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Summary

Background Measuring the incidence of HIV and hepatitis C virus (HCV) infection among people who inject drugs
(PWID) is key to track progress towards elimination. We aimed to summarise global data on HIV and primary HCV
incidence among PWID and associations with age and sex or gender.

Methods In this systematic review and meta-analysis, we updated an existing database of HIV and HCV incidence
studies among PWID by searching MEDLINE, Embase, and PsycINFO, capturing studies published between Jan 1, 2000,
and Dec 12, 2022, with no language or study design restrictions. We contacted authors of identified studies for
unpublished or updated data. We included studies that estimated incidence by longitudinally re-testing people at risk
of infection or by using assays for recent infection. We pooled incidence and relative risk (RR; young [generally defined
as =25 years] vs older PWID; women vs men) estimates using random-effects meta-analysis and assessed risk of bias
with a modified Newcastle-Ottawa scale. This study is registered with PROSPERO, CRD42020220884.

Findings Our updated search identified 9493 publications, of which 211 were eligible for full-text review. An
additional 377 full-text records from our existing database and five records identified through cross-referencing
were assessed. Including 28 unpublished records, 125 records met the inclusion criteria. We identified 64 estimates
of HIV incidence (30 from high-income countries [HICs] and 34 from low-income or middle-income countries
[LMICs]) and 66 estimates of HCV incidence (52 from HICs and 14 from LMICs). 41 (64%) of 64 HIV and 42 (64%)
of 66 HCV estimates were from single cities rather than being multi-city or nationwide. Estimates were measured
over 1987-2021 for HIV and 1992-2021 for HCV. Pooled HIV incidence was 1-7 per 100 person-years (95% CI
1-3-2-3; 2=98 - 4%) and pooled HCV incidence was 12-1 per 100 person-years (10-0-14-6; 2=97 - 2%). Young PWID
had a greater risk of HIV (RR 1-5, 95% CI 1-2-1-8; I2=66-9%) and HCV (1-5, 1-3-1-8; I2=70-6%) acquisition than
older PWID. Women had a greater risk of HIV (RR 1-4, 95% CI 1-1-1-6; 2=55-3%) and HCV (1-2, 1-1-1-3;
I2=43-3%) acquisition than men. For both HIV and HCV, the median risk-of-bias score was 6 (IQR 6-7), indicating
moderate risk.

Interpretation Although sparse, available HIV and HCV incidence estimates offer insights into global levels of HIV
and HCV transmission among PWID. Intensified efforts are needed to keep track of the HIV and HCV epidemics
among PWID and to expand access to age-appropriate and gender-appropriate prevention services that serve young
PWID and women who inject drugs.
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Introduction

Globally, around 18% of people who inject drugs (PWID)
are living with HIV and more than 50% have been
infected with hepatitis C virus (HCV).! Given that
effective interventions are available, UNAIDS and WHO
have recommended policies and targets for ending the
HIV/AIDS epidemic and eliminating HCV as a public
health threat by 2030.>*

Monitoring HIV and HCV incidence is key to
understanding the scale of these epidemics, tracking
progress towards achieving the 2030 UNAIDS and
WHO targets, and evaluating the effect of
interventions.*> Over the past two decades, the
incidence rates of HIV and HCV have declined among
PWID in some high-income countries (HICs)*" due to
the scale up of harm reduction interventions and, more
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Research in context

Evidence before this study

We did a global systematic review and meta-analysis of studies
presenting data on HIV or primary hepatitis C virus (HCV)
incidence among people who inject drugs (PWID) published
between Jan 1, 2000, and Dec 12, 2022. We searched MEDLINE,
Embase, and PsycINFO, without language restrictions, using
terms related to HIV infection, HCV infection, injecting drug
use, and study designs that could be used to evaluate HIV or
HCV incidence (eg, cohort studies and longitudinal studies).
We also contacted authors of identified studies to request
unpublished or updated data. We included studies that
estimated incidence by longitudinally re-testing people at risk
of infection or by using assays for recent infection. No previous
study has synthesised global incidence data for either of these
two outcomes among PWID. One systematic review gathered
data on HCV incidence among PWID in Europe from studies
published between 2000 and 2012. This review found data
from eight countries, where the incidence of HCV was high and
variable, ranging from 2.7 per 100 person-years in one UK study
to 66 per 100 person-years in an Irish study, with a median of
13 per 100 person-years; no meta-analysis was done.

One systematic review and meta-analysis also synthesised data
on the association between sex and HCV incidence among
PWID and found that the incidence rate ratio for risk of
infection in women who inject drugs compared with men who
inject drugs was 1-36 (95% Cl 1-13-1-64).

Added value of this study

We identified 64 estimates for HIV incidence and 66 for HCV
incidence. Estimates ranged from 0-1 per 100 person-years to
31-8 per 100 person-years for HIV (pooled estimate

1.7 per 100 person-years, 95% Cl 1.3-2-3) and from

0-2 per 100 person-years to 72-5 per 100 person-years for HCV
(pooled estimate 12-1 per 100 person-years, 10-0-14-6). There

recently, treatment. Meanwhile, persistently high levels
or outbreaks of HIV and HCV among PWID have been
reported in other HICs and low-income or middle-
income countries (LMICs)."™ A better understanding
of these shifting epidemiological patterns and the
availability of data globally are needed to orient
surveillance and programming efforts. However, no
global study has summarised HIV and HCV incidence
among PWID, except for a modelling study that
estimated HCV incidence to be 8-6 per 100 person-years
(95% credible interval 5-4-14-4) in 2015.”

