Is HCV elimination among HIV-infected people who inject drugs
possible through HCV treatment targeting HIV/HCV coinfection? A
modeling analysis for Andalusia, Spain
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Introduction

• Scale-up of HCV treatment for HIV/HCV coinfected individuals is occurring in
Spain, the majority with a history of injecting drug use (IDU).1
• It is unclear if this scale-up will achieve the WHO elimination target (90% reduction
in incidence by 2030) among HIV-infected people who inject drugs (HIV+ PWID). 2
• PWID are the main group at risk for HCV infection in Spain, and the main group at
risk for HIV/HCV coinfection. 3
• As such, the elimination of HCV among PLWH in Spain requires a focus on
elimination of HCV transmission among PWID.
• To our knowledge no published study has explored how to achieve elimination
within HIV-infected PWID, and the impact of treatment scale-up to coinfected PWID
on the broader HCV epidemic among PWID.

AIM
To assess the population impact of HCV treatment scale-up to HIV+ individuals,
and its implications for elimination among HIV+ PWID in Andalusia, Spain, using
dynamic modeling.

Methods

A deterministic epidemic coinfection model was developed to simulate the transmission
of HIV and HCV due to injecting (HIV and HCV) and sexual risk (only HIV) among
PWID, parameterized to data on HCV treatment among HIV-infected individuals in
Andalusia [HERACULES cohort1].
Model structure: Model schematics are in Figure 1. The model incorporates:
• Infection with HIV (uninfected, HIV-infected undiagnosed, HIV-infected diagnosed),
HCV (uninfected, HCV chronically infected, HCV chronically infected treatment
failure), and HIV/HCV coinfection (stratified by the above stages). The model is
additionally stratified by history of injection drug use (denoted by subscript j) with
recently initiated PWID (<10 years ago, j=1), non-recently initiated PWID (>10 years
ago, j=2) and ex-PWID (j=3). We assume HCV transmission only occurs among
PWID, and not ex-PWID.
Model calibration to epidemiological data:
• 45% [range 40-50%] and 60% [range 55-65%] chronic HCV prevalence among PWID
who initiated injecting <10 years ago and >10 years ago, respectively, 20103.
• 20% [range10-30%] and 40% [range 30-50%] HIV prevalence among PWID who
initiated injecting <10 years ago and >10 years ago, respectively, in 20103.
• 54% chronic HCV prevalence among HIV+ ever PWID (PWID+ex-PWID) in 20154.
• 2,669 [range 2402-2936] HIV+/HCV+ diagnosed ever PWID in 2015. [HERACULES
cohort1]
• Proportion of HIV+/HCV+ diagnosed individuals who are current PWID in 2015: 14%
(range 10-18%). [HERACULES cohort1]
We used Bayesian methods for model parameterization and calibration to generate
multiple model fits. We sample most parameters from underlying distributions 500 times,
calibrating to the epidemiological data using least squares methods, and selecting fits
which lay within the range of the HCV and HIV prevalence among PWID data. This
resulted in 100 selected model fits.
We implemented an increase in HCV treatment rates to 33%/year among diagnosed
coinfected individuals from 2015 onwards (consistent with observations in the
HERACULES cohort). We also implemented a halving in the entry rate of new injectors
in 2010, consistent with data on entry to opiate substitution therapy in Andalusia.

We model the impact on HCV incidence and chronic prevalence
until 2030 with the following scenarios:
1. Status quo: Continuing current treatment rates (33%/year among
diagnosed coinfected individuals from 2015)
2. Coinfected PWID scale-up from 2018: 100% screening and
treatment of coinfected PWID
3. All PWID scale-up from 2018: As in (2) plus HCV treatment of
HIV-negative PWID of 10%/yr
4. No scale-up from 2015 (counterfactual)
Figure 1. (A) Model Schematic showing HIV and HCV stages (B) Stratification
by history of IDU
(B)

Results
Epidemic prior to DAA scale-up in 2015
• Prior to DAA scale-up in 2015, we project HCV chronic prevalence was increasing
among PWID in Andalusia due to fewer new PWID, leading to an aging cohort.
• We estimated that in 2015, a mean of 29% (95% Confidence Interval[95%CI]
23-34%) of HCV infected PWID and 33% (95%CI 22-43%) of ex-PWID in
Andalusia were HIV/HCV coinfected.
Modeled impact of observed DAA scale-up since 2015
• Observed scale-up of DAAs to HIV-diagnosed individuals since 2015 reduced the
number of diagnosed coinfected individuals with history of IDU (mean 2948 in
2015 to 1576 in 2017), and reduced chronic prevalence/incidence among PWID
(Fig 2, black line)
Modeled future impact of DAA treatment scenarios among HIV/HCV coinfected
individuals
• Continuing current DAA treatment rates among HIV-diagnosed individuals could
dramatically reduce the number of prevalent diagnosed coinfected individuals with
a history of IDU (mean 75% relative reduction from 2015-2030).
• However, this would only reduce HCV chronic prevalence by a mean relative 21%
and 9% from 2015 among HIV+ PWID and all PWID, respectively, by 2030. This
moderate reduction is likely due to transmission from PWID with HCV
monoinfection and undiagnosed coinfection (Fig 2, black line).
• If all coinfected PWID were diagnosed and treated annually from 2018, this could
lead to a mean 74% relative reduction from 2015 in chronic prevalence among
HIV+ PWID by 2030. However, this would only halve HCV incidence by 2030
among HIV+ and all PWID (Fig 2, blue line).
• If treatment were scaled-up between HIV+ and HIV- negative PWID, greater
impact could be achieved (Fig 2, green line)
Figure 2. Mean model projections for HCV chronic prevalence and incidence
among people who inject drugs (A,C) and HIV+ people who inject drugs (B,D) in
Andalusia, Spain with various treatment scenarios and 90% SVR.

Conclusions

Conclusions
• Recent scale-up of HCV treatment to HIV/HCV coinfected individuals in Spain since
2015 may have had an impact on reducing HCV incidence and chronic prevalence
among the broader PWID population in Andalusia.
• Further scale-up to diagnose and treat all HIV+ PWID each year could halve HCV
incidence among PWID by 2030, but will likely not achieve the WHO elimination goal of
90% reduction in HCV incidence by 2030.
• Elimination efforts should focus on HCV diagnosis and treatment among both
coinfected and monoinfected PWID.
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