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Abstract

Background

Uptake of HCV treatment in Canada is low despite its publicly funded health care system. We
explored HCV treatment uptake within the Canadian Co-infection Cohort (CCC) to see if some
treatment centres were more successful than others at starting co-infected patients on HCV
treatment.

Methods

We estimated the variation between centres in HCV treatment uptake using a Weibull time to
event model with adjustment for patient characteristics thought likely to influence treatment
uptake. We asked the principal investigator at each centre about access to hepatitis related
specialists and services and the importance of various criteria when determining whether patients
should be treated for HCV.

Results

Among 681 untreated patients in the CCC, 163 patients started HCV treatment over a period of
1827 years (9 per 100 patient years). Even with case mix adjustment, there was still appreciable
variation in treatment uptake between centres with mean hazard ratios of 0.42 and 3.6 for the
centres least and most likely to start the average co-infected patient on HCV treatment. The most
important criteria for principal investigators when determining eligibility for treatment were
fibrosis severity, current psychiatric co-morbidities, current alcohol intake, past HCV treatment
and a history of re-infection with HCV. However opinions were wide ranging: 8 of the 15

criteria elicited both the responses ‘less important’ and ‘very important’.
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Interpretation
The magnitude of centre effects and diverse opinions about the importance of treatment
eligibility criteria suggest provider related barriers to HCV treatment uptake are as important as

patient related barriers.
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Introduction

The burden of hepatitis C virus (HCV) on the Canadian health care system has steadily increased
since the 1990s, and is expected to further increase as patients age.' Patients co-infected with
HCYV and HIV have shown ‘alarming’ annual increases of 30 to 40% in liver-related and all-
cause HCV hospitalisations.' Curative treatment for HCV is available and cost effective for
patients both with and without HIV coinfection,”” greatly reducing progression to end-stage liver
disease, decompensation, transplantation, hospitalisation and death. For co-infected patients,
effective treatment for HCV also reduces HIV progression and non-liver related mortality.*
Current HCV treatment is complex, difficult to tolerate, and requires expert supervision.
Uptake of HCV treatment in Canada is low despite its publicly funded health care system and
‘unacceptably’ low among injection drug users, the risk group within which most new infections
arise.’ In a recent survey, 80% of Canadian physicians specialised in HCV said they were not
likely to treat active injection drug users.’ Injection drug users are often considered ineligible for
treatment because of poor adherence to care, psychiatric illness, or ongoing drug or alcohol
use. Even if eligible, patients may be reluctant to start treatment.'® Patients are less likely to be
offered and to accept HCV treatment if older, male, not Caucasian, infected with difficult to treat
genotypes, afflicted with psychiatric illness, or if using drugs or alcohol.''""* Many studies have

14;15

evaluated these patient related barriers to treatment, which are difficult to overcome.

11;16

Provider and institutional barriers are also important, and perhaps more amenable to

intervention. While an experienced provider is clearly important for the uptake of HCV

treatment,1 I-13

it is not clear what other provider and institutional barriers are involved.
Given that most co-infected patients are current or past injection drug users, this

subgroup represents a priority for HCV treatment if transmission risk is to be reduced and
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healthcare costs contained. This will require a better understanding of provider and institutional
barriers to treatment in a Canadian context. We investigated HCV treatment uptake within the
Canadian Co-infection Cohort (CCC) to see if some treatment centres were more successful than
others at starting patients on HCV treatment and explored factors that could be associated with

between centre differences.
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Methods

The CCC is a prospective cohort of adult patients infected with both HIV and HCV."” Patients
are enrolled at 16 centres across Canada, with centres in university hospitals and community
based clinics in both small and large urban areas. Cohort patients complete questionnaires and
provide a blood sample at follow up visits scheduled every six months.

We modelled time to HCV treatment uptake in cohort patients not receiving such treatment at
or prior to enrolment. We fitted a Weibull time to event model with a normally distributed
random intercept for each centre so we could estimate the variation between centres in treatment
uptake. In this model, we adjusted for patient characteristics thought likely to influence treatment
uptake and then ranked centres according to their success in starting patients on HCV treatment.
To allow for differences between centres in case mix, we adjusted for the following covariates:
age, gender, ethnicity, genotype; and at cohort entry, duration of HCV infection, use of
combination antiretroviral therapy, CD4 cell count, and self-reported homelessness, use of
injection drugs, and use of alcohol.""" In two subsequent analyses, additional covariates were
added to the model to allow for differences in treatment uptake between provinces (British
Colombia, Ontario and Alberta, Quebec and Nova Scotia) or between primary and tertiary care
centres. The model was fit in WinBUGS using uninformative prior distributions for each of the
model’s parameters: normal distributions with large variance for covariate effects;'® a wide
uniform distribution for the standard deviation of centre effects.'”

In a sensitivity analysis, we added prior information about centre effects. We modelled the
probability that patients received HCV treatment at or prior to enrolment using a log binomial
model that included the covariates listed above.’”*' With this model, we estimated the risk in

each centre that patients were treated at enrolment relative to the average risk across all centres.
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These risk ratios were then used to calculate a mean for the prior distribution for each centre
effect, rather than assuming a normal distribution with mean zero.

To explore possible reasons for differences in HCV treatment uptake between centres, we
invited the principal investigator at each centre to complete a web based survey
(www.surveymonkey.com). We asked questions about access to hepatitis related specialists and
services and the importance of various criteria when determining whether patients should be
treated for HCV. We calculated associations between the specialists and services available at

each centre and the median centre ranks from our model for HCV treatment uptake.
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Results

Among the 1119 patients in the cohort (as at 1 July 2012), 100 patients had spontaneously
cleared HCV when enrolled, 184 patients started HCV treatment prior to or at enrolment and 154
patients had no additional follow up beyond enrolment. Among the remaining 681 patients, 163
patients started HCV treatment over a period of 1827 patient years (9 patients per 100 years of
follow up). Those starting HCV treatment, either at enrolment or later, were more likely to be
male, infected with HCV genotype 2 or 3 and on antiretroviral therapy, and were less likely to be
of aboriginal ethnicity or to report either crack or cocaine use (Table 1). On average patients
starting HCV treatment had been infected with HCV for a shorter duration but had a higher
aspartate aminotransferase to platelet ratio index (APRI) score indicating more advanced
fibrosis.

In a Weibull model of treatment uptake beyond enrolment, patients of aboriginal
ethnicity, infected with HCV for longer or reporting crack or cocaine use were less likely to start
HCYV treatment, while those with easier to treat genotypes or higher CD4 cell counts at
enrolment were more likely to start HCV treatment (Table 2). Even with case mix adjustment,
there was still appreciable variation in treatment uptake between centres (estimated between
centre variance [6°] = 0.9, 95% credible interval [CI] 0.5 to 1.5, without informative centre
priors; o> =0.9,95% C1 0.5 to 1.5, with informative centre priors). This variation was not
reduced by adding additional covariates to the model to allow for any differences either between
provinces (6° = 0.9, 95% CI 0.4 to 1.6) or between primary and tertiary care centres (c> = 0.9,
95% CI 0.5 to 1.6).

There was considerable uncertainty about which centres were best at starting the average

patient on HCV treatment (Figure 1). Adding prior information about centre effects did not
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reduce the uncertainty in this analysis. However Centres 8 and 15 appeared particularly effective
at getting patients started on HCV treatment.

The principal investigator in each centre reported access to tests for HCV and HIV, HCV
genotyping and liver biopsy and to hepatologists and nephrologists in all or nearly all centres
(Table 3). Neither transient elastography (Fibroscan) nor addiction services were always
available but tended to be available in centres where patients were more likely to start HCV
treatment. The most important criteria for principal investigators when determining eligibility for
treatment were (Table 4): fibrosis severity (median score 5 [where 1 = less important, 5 = very
important]), current psychiatric co-morbidities (4), current alcohol intake (4), past HCV
treatment (4), a history of re-infection with HCV (4), HCV genotype (3.5) and current injection
drug use (3.5). However opinions were wide ranging and 8 of the 15 criteria elicited both the

responses ‘less important’ and ‘very important’.
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Interpretation

There is variation in the uptake of HCV treatment between our cohort centres that cannot be
explained by differences in the patients seen at each centre. The centre effects are considerable,
relative to the effects of patient characteristics, with mean hazard ratios of 0.42 and 3.6 for the
centres least and most likely to start the average co-infected patient on HCV treatment. These
between centre differences seem independent of the province or whether treatment takes place in
a primary care or tertiary hospital setting. These differences may be related to access to transient
elastography, a simple and safe method for liver disease staging, and to addiction services. It is
plausible that access to these services promotes treatment uptake given that fibrosis severity and
drug and alcohol abuse are seen as important criteria when determining eligibility for treatment.
But it is just as plausible that diverse opinions about patient eligibility for treatment are
responsible for between centre differences either through centre treatment policies or through
individual decision making.

A previous US study has shown that provider differences can be as important as patient
differences in explaining variability in HCV treatment uptake, with institutional differences far
less important.'" This suggests that the differences seen here between centres are more likely due
to individual decision making rather than access to specialists and services. At the time of our
study, regulations governing access to HCV treatment were more restrictive in some provinces
than others: in British Columbia, regulations required biopsy-proven fibrosis or abnormal hepatic
transaminases; in Alberta and Ontario, regulations required evidence of fibrosis; whereas in
Quebec and Nova Scotia, regulations required only the presence of chronic HCV. Hence in our
model, we grouped a centre in Alberta with centres in Ontario and a centre in Nova Scotia with

centres in Quebec. In theory, the trend away from federal health care administration could
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. . . . . . 22:23
increase disparity between provinces in access to health services.””

The restrictive policies in
some provinces have been cited as a barrier to HCV treatment by patients and providers.** While
we found no evidence of provincial effects in our data, our estimates were not precise enough to
rule out such effects.

While it is clear that there are differences between cohort centres in treatment uptake, there is
considerable uncertainly when ranking centres according to their success at starting patients on
treatment. Including prior information on treatment uptake prior to or at cohort enrolment did not
reduce this uncertainty. As a result, our estimates of associations between access to specialists
and services and centre rankings are approximate. In any case, access to transient elastography
and addiction services could simply be a characteristic of centres where patients are started on
treatment, rather than services that will encourage treatment uptake if provided. We did not
survey all clinicians working at each centre, and between centre differences could be due, at least
in part, to different levels of clinical experience and expertise at each centre. The survey itself
was relatively informal and it did not cover all aspects of clinical decision making; therefore its
results are exploratory and should be interpreted with caution. Treatment success is ultimately
measured by the rate at which patients achieve a sustained viral response after treatment, and not
by the rate at which patients start treatment. Nevertheless, a necessary first step to improving
treatment success in co-infected patients is to convince patients and providers to attempt
treatment.

Effective treatment is now available for HCV and will become even more so when
combined with new direct acting antivirals. Increased treatment uptake by co-infected patients is
essential to reduce the transmission of HCV and contain future health care costs.”” Programs

designed to increase HCV treatment uptake in injection drug users are being introduced in
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Canada,”® when it is not clear how best to improve the unacceptably low uptake in this key
patient population.” Patient related barriers to treatment uptake are important but difficult to

overcome. Our study suggests provider barriers are as important — the magnitude of centre

©CoO~NOUTA,WNPE

effects in our study are surprising, as are the diverse opinions held by our principal investigators
13 about the importance of eligibility criteria for treatment. All but two of our principal

15 investigators have had more than 10 years experience in clinical practice. Training and

18 continuing medical education programmes have been recommended to widen the pool of

20 clinicians comfortable treating HCV,?’ but even specialists can be reluctant to treat injection drug
users.” Qualitative research is needed to explore whether certain patients would receive HCV

25 treatment in some centres but not in others and if so, why that is. Our results also suggest that

27 there is an urgent need for updated HCV treatment and management guidelines for co-infected
patients and these guidelines need to be disseminated to and adopted by both primary care givers

32 and specialists.
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Figure 1. Ranking of treatment centres according to their success at initiating HIV-HCV Co-

infected patients on HCV therapy.

©CoO~NOUTA,WNPE

Bars represent the 95% confidence interval for the rank of each cohort centre after having

13 adjusted for patient case mix. Rank 1 = centre most successful at getting patients started on HCV
15 therapy and Rank 16 = the centre least successful at starting patients on therapy. Letters indicate
18 the provinces in which centres are located grouped according to similar regulations for HCV

20 treatment access during the study period (Q= Quebec and Nova Scotia; B= British Columbia; O=

22 Ontario and Alberta).
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Table 1. Characteristics of patients (n=1119) when enrolling in the Canadian Coinfection Cohort — median or proportion.

Characteristics at cohort enrolment Spontaneous HCV treatment at or No follow up No HCV treatment =~ HCV treatment

clearance of HCV before enrolment beyond enrolment  during follow up during follow up

(n=100) (n=184) (n=154) (n=518) (n=163)

Age (years) 45 46 45 44 44

Male 0.58 0.78 0.77 0.70 0.82
Aboriginal ethnicity 0.23 0.12 0.17 0.17 0.07
Genotype 1 0.14 0.61 0.57 0.62 0.62
Genotype 2, 3 0.09 0.28 0.21 0.15 0.25
Genotype unknown 0.77 0.08 0.21 0.21 0.10
Hepatitis B 0.06 0.05 0.09 0.07 0.03
On ART 0.81 0.90 0.79 0.78 0.80
CD4 cell count (cells/ul) 370 420 400 360 400
Duration of HCV infection (years) 19 17 19 19 16

APRI 0.33 0.68 0.67 0.61 0.94
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End stage liver disease

Using crack or cocaine
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10 Psychiatric problems
12 Homeless

14 Currently drinking

0.04

0.72

0.58

0.15

0.45

0.20

0.60

0.49

0.04

0.47

0.08

0.82

0.54

0.19

0.59

0.08

0.75

0.48

0.14

0.51

0.09

0.57

0.49

0.11

0.51
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Table 2. Weibull model for the uptake of hepatitis C (HCV) treatment after enrolment in the

Canadian Coinfection Cohort (n=669 ).

Covariate at enrolment Hazard ratio (95% credible interval)
Uninformative priors * Informative centre priors >

Age (per 10 years) 0.93 (0.75to 1.1) 0.93 (0.75to 1.1)

Female 0.61 (0.38t0 0.93) 0.59 (0.37t0 0.91)

Aboriginal ethnicity 0.57 (0.29to0 1.1) 0.56 (0.28to 1.0)

HCV genotype 2, 3 1.8 (1.2t02.6) 1.8 (1.2t02.6)

Not on antiretroviral 0.82 (0.54t01.2) 0.83 (0.54t01.2)
therapy

CD4 cell count (per 100 1.1 (1.0to 1.1) 1.1 (1.0to1.1)
cells/ul)

Duration of HCV infection 0.84 (0.71 to 0.99) 0.83 (0.71 to0 0.99)

(per 10 years)

Using crack or cocaine 0.63 (0.44 to0 0.90) 0.61 (0.43t0 0.86)
Psychiatric problems 1.2 (0.86to 1.6) 1.2 (0.86 10 1.6)
Homeless 0.91 (0.54t01.5) 0.93 (0.53t0 1.6)
Currently drinking 0.90 (0.65to01.2) 0.89 (0.65to01.2)

" Of the 681 patients followed beyond enrolment, 12 were omitted from this analysis
because their CD4 cell count or the duration of their HCV infection were not
known at enrolment.

% Estimated centre variance 0.87, 95% credible interval 0.49 to 1.5.

3 Estimated centre variance 0.90, 95% credible interval 0.49 to 1.5.
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Table 3. Survey of centre principal investigators (n=16): access to specialists and services.

Access to specialist or service Proportion Correlation with

©CoO~NOUTA,WNPE

10 median centre rank '
12 Qualitative HCV PCR 0.94 1.00
HCV viral load measurement 1.00 NA
15 HCV genotyping 1.00 NA

17 Transient elastography (Fibroscan) 0.69 0.56
19 Liver biopsy 1.00 NA

21 Hepatologist 1.00 NA

22 Nephrologist 0.94 0.60
24 Psychiatrist or psychologist 0.89 0.07
26 Social worker 0.88 0.29
28 Clinical pharmacist 0.81 -0.13
Dedicated HCV nurse 0.69 0.02
31 Industry sponsored nurse or social worker 0.36 0.04
33 Dedicated HCV social worker 0.25 -0.15
35 Out-reach team for patients with HCV 0.38 -0.20
37 Addiction services 0.69 0.44

Methadone or suboxone programme 0.75 0.19

40 ' Rank biserial correlation with the median rank success of each centre in starting
42 patients on HCV treatment, such that a positive correlation implies patients are more

44 likely to start treatment. NA: not applicable — a correlation cannot be calculated.
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Table 4. Survey of centre principal investigators (n=16): importance of criteria when

determining eligibility for hepatitis C (HCV) treatment.

Eligibility criteria for HCV treatment Median Range
(1 = less important, 5 = very important)

Age 1.0 1.0 to 3.0
Gender 1.0 1.0to 3.0
HCV genotype 3.5 1.0t0 5.0
Severity of fibrosis 5.0 3.0t0 5.0
Past psychiatric co-morbidities 3.0 1.0t0 5.0
Current psychiatric co-morbidities 4.0 1.0t0 5.0
Current incarceration 3.0 1.0to 5.0
Past incarceration 1.0 1.0to 3.0
Past injection drug use 1.0 1.0t0 3.0
Current injection drug use 3.5 1.0t0 5.0
Past alcohol intake 1.0 1.0to 4.0
Current alcohol intake 4.0 3.0t0 5.0
Past HCV treatment 4.0 1.0t0 5.0
History of re-infection with HCV 4.0 1.0to 5.0
Potential for re-infection with HCV 3.0 1.0to 5.0
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best at getting patients started on HCV treatment

Rank: 1

16

15

14

13

12

11

10

15 7

13 Q

0] 11 —
10 - Q

6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 5 6 7 8 9

Centre Centre

Province: Q = Quebec and Nova Scotia, B = British Colombia, O = Ontario and Alberta
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