Equally important to informing prevention strategies
is a better understanding of age and sex or gender
differences in the risks of HIV and HCV acquisition
among PWID. However, no study has synthesised data
on the relationship between age and incident HIV or
HCV infection, despite several studies”? finding higher
risk behaviours among younger versus older PWID.
These higher risks are attributed to lower engagement

was considerable heterogeneity across geographical regions
and study and participant characteristics, and there were
substantial data gaps. Estimates were found for 31 countries
overall, which were mostly high-income and middle-income
countries for HIV and high-income countries for HCV. Estimates
were available from 27 (14%) of 195 countries for HIV and from
24 (12%) countries for HCV, with 20 (10%) countries having
estimates for both HIV and HCV. Approximately two-thirds of
estimates were limited to small geographies (eg, a single city).
Based on a subset of studies with HIV and HCV incidence data,
the incidence of HCV was around 17-times higher than the
incidence of HIV. Young PWID (generally defined as <25 years)
had a greater risk of HIV and HCV acquisition than older PWID,
and women who inject drugs had a greater risk of HIV and HCV
acquisition than men who inject drugs.

Implications of all the available evidence

Our study highlights the sparse empirical data on HIV and HCV
incidence available among PWID, particularly in low-income and
middle-income countries. Given that HIV and HCV incidence
rates are considered key for monitoring the trajectory of these
epidemics, evaluating programmatic effect, and tracking
progress towards elimination, our findings suggest that
intensified efforts are needed to keep track of these outcomes
among PWID. Efforts could include the use of indirect methods
for estimating HIV and HCV incidence and alternative indicators,
such as changes in HCV viraemic prevalence. In most settings,
arange of data and indicators might have to be triangulated to
adequately monitor the HIV and HCV epidemics among PWID.
Given that young PWID and women who inject drugs have a
higher risk of both HIV and HCV acquisition, age-appropriate
and gender-appropriate prevention measures are urgently
needed to reach and engage these higher risk subgroups.

in harm-reduction programmes,”** a reliance on
others to inject,*®” and greater exposure to structural
determinants of harm (eg, homelessness or
incarceration).”**

Studies have also highlighted differences in injection
and sexual practices that potentially place women who
inject drugs at higher HIV or HCV risk than men who
inject drugs.®* Women face greater stigma and
criminalisation linked to sex work and gender-role
stereotypes (eg, primary caregiver), which can reduce
their ability to adopt safer practices.” Three systematic
reviews”™ have explored the relationship between
gender and prevalent HIV or HCV infection among
PWID, and found either similar prevalence®* or slightly
higher prevalence in women than in men.* Only one
review has evaluated the association of sex with incident
HCV infection, finding a 1-36-times greater average risk
in women than in men.* No similar study has been done
for HIV incidence.
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We aimed to summarise global HIV and HCV
incidence among PWID, to characterise geographical
and temporal differences in pooled HIV and HCV
incidence, and to estimate the associations between age
and sex or gender and the risks of HIV and HCV
acquisition.

Methods

Search strategy and selection criteria

This systematic review and meta-analysis is reported in
accordance with PRISMA guidelines.”* We updated an
existing database produced for two previous systematic
reviews,”® which included studies published in any
language reporting HIV incidence, HCV incidence, or
both, among PWID published between Jan 1, 2000, and
Sept 14, 2020. Using the same search strategy, AA and
DS did a systematic literature search of MEDLINE,
Embase, and PsycINFO for studies, including conference
abstracts, published between Sept 14, 2020, and
Dec 12, 2022. They searched these databases without
language restrictions using terms related to HIV
infection, HCV infection, injecting drug use, and study
designs that could be used to evaluate HIV or HCV
incidence (appendix pp 7-8). They also searched the
reference lists of review articles published during the
same period.

Eligible studies reported summary estimates of HIV or
HCV incidence among people with a history of ever
injecting drugs, measured either through repeat testing
of people at risk or using assays of recent infection
(eg, markers of antibody avidity or detection of HCV
RNA positivity among anti-HCV antibody-negative
participants).®* Only primary HCV infection was
considered. We excluded studies that estimated HIV or
HCV incidence among PWID who were incarcerated.

In our two previous systematic reviews,”* we contacted
authors of published studies that reported HIV or HCV
incidence estimates among PWID but did not report on
the association with incarceration or housing (focus of
those studies), and studies in which HIV or HCV
incidence among PWID was measured, but not yet
published (166 authors). We re-contacted authors who
responded to previous requests (29 authors) to ask for
up-to-date HIV or HCV incidence estimates and, if not
published, the associations between HIV or HCV
acquisition risks with age and sex or gender. We also
contacted two additional authors because we needed
further information” or because the study was
unpublished at the time of writing (Wisse E, Medécins
du Monde France, McNaughton A, University of Bristol,
personal communication—now published®). We use the
term “unpublished” for estimates that were calculated
for this study. However, most unpublished estimates
were based on data from published studies, for which we
cite the most recently published article.

We created an Endnote library to catalogue search
results. The titles and abstracts of each record were first

screened by one author (AA or DS), with 10% being
checked by another (AA, DS, AT, JS, or ZW). If
inconsistences arose between two authors, all their
records were double-screened, with disagreements
resolved by discussion. Full-text review of records
deemed potentially eligible was completed in duplicate
(AA, DS, HF, ZW, and JGW). We used Google Translate
to read non-English language papers.

Contrary to the protocol, we included incidence data
from the intervention arm of trials when data were
unavailable for the control arm or when both arms
received some form of intervention (appendix pp 18-19);
this decision was implemented at the data extraction
stage. No other protocol deviations occurred. The study
protocol can be found online.

Data analysis

Eligible records were extracted into Microsoft Excel
(version 16.7) by AA and double-checked by CA, HF,
AGL, ALM, DS, AT, and ZW. We extracted HIV and
HCV incidence rates; the associations between HIV and
HCYV acquisition risks and age and sex or gender; and
incidence data disaggregated by age and sex or gender,
where available. For some studies, particularly long-
term studies and those for which several publications
were available, several estimates of HIV and HCV
incidence measured over different time periods were
available. In these cases, we extracted the most recent
HIV or HCV incidence estimate and, if available, the
least recent without temporal overlap to explore
temporal trends. Few studies had multiple non-
overlapping incidence estimates, and, therefore, we
extracted, at most, two estimates per study. Less recent
HIV and HCV incidence estimates that overlapped
temporally with estimates that were extracted were
marked as duplicates.

For each record, we extracted the number of incident
cases, the total person-years atrisk, incidence, and
95% Cls. Where available, we also extracted the incidence
rate ratio (IRR), hazard ratio, or risk ratio (collectively
referred to as the relative risk [RR]) comparing HIV and
HCV acquisition risks among young and older PWID
and among women and men who inject drugs. We only
extracted unadjusted RR estimates, as our aim was to
synthesise the total effects of age and sex or gender on
HIV and HCV acquisition risks. Extraction of adjusted
RRs was deemed unnecessary, as the individual-level
factors included in adjusted estimates are likely to reflect
mediators of these associations rather than confounders.
Because studies used different age groupings, we defined
young as the most frequently reported threshold
(=25 years) and allowed for variations in this definition
across studies. We included sex or gender, as reported,
when comparing women and men; other gender
identities were not extracted as they were rarely reported.
We also extracted several study (eg, design, sampling
strategy, and recruitment sources) and participant
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For the World Bank income
classification see https://
datahelpdesk.worldbank.org/
knowledgebase/articles/906519-
world-bank-country-and-
lending-groups

characteristics (eg, mean or median age and whether
=280% had injected within the past year [denoted as
having injected recently]); all characteristics are listed in
the appendix (p 9). For studies that reported both mean
and median, we prioritised using the median as it is a
better measure for summarising non-normally
distributed data.

Records with duplicate data were excluded from the
analysis. We assessed the risk of bias for each record
using a modified Newcastle-Ottawa Scale,* which
allocates up to 9 points on criteria related to the selection
of participants and assessment of the outcome (appendix
p 10). We penalised all interventional studies in the risk-
of-bias assessment on the sample representativeness
criterion (ie, we did not allocate these studies a point for
this criterion). Risk of bias was assessed by AA and
reviewed by HF, AGL, ALM, DS, AT, and ZW. We
classified risk of bias as high if a study scored 3 or less,
moderate if they scored between 4 and 6, and low if they
scored 7 or more.

We wused random-effects meta-analysis (inverse-
variance method) to estimate pooled HIV and HCV
incidence rates (primary outcome) on the basis of the
number of incident cases and duration at risk. Between-
study variance was estimated by wuse of the
DerSimonian-Laird method and 95% CIs were
estimated by use of the formula by Rothman and
Greenland.” For HIV or HCV incidence measured by
use of assays for recent infection, total duration at risk
was imputed from the number of incident cases and
incidence rate. A fixed value (0-5) was applied to all cells
of studies with no infection cases. Rates were log-
transformed in analyses and back-transformed for
reporting. We explored heterogeneity in HIV or HCV
incidence through a-priori-defined subgroup analyses,
including of study characteristics (eg, sampling strategy
and recruitment venues) and participant characteristics
(eg, whether =80% injected recently and mean or
median age). Variables used in the subgroup analyses
were defined in the protocol (appendix pp 5-6) and are
outlined in the appendix (p 11). Heterogeneity was
quantified by use of the I2 statistic and differences
between groups tested by use of the Q test. We similarly
synthesised the IRR of HCV to HIV incidence when
both were available through the same study and
explored heterogeneity in the pooled estimate by WHO
region.

To investigate geographical and temporal differences in
pooled HIV and HCV incidence, we did univariable and
multivariable random-effects meta-regression (linear
mixed-effects) analyses using the inverse-variance
method and log-transformed incidence rates. Models
assume that the random-error and random-effect terms
are normally distributed and that the relationship
between the continuous moderators and the outcome is
linear.” Model assumptions were inspected by use of
normal Q-Q plots, the Kolmogorov—Smirnov test, and

residuals-versus-fitted plots. Geographical differences
were explored by use of the World Bank income
classification because data were sparse for some WHO
regions. Temporal differences were explored by use of the
midpoint of each study period as the time variable.
Because only the most recent estimate per study was used
in this analysis, we estimated temporal differences by
comparing data between studies. We adjusted our meta-
regression models for recruitment sources, study
duration, and whether at least 80% of participants had
injected recently. The multivariable model was fitted by
use of a theory-led approach and the number of variables
was minimised to avoid over-fitting and multi-collinearity.
Variables were selected a priori on the basis of their
potential to confound the relationship between
geographical or temporal differences and HIV and HCV
incidence. Results are presented as unadjusted or
adjusted IRRs with 95% ClIs.

We used random-effects meta-analysis to pool RRs
and their corresponding 95% Cls comparing HIV or
HCV acquisition risk among young versus older PWID
and among women versus men who inject drugs.
Similar meta-analytical methods were used to quantify
between-study variance and to conduct subgroup
analyses by several study characteristics, including
WHO region, World Bank income classification, and
publication status (appendix p 11). Where available, we
also  synthesised age-disaggregated and  sex-
disaggregated or gender-disaggregated absolute HIV
and HCV incidence rates.

We did two sensitivity analyses to assess the robustness
of the pooled HIV and HCV incidence estimates,
excluding (1) studies that used assays for recent infection,
for which we imputed the duration of follow-up,
potentially leading to differences in the estimated
95% Cls relative to those reported in the original study
and (2) intervention studies. Because there is some
evidence that Poisson-normal models via generalised
linear mixed-effects models could perform better than
the conventional inverse-variance method in meta-
analyses involving sparse data,® we did an additional
sensitivity analysis to explore the robustness of our
results to the use of different methods.

We also did several sensitivity analyses for our meta-
regression models. First, because use of the study period
midpoint as the time variable can bias measures of
temporal change in incidence when estimates are based
on long follow-up periods, we excluded those estimates
with follow-up exceeding 10 years. Second, we included
non-recent incidence estimates derived from the same
study, when available, and accounted for their nested
structure using a multi-level meta-regression model.”
This analysis estimated temporal differences in pooled
HIV and HCV incidence rates by comparing data
between and within studies. Finally, three additional
sensitivity analyses were done to assess the robustness of
results to the assumptions of the meta-regression
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models. These comprised log-transforming continuous
moderators for which we observed potential departures
from the linearity assumption; excluding estimates that
appeared to be outliers and demonstrated potential
departures from the normality assumptions; and using
Poisson-normal models rather than the conventional
inverse-variance method to synthesise estimates for the

same reason as before (ie, potentially better suitability for
sparse data).”®

Publication bias in measures of RR was explored by
use of funnel plots and Egger’s test. The effects of
publication bias on measures of incidence rates and
approaches to explore them are not well established, so
we did not do such analyses. We did all analyses in R

377 potentially eligible records identified 9493 potentially eligible records identified
through previous database search through new database search
(Jan 1, 2000-Sept 14, 2020) (Sept 14, 2020-Dec 12, 2022)
2939 via MEDLINE
6320 via Embase
234 via PsycINFO

A 4

—b| 2224 duplicates removed

eligibility

7269 screened for title and abstract

—b| 7058 excluded

»
g

A 4

eligibility

588 full-text studies identified through
database searches and assessed for

5 records identified through search of reference lists of included
studies or recommended by experts

28 of 31 authors contacted provided updated or unpublished data I—P

A 4

496 records excluded
158 did not report HCV or HIV incidence
52 did not report HCV or HIV incidence exclusively in
people who inject drugs
14 reported HCV or HIV incidence estimated using
indirect methods
111 estimated only HCV reinfection or primary HCV and
HCV reinfection combined
1 estimated HCV incidence among people who inject
drugs in prison
129 presented duplicate data*
31 were duplicate records*

125 eligible records (97 published and
28 unpublished)

v

v ¢

temporal trends
69 records on HCV incidence (52 published and
17 unpublished)
65 unique records
4 additional records only included to assess
temporal trends

69 records on HIV incidence (54 published and 28 records on the RR of HIV infection by age 30 records on the RR of HIV infection by sex or
15 unpublished) (12 published and 16 unpublished) gender (18 published and 12 unpublished)
64 unique records 33 records on the RR of HCV infection by age 35 records on the RR of HCV infection by sex or

5 additional records only included to assess (16 published and 17 unpublished) gender (23 published and 12 unpublished)

Figure 1: Study selection

HCV=hepatitis C virus. RR=relative risk. *Duplicate data refer to different publications that present data from the same study; duplicate records refer to the same

publication.
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Number  Pooled (%) pvalue* Number  Pooled (%) pvalue*
of incidence of incidence
estimates (95% Cl) estimates (95% Cl)
HIV (Continued from previous column)
Overall 64 17(1:3-23) 98.4 . Mean duration of - - . <0-0001
WHO region - - ~  <0-0001 follow-up per person,
years
European 9 403-45) 988 <1:0 17 46(24-90) 988
s ke Somas 5w
Eastern 4 41(12-140)  90-6 . >1-4and <25 14 0(0-4-2-4) 983
Mediterranean >2:5 14 07 (0-4-1-2) 98.0
South-East Asia 10 3:6 (2:1-6-3) 981 Not available 1 34(22-50) NA
African 1 2.6 (1-8-3-7) NA NA% 5 4-1(1.7-10-0) 976
Mixed regions 1 05 (0-3-1-1) NA Risk of bias score : h : 092
World Bank income - - . <0-0001 Low 28 17(1:0-27) 983
classification Moderate orhigh 36 1.7 (1-1-2-6) 985
High-income 30 09 (0-6-13) 93.9 . 280% of participants - - - 0-071
Low-income and 34 32(2:2-4-6) 985 injected within the
middle-incomet pastyear
Study start year . . - os Yes 46 16(1-25) 985
2010 or later 29 20(1330) 986 No 8 09(04-23) 965
Before 2010 35 16(10-24) 977 Notavailable 10 28(17-44) 975
Study design . . . 024 N:::S'an or mean age, - - - 0-036
Prospective cohort 42 1.4 (0-9-2-2) 980 y 2280 3 0(0:8-50) 989
f::srstpectlve 6 2.0(12-3-3) 982 >28-0and <31.7 9 5(2:1-9-8) 990
Randomisedtrial 7 23(05-107) 989 >317and<351 11 15(06-37) 990
Linked repeated 4 0.9 (0-2-3-8) 985 >351 11 5(0-7-3-1) 87-0
cross-sectional Not available 20 1(0:7-17) 961
study Median or mean - . . 022
Cross-sectional 5 41(1.7-100) 976 - duration of injection,
study years
Sampling strategy - . - 0-015 <5:0 5 3:6 (1:4-9-4) 984
Convenience 36 1.4 (1-:0-2.0) 97-8 - >5-0and <6-9 3 07(0:2-21) 430
Peer referral 12 4.5 (2:3-8-8) 987 - >6-9 and <9-2 4 -2(0-2-81) 99.1
Mixed 10 17(0-8-34) 955 . >9:2 4 4(0-6-205) 995
Targeted 5 1-1(0:7-1.7) 671 . Not available 48 -6 (12-22) 973
Time-location 1 1.5(0:7-3-4) NA . HIV antibody . - - <0-0001
Recruitment sources . . . 0-015 prevalence
Community 25 12 (0-8-1-8) 976 =53% 1 07(02-2:0) 949
Medical 13 16(09-28) 964 >53%and <11-4% 11 11(06-19) 920
Network 1 45(2388) 987 ) >11.4% and <25:8% 10 6(0-9-29) 973
Mixed 14 17(09-3:2) 972 B >25-8% 11 79 (4-4-14-.0) 979
Method of incidence . R . 0.046 Not available 21 6 (1-0-2.5) 981
estimation HCV
Repeated follow- 59 1.6 (1-1-2-2) 984 - Overall 66 121(10-0-14-6)  97-2
up and re-testing WHO region . . . 0-82
Assay for recent 5 4-1(1.7-10-0) 97-6 - European 26 12.8(95-172) 976
infection Western Pacific 13 122 (7-6-19:5) 946
Study duration, years - - - <0-0001 The Americas o 121(84475) 977
=20 » 9(19-44) 966 Eastern 2 161(33-784) 969
>2-0and <3-0 13 35(19-65) 987 B Mediterranean
>3-0and <53 10 3(07-26) 902 - South-East Asia 4 64(21-193) 969
>53 16 6(0-4-0-9) 949 - (Table continues on next page)
(Table continues in next column)
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Number  Pooled (%) pvalue* Number  Pooled (%) pvalue*
of incidence of incidence
estimates  (95% Cl) estimates (95% Cl)
(Continued from previous page) (Continued from previous column)
World Bank income 0-44 Risk of bias score - - - 021
classification Low 25 102(6:9-14.9) 977
High-income 52 12:1(97-150) 974 Moderateor high 41 13.5(10-8-16:8) 96:8
Lo.w-inc'ome and 14 12:6(87-181) 950 >80% of participants 0-0060
middle-incomef injected within the
Study start year 0-87 past year
2010 or later 18 12:6 (9-8-162) 939 Yes 47 14-4 (11-4-181) 971
Before 2010 48 12.2(9:5-15.7) 977 No 5 9-6 (7:2-127) 55-3
Study design 0-056 Not available 14 7:7(55-109) 958
Prospective cohort 49 131(10-4-16-7) 973 Median or mean age, 0-0003
Retrospective 5 56(2:9-107) 958 years
cohort <25.0 13 22:6 (16:6-306) 955
Randomised trial 5 11.3(6:9-18:5) 827 >25.0 and <292 10 147 (10-1-21-3) 952
Linked repeated 3 19-3(9-:2-40-4) 942 >29-2 and <34-8 11 140 (11-4-172) 857
;Eozs-sectional 5348 13 8(52-11.8) 956
(V]
Y Not available 19 3(49-141) 973
Cross-sectional 4 88(57-137) 848 .
study Median or mean <0-0001
duration of injection,
Sampling strategy <0-0001 years
Convenience 40 9-8(7:4-13.:0) 978 27 5 382(24-4-59-6) 864
Peer referral 8 14.9 (10-5-211)  90.7 2.7 and <5-9 5 203(17.0-241) 668
Mixed 12 16-9 (111-256) 951 >5.9and 7.9 5 0(38129) 905
Targeted 4 169 (10-6-26-9) 867 7.9 5 16.8(11.8-23.9) 938
Time-location 1 355(283-44-6) NA Not available 46 10-6 (83-137) 973
Probability 1 116 (9-8-13-8)  NA HCV antibody . . = 0-67
Recruitment sources 0-012 prevalence
Community 2 16-6 (13-0-21:3) 952 <46-6% 12 14-0 (8:3-235) 970
Medical 15 -6 (5-0-11-4) 965 >46-6% and 12 12-8 (9-5-17-4) 935
Network 8 149 (105-211) 907 <59:3%
Mixed 21 116(75179) 977 Z5o3and n 138(87-218) 967
<60:3%
Method of incidence 0-17 3
estimation >683% 12 12:3(62-242) 987
Repeated follow- 62 124(101-151) 973 Not available 19 9.8 (7.0-13-6) 956
up and re-testing Additional subgroup analyses are presented in the appendix (pp 34-35). Continuous
Assay for recent 4 8.8(57-137) 848 variables have been categorised into quartiles. HCV=hepatitis C virus. NA=not
infection applicable. *Based on the Q test for differences between groups. tFor both HIV and
Study duration, years 015 HCV, only one estimate was based in low-income countries. $Cross-sectional study.
<3 16 16-8(121-232) 9277 Table: Subgroup analyses
>3and <4 14 13-2(8:6-20-4) 949
>4and <7 17 114 (8-6-152) 921
>7 19 97(6-5-142) 98-8 (version 4.0.5) using the “meta” and “metafor” packages.*
Mean duration of <0-0001 This systematic review and meta-analysis is registered on
follow-up per person, PROSPERO, CRD42020220884.
years
<1.0 1 237 (181-311 0- .
. 4 37 . 36 ) 904 Role of the funding source
>1-0and =13 v 203(158-260) 925 The funders of the study had no role in study design,
>13and 21 14 0(65-127) 969 data collection, data analysis, data interpretation, or
>t 1 52(30-93) 980 writing of the report.
Not available 1(6-2-10-6) 237
NA} 4 8(57-137) 848 Results

(Table continues in next column)

Our new database searches identified 9493 potentially
eligible records, of which 2224 were duplicates (figure 1).
Initial screening of titles and abstracts resulted in
211 new records eligible for full-text review. We retrieved
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Country Subnational Calendar HIV Follow-up HIVincidence
location(s) period cases (person-years) per 100 person-
years (95% Cl)
African region '
Kurth and Walker (unpublished)’® Kenya Nairobi, coastal region 2012-15 30 11520 — 2:6(1-8-37)
Eastern Mediterranean region .
Todd et al (2015)"* Afghanistan Kabul 2007-09 6 391.0 —_ 1:5(0-7-3-4)
Anwar et al (2021)* Egypt Cairo 2013-17 5 1282 — 3-9(1-6-9-4)
Samo et al (2013)” Pakistan Karachi 2009-11 18 9480 : —=P  12:4(10-4-14-9)
Iversen et al (2021)% Pakistan Multi-city 2012-19 1 333 . > 3:0(0-4-213)
Subgroup - 4-1(1-2-14-0)
Heterogeneity: ’=90-6%; T=1-3; p<0-0001 :
European region 3
Lucidarme et al (2004)” France Northern and eastern regions 1999-2001 0 178-9 -— 0-3(0-0-4-5)
Aladashvili (unpublished)” Georgia Thilisi, Poti, Batumi 1997-2001 21 1840-6 —_ 1-1(0-7-1-7)
Roussos et al (2022)* Greece Athens 2014-20 57 29320 —_— 1.9 (1.5-2:5)
Sypsa V, National and Kapodistrian University Greece Thessaloniki 2019-21 22 3667 : —— 6-0(4-0-9-1)
of Athens, personal communication !
Smyth et al (2003)* Ireland Dublin 1992-99 2 2857 - 07 (0-2-2-8)
Sabbatini et al (2001)** Italy Multi-city 1993-99 135 19 611.5 _ I 0-7 (0-6-0-8)
van Santen and Prins (unpublished)™ Netherlands Amsterdam 2011-14 0 4731 ‘—: 0-1(0-0-17)
Kozlov et al (2006)™ Russia St Petersburg 2002-03 20 4435 . — R 4-5(2:9-7-0)
Hoffman et al (2013)% Russia St Petersburg 2004-09 6 36-4 : —» 165(7:4-367)
Niccolai et al (2011)*3 Russia St Petersburg 2005-08 48 256-7 : > 137 (141-24-8)
Kozlov et al (2016)" Russia St Petersburg 2008-10 28 3889 ' —_— 7-2 (5:0-10-4)
La Rosa (unpublished)™* Spain Madrid 2013-16 9 841 3 —_—ep 107(56-20-6)
Hurtado Navarro et al (2008)% Spain Valencia 2001-05 23 6865 P —— 3-4(2-2-5-0)
Blomé et al (2011)% Sweden Malmé 1997-2005 2 2433.0 - . 0-1(0-0-0-3)
Kaberg et al (2018)"° Sweden Stockholm 2013-17 3 24600 ] : 0-1(0-0-0-4)
Judd et al (2005)° UK (England) London, Brighton 2001-03 9 2647 3—'— 3-4(1-8-6-5)
Ompad et al (2017)* Ukraine Multi-city 2011-14 729 304853 = 24 (2:2-26)
Dumcev K, Ukrainian Institute on Public Ukraine Multi-city 2013-15 52 29352 = 1.8 (13-2:3)
Health Policy, personal communication :
Booth et al (2016)" Ukraine Odessa, Donetsk, Nikolayev 2010-12 158 4971 ' »  31.8(272-371)
Subgroup 2-4(1-3-4-5)

Heterogeneity: ’=98-8%; T’=1.7; p<0-0001
Region of the Americas

Teixeira et al (2004)% Brazil Rio de Janeiro 1999-2001 2 2857 —_— 07 (0-2-2-8)
Bruneau (unpublished)” Canada Montreal 2010-20 un 35495 ' 0-3(0-2-0-6)
Alary (unpublished)® Canada Quebec province, Ottawa (ON) 2010-20 30 6580-4 - 0-5(0:3-0-7)
DeBeck (unpublished)® Canada Vancouver (BC) 2011-19 5 1305-0 = 0-4(0-2-0-9)
Hayashi (unpublished)** Canada Vancouver (BC) 2011-19 6 42030 - ' 0-1(0-1-0-3)
Oviedo-Joekes et al (2011)% Canada Vancouver (BC), Prince George (BC) 2004-09 22 880-0 a‘—-— 25(1-6-3-8)
Strathdee and Abramovitz (unpublished)®® Mexico Tijuana 2011-20 72 42365 - 17(1:3-21)
Mehta and Astemborski (unpublished)?® USA Baltimore (MD) 1993-2019 295 24962-0 = | 12(11-13)
Fuller et al (2003)% USA Baltimore (MD) 1997-99 6 909 : » 66 (3-0-147)
Ouellet et al (2000)% USA Chicago (IL) 1994-96 7 6320 - 11(0-5-23)
Murrill et al (2001)% USA Multi-city 1990-97 25 5004-0 = 0-5(0-3-07)
Seage et al (2001)* USA Multi-city 1995-97 10 1535-0 _— 0-7(0-4-1-2)
Garfein et al (2007)%? USA Multi-city 2002-04 0 4275 — 01 (0-0-1-9)
Batman et al (2018)*® USA Multi-city (Connecticut) 2008-12 1 2552 —_— 0-4(0-1-2-8)
Des Jarlais et al (2003)*° USA New York City (NY) 1997-99 1 2242 —-—%— 0-4(0-1-3-2)
Des Jarlais et al (2016)*° USA New York City (NY) 2011-14 0 3825 —_— 0-1(0-0-2-1)
Skaathun et al (2022)™® USAand Mexico  San Diego (CA), Tijuana 2020-21 9 174-6 e 52 (2:7-9:9)
Kral et al (2003)” USA San Francisco (CA) 1987-98 34 28333 _— 12 (0:9-1.7)
Mirzazadeh et al (2018)** USA San Francisco (CA) 2012-14 2 1884 —_— 11(03-4-2)
Subgroup <> ' 0-9(0-6-1-2)
Heterogeneity: ’=89-3%; t’=0-4; p<0-0001 :
South-East Asia region :
Azim (unpublished)*® Bangladesh Dhaka 2003-07 19 1577-1 —-—:* 12(0-8-1.9)
Solomon et al (2010)* India Chennai 2005-08 6 12620 | 0-5(0-2-11)
Sarnaetal (2014)% India Delhi 2011-12 1 13985 . — . 8.0(6:7-9-6)
McFall et al (2017)® India Multi-city 2014-17 48 36641 = 13(1-0-1:7)
Patel et al (unpublished)®” India Multi-city 2016-17 248 4769-2 : = 52 (4-6-5-9)
Clipman et al (2022)1°¢ India New Delhi 2017-20 159 747-0 ! »  213(182-24.9)
Wisse E, Medécins du Monde, and McNaughton, ~ Myanmar Hopin, Myitkyina, Mogaung 2017-20 257 46413 . = 55(4-9-63)
University of Bristol, personal communication* :
Martin et al (2017)7® Thailand Bangkok 2013-14 1 4740 _— 02 (0-0-1.5)
Tovanabutra et al (2004)* Thailand Chiang Mai 1999-2002 34 3551 ! _—. 9-6 (6-8-13-4)
Kritsanavarin et al (2020)"* Thailand Multi-city 2015-18 2 22:5 ! > 8.9 (2:2-355)
Subgroup . <> 3-6 (21-6-3)
Heterogeneity: ’=98-1%; t’=0-7; p<0-0001 H
Western Pacific region 3
Iversen et al (2014)% Australia Multi-city 1995-2012 17 16 058-4 . . 0-1(0-1-0-2)
Luo et al (2021)> China Baoshan 2014-19 0 9755 =— 0-1(0-0-0-8)
Yang et al (2016)* China Dehong Prefecture 2004-15 226 139071 f 16 (1-4-1.9)
Wei et al (2006)' China Heng County 2002-03 14 450-5 —.— 31(1-8-52)
Yang et al (2017)*® China Liangshan 2015 24 297-8 ! _ 81 (5-4-12-0)
Zhang et al (2007)% China Urumgi 2002-03 42 4750 ! —_— 8.8 (6-5-12:0)
Ruan etal (2013) China Xichang 2006-08 4 6426 - 0-6 (0-2-17)
Yen et al (2012)** Taiwan Taipei 2007-10 3 2603 ——— 12 (0-4-3-6)
Giang et al (2022)"7 Viet Nam Hai Phong 2019-20 0 4245 —_— 0-1(0-0-1-9)
Goetal (2015)% Viet Nam Thai Nguyen Province 2009-15 1 955 ———— 1.0 (0:1-7-4)
Subgroup <= 1.1(0-4-2-8)
Heterogeneity: ’=97-2%; t*=1-8; p<0-0001 1
Mixed regions :
Metzger et al (2015)% Chinaand Thailand Multi-city 2007-11 7 1300-0 = 0-5(0:3-11)
Overall 3246 180 857:2 17(13-23)
Heterogeneity: ’=98-4%; ’=1.3; p=0
Test for subgroup differences: x?=39-26, df=6 (p<0-0001) ] H . . . . . . .
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377 additional records from our existing database of
incidence studies,”*® resulting in 588 records for full-text
review. After contacting 31 authors for additional data
and retrieving five additional records through searches of
reference lists of included studies or recommendations
by experts, we identified 125 eligible records (including
four not written in English):**=* 97 published records
and 28 unpublished records. We excluded 129 records for
having duplicate data (appendix pp 20-23).

We identified 64 unique records for HIV incidence
(Dumcev K, Ukrainian Institute on Public Health Policy,
personal communication; Sypsa V, National and
Kapodistrian =~ University = of  Athens, personal
communication; Wisse E, Medécins du Monde, and
McNaughton A, University of Bristol, personal
communication)”*”#5% and 65 unique records for
HCV incidence (Dumcev K, Ukrainian Institute on
Public Health Policy, personal communication)®""*
42,51,52,55-57,60,49,70,75,77,88,90,96-98,100,106,107,109-149 among PWID,
producing 64 HIV and 66 HCV estimates (one record
presented HCV estimates from two countries).”
Extracted data are shown in the appendix (pp 24-29).
58 (91%) of 64 HIV estimates originated from the
European, American, Western Pacific, and South-East
Asia WHO regions, with all except one estimate being
from high-income or middle-income countries (table).
60 (91%) of 66 HCV estimates originated from the
European, American, and Western Pacific WHO
regions, with 52 (79%) estimates being from HICs
(table). Estimates were available from 27 (14%) of
195 countries™ for HIV and from 24 (12%) countries for
HCV, with 31 (16%) countries having data for either
HIV or HCV and 20 (10%) countries having estimates
for both HIV and HCV (appendix p 12). 41 (64%) of
64 HIV and 42 (64%) of 66 HCV estimates came from
single cities within a country, rather than being multi-
city or nationwide. Estimates were measured over
1987-2021 for HIV and 1992-2021 for HCV. Less than
half of HIV and HCV estimates were initiated in
2010 or later (table) and only eight HIV and five HCV
estimates were initiated since 2015. Most estimates
came from prospective studies with convenience-based
recruitment. For both HIV and HCV, the median risk-
of-bias score was 6 (IQR 6-7), indicating moderate risk,
with most records being penalised on sample
representativeness and adequacy of follow-up criteria
(appendix pp 30-33).

Figure 2: Incidence of HIV among people who inject drugs, stratified by WHO
region

For five records (Kral et al, 2003;” Patel et al, unpublished;* Niccolai et al, 2011;%
Teixeira et al, 2004;* and Yang et al, 2017**), the follow-up duration was imputed
from the number of HIV cases and the incidence rate, potentially leading to
differences in the estimated 95% Cls relative to those reported in the original
study (appendix pp 24-26). Box sizes are proportional to the weight of the study
in relation to the pooled incidence. Arrow heads represent estimates that fall
completely outside of the axis range. *This study has now been published.

3246 incident cases of HIV were reported during
180857-2 person-years of follow-up. HIV incidence
ranged from 0-1 per 100 person-years in several settings,
including Amsterdam (the Netherlands), Vancouver (BC,
Canada), and New York (NY, USA), to 31- 8 per 100 person-
years in a multi-city study in Ukraine (figure 2). Pooled
HIV incidence was 1-7 per 100 person-years (95% CI
1-3-2-3), with substantial heterogeneity (12=98-4%).
This pooled estimate varied by several study and
participant characteristics (table). HIV incidence was
highest in the Eastern Mediterranean and South-East
Asia regions, and lowest in the Western Pacific and
American regions (table). HICs had a significantly lower
HIV incidence than LMICs. HIV incidence was highest
where sampling occurred through peer referral and
recruitment through participants’ networks compared
with other sampling strategies and recruitment sources
(table). HIV incidence generally decreased as study
duration and mean duration of follow-up per person
increased. When stratified by participant characteristics,
the incidence of HIV was higher in studies in which the
mean or median age of participants and the proportion
on opioid agonist treatment were lower and in studies
in which HIV prevalence was higher (table; appendix
pp 34-35).

