous identification

No (ref) 6,922 (86) 1,174 (15) — —

Yes 697 (76) 218 (24) 1.70 (1.42-2.03) <0.01 1.21 (1.00-1.46) 0.05

Unknown 1555 (85) 277 (15) 1.19 (0.97-1.41) 0.09 1.04 (0.86-1.26) 0.69
Cirrhosis*

No (ref) 7,076 (84) 1,362 (16) — —

Yes 2,067 (88) 286 (12) 0.81 (0.70-0.94) <0.01 1.04 (0.89-1.22) 0.60

Unknown 31 (60) 21 (40) 2.48 (1.37-4.47) <0.01 1.38 (0.75-2.55) 0.31
IDU/OST

Neither (ref) 5,285 (89) 689 (11) — —

IDU only 720 (73) 264 (27) 2.52 (2.10-3.02) <0.01 1.76 (1.45-2.14) <0.01

IDU + OAT 602 (77) 184 (23) 2.02 (1.63-2.51) <0.01 1.44 (1.15-1.80) <0.01

OAT only 958 (83) 193 (17) 1.52 (1.26-1.84) <0.01 1.39 (1.14-1.70) <0.01

Unknown 1,509 (82) 339 (18) 1.98 (1.68-2.33) <0.01 1.89 (1.59-2.25) <0.01
HIV status

Negative (ref) 8,379 (85) 1,623 (15) — —

Positive 370 (93) 28 (7) 0.38 (0.25-0.59) <0.01 0.39 (0.25-0.61) <0.01

Unknown 425 (78) 118 (22) 1.50(1.17-1.89) <0.01 1.23 (0.96-1.57) 0.10
Previous HCV treatment

No (ref) 7,809 (84) 1,520 (16) — —

Yes — interferon-free 129 (83) 27(17) 0.95 (0.62-1.47) 0.82 0.66 (0.42-1.05) 0.08

Yes - interferon-containing 1,162 (93) 87 (7) 0.42 (0.33-0.52) <0.01 0.58 (0.46-0.73) <0.01

Unknown 74 (68) 35(32) 1.54 (1.00-2.37) 0.05 1.18 (0.75-1.86) 0.48
Service type

Specialist liver clinic (ref) 5,129 (89) 633 (11) — —

GP/SHS/CHC 2,620 (80) 672 (20) 1.97 (1.35-2.88) <0.01 1.39 (0.95-2.03) 0.09

Drug and alcohol service 546 (80) 139 (20) 1.84 (1.14-2.96) 0.01 1.17 (0.72-1.90) 0.52

Prison 549 (81) 130 (19) 1.62 (0.92-2.87) 0.10 0.59 (0.34-1.05) 0.08

Other 322 (78) 91 (22) 2.44 (1.43-4.14) <0.01 1.28 (0.76-2.14) 0.36

Unknown 8 (67) 4(33) 3.82(0.76-19.17) 0.10 3.02 (0.58-15.64) 0.19
Location of health service

provision

Major city (ref) 5,934 (85) 1,011 (15) — —

Regional or remote 3,240 (83) 658 (17) 1.31 (0.93-1.83) 0.12 1.37 (1.00-1.88) 0.05
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TABLE 5. Continued

Unadjusted Adjusted
Did Not OR ORT
Attended SVR12 Aftend SVR12

Variable (n=9.174) (n=1,669) (95% Cl) P (95% ClI) P
Year of treatment initiation

2016 (ref) 4,867 (91) 474 (9) — —

2017 2,575 (83) 536 (17) 2.32 (2.02-2.67) <0.01 2.16 (1.87-2.49) <0.01

2018 1,348 (74) 483 (26) 3.94 (3.37-4.60) <0.01 3.63 (3.09-4.27) <0.01

2019 384 (69) 176 (31) 4.74 (3.80-5.90) <0.01 4.49 (3.57-5.64) <0.01

Note: Data are presented as n (%) unless otherwise specified.
*Determined by any method.
"n=10,843.