4233 incident cases of HCV were reported during
44841-2 person-years of follow-up (figure 3). HCV
incidence ranged from 0-2 per 100 person-years in a
multi-city study in the Netherlands to 72-5 per
100 person-years in a study in Madrid (Spain; figure 3).
Pooled HCV incidence was 12-1 per 100 person-years
(95% CI 10-0-14-6), with substantial heterogeneity
(12=97-2%). Pooled HCV incidence also varied by several
characteristics (table; appendix pp 34-35). When
stratified by study design, sampling strategy, and
recruitment sources, HCV incidence was lowest in
retrospective cohorts, studies in which sampling was
convenience based, and studies in which recruitment
occurred through medical sources, and, conversely, HCV
incidence was highest in linked repeated cross-sectional
studies, if sampling was based on time-location, and if
recruitment occurred in the community. The incidence
of HCV decreased as study duration and mean follow-up
duration per person increased. When stratified by
participant  characteristics, HCV incidence was
significantly higher in studies in which at least 80% of
participants had injected recently and in studies in which
participants were younger or had a shorter duration of
injection (table). HCV incidence did not vary by WHO
region or World Bank income classification (table).

Excluding intervention trials or studies that used assays
for recent infection in our sensitivity analyses had little
effect on pooled HIV and HCV incidence estimates
(appendix p 36). Sensitivity analyses pooling estimates
with the use of Poisson-normal models instead of the
inverse-variance method produced similar results
(appendix p 50).
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Country Subnational Calendar HCQV Follow-up HCV incidence
location(s) period cases (person-years) per 100 person-
years (95% Cl)
Eastern Mediterranean region :
Todd et al (2015)'° Afganistan Kabul 2007-09 75 2110 : —a— 355 (28-3-44-6)
Elrashdy et al (2022)* Egypt Cairo 2016-19 15 212-0 = 71(43-117)
Subgroup 161 (3:3-78-4)
Heterogeneity: I’=96-9%; T’=1-3; p<0-0001
European region .
Mravcik et al (2009)* Czechia Multi-city 2002-05 16 1431 - 11 2(6:9-183)
Lucidarme et al (2004)” France Northern and eastern regions 1999-2001 16 1784 —_— -0 (5:5-14-6)
Aladashvili (unpublished)’s Georgia Thilisi, Poti, Batumi 1997-2001 102 6985 = 14 6 (12:0-17.7)
Sypsa et al (2017)* Greece Athens 2012-13 16 284 : » 56:3(34:5-92-0)
Smyth etal (2003)” Ireland Dublin 1992-99 67 101-6 . B 65 9 (51.9-83-8)
Peles et al (2011)'3 Israel Tel Aviv 1993-2009 18 4615 B -9 (2:5-6-2)
d'Arminio Monforte et al (2017)"** Italy Multi-city 1997-2016 41 5760 = -2(5:3-97)
Spada et al (2018)4° Italy Multi-city 2007-10 8 70-9 — 11 3(56-22:6)
van Santen and Prins (unpublished)™ Netherlands Amsterdam 2011-14 0 56-0 . 09 (0-1-14-3)
Smit et al (2020)*° Netherlands Multi-city 2000-19 5 29412 . : 02(0-1-0-4)
Silva et al (2015)%¢ Portugal Lisbon 2001-13 83 686-4 = 12:1(9-8-15.0)
Vallejo et al (2015)™4° Spain Barcelona, Madrid, Seville 2001-06 42 105-4 : —_— 39-8(29-4-53-9)
Valencia La Rosa et al (2018)" Spain Madrid 2013-16 24 331 ! —_————» 72:5(486-108-2)
Blomé et al (2011)*" Sweden Malmé 1997-2005 186 486-0 . —.— 383(331-442)
Kaberg (unpublished)” Sweden Stockholm 2013-19 255 1285-2 . = 19 8 (17-5-22-4)
Balogun et al (2009)"*° UK (England, Wales Multi-city 1995-2001 n 3654 — 3 -0 (1.7-5-4)
Northern Ireland) :
Emanvel and Croxford (unpublished)* UK (England, Wales Multi-city 2016-19 53 404-6 —_ 13-1(10-0-17-1)
Northern Ireland) :
Hope etal (2011)** UK (England) Bristol 2006 14 1273 —o:— 11.0 (6-5-18-6)
Judd et al (2005)% UK (England) London, Brighton 2001-03 53 126-8 ! —_— 41-8 (31-9-54-7)
Foley et al (2009)%¢ UK (England) London, Surrey 2006-07 8 879 —— 9-1(4-6-18-2)
Ireland et al (2019)"% UK (England) Multi-city 2008-16 824 94771 . 87(81-93)
Roy etal (2001)"° UK (Scotland) Glasgow 1993-98 1 388 —_— 28 -4 (15-7-51-2)
McDonald et al (2012)2* UK (Scotland) Glasgow 2004-07 31 494-0 _— 1 3(4-4-8-9)
Palmateer and Hutchinson (unpublished)® UK (Scotland) Multi-city 2010-20 100 943-4 = 10 6 (8-7-12.9)
Craine et al (2009)'* UK (Wales) Multi-city 2004-06 17 2873 —_— 9(37-95)
Dumcev K, Ukrainian Institute on Public Ukraine Multi-city 2013-15 278 1450-2 o 19 2 (17:0-21-6)
Health Policy, personal communication )
Subgroup <> 12-8(9:5-17-2)
Heterogeneity: ’=97-6%; t°=0-5; p<0-0001 \
Region of the Americas :
Macphail and Coffin (unpublished)* Canada Calgary (AB) 2015-17 3 686 — 4-4(1-4-13-6)
Roy et al (2012)™* Canada Montreal (QC) 2001-05 57 216-4 ! — 263 (203-341)
Minoyan et al (2020)* Canada Montreal (QC) 2010-17 56 5262 = 10-6 (8-2-13-8)
Alary (unpublished)™* Canada Quebec province (QC), Ottawa (ON)  2010-20 191 13288 = 14-4 (12-5-16-6)
DeBeck (unpublished)® Canada Vancouver (BC) 2011-19 66 766-0 = 8-6 (6-8-11-0)
Hayashi (unpublished)* Canada Vancouver (BC) 2011-19 51 4810 —+ 10-6 (8-1-14-0)
Spittal etal (2012)** Canada Vancouver (BC), Prince George (BC)  2003-09 45 3879 - 11 6 (8:7-155)
Mehta and Astemborski