Abbreviations: CHC, community health center; GP, general practice; SHS, sexual health service.

settings or regimens. Although it is probable that a
large proportion of participants who were lost to fol-
low-up achieved SVR, it is likely that some ceased
or failed treatment, and virological failure remains
undetected. Many patients who are lost to follow-up
may eventually receive confirmation of cure testing,
although in many cases this may be opportunistic at
time of re-engagement with health services. With the
high effectiveness of DAAs, loss to follow-up is of lit-
tle concern in those who adhere to treatment. Further
work is needed to identify how resources can be
directed toward those who have ceased treatment and
likely remain viremic. Higher proportions of missing
SVR data among people with recent IDU is consis-
tent with findings from previous real-world studies. A
cohort from the Vancouver Infectious Disease Center,
consisting of people with a history of IDU (n = 291),
found those who injected in the past 6 months were
disproportionately represented in loss to follow—up.(35)
Loss to follow-up in people who inject drugs is of
particular concern, as it may mask early cessation of
treatment or poor adherence, leading to treatment fail-
ure and ongoing injecting behavior that may increase
likelihood of reinfection.® It may also lead to uncer-
tainty over which treatment to use when the person
represents with viremia, as reinfection and failure are
often indistinguishable in this context. Reasons for
increased loss to follow-up in this marginalized pop-
ulation are complex, reflecting the need for strategies
to overcome barriers such as access to services, stigma,
and lack of social and mental health support.(37’38)
There may also be a small proportion who present for
SVR testing but are unable to have blood taken due
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to difficult venous access.®” This may be overcome by
capillary fingerstick testing through dried blood spot
collection or point-of-care HCV-RNA technologies
such as GeneXpert. Point-of-care testing can provide
results within 1 hour®” and has demonstrated accept-
ability among people who inject drugs.(41’42) The
integration of point-of-care testing in which people
who inject drugs are already engaged, such as needle
exchange programs, may enhance confirmation of cure
and monitoring for reinfection.

The strongest predictor of loss to follow-up in
REACH-C was year of treatment initiation, increasing
over time. There are several factors likely contribut-
ing to this observation. First, although all participants
were followed for a minimum of 12 months follow-
ing treatment, those who initiated early were fol-
lowed for a longer period of time and therefore had
more opportunity to present for testing. Second, there
may be some apathy toward SVR testing that has
developed over time following observation of con-
sistently high cure. Third, and likely most impactful,
the characteristics of the population initiating treat-
ment evolved over time to encompass more vulnerable
groups, including those who are younger, indigenous,
and with recent IDU. The initial wave of treatment
initiations were largely older, stable patients engaged
in care who had been “warehoused” awaiting DAAs.
This group posed only a small risk to public health and
HCV elimination compared to younger people with
active IDU. The increasing representation of indi-
viduals with recent IDU in REACH-C is consistent
with findings from the Australian Needle and Syringe
Program Survey, which reported increasing uptake of



HEPATOLOGY COMMUNICATIONS, Vol. 6, No. 3, 2022

HCV treatment in the prior 12 months among peo-
ple who inject drugs (from 22% in 2016 to 44% in
2019).%? The high efficacy of DAA therapy among
those with recent IDU (93%) and increasing uptake
correlates with a more than halving of HCV preva-
lence (51% in 2015 to 20% in 2018) and early evi-
dence of declining national HCV incidence reported
in Australia between 2015 and 2018.** Despite
the progress made in this marginalized population,
we have demonstrated the challenge with maintain-
ing engagement in follow-up care. Implementation
of additional strategies, such as cultural competency
for clinicians working with Indigenous populations,
should be prospectively explored to counter loss to
tollow-up.

A major strength of REACH-C is the inclusion
of diverse clinical services across all Australian juris-
dictions and data collected on consecutive treatment
initiations, incorporating a large sample represen-
tative of the wider Australian-treated population.
Real-world observational cohorts have inherent lim-
itations, including challenges with obtaining com-
plete data. Routine documentation varied across
centers, and retrospective extraction of characteristics
for some participants (e.g., indigenous identification,
IDU, and OAT) was not possible. There was no
standardized follow-up after treatment completion,
with each center using their own strategies to main-
tain engagement in care. Although attempts were
made to locate HCV-RNA results collected through
services outside the REACH-C network, it is pos-
sible that some participants categorized as loss to
follow-up had subsequent testing at alternate clin-
ical services, the results of which were not obtained.
Furthermore, we did not systematically capture
treatment adherence or alcohol consumption, which
may confound factors associated with SVR. It should
also be noted that most general practice treatment
within REACH-C was initiated by high HCV case-
load general practitioners who likely differ in their
HCV knowledge to the average Australian general
practitioner.

In summary, treatment response was high in a
diverse population receiving care through a broad
range of services following universal access to DAA
therapy in Australia. Loss to follow-up presents a real-
world challenge that may compromise HCV elimi-
nation, with younger people who inject drugs more
likely to disengage from care following treatment.

YEEET AL.

Evaluation and implementation of innovative strat-
egies are required to retain people at risk of loss to
tollow-up in care.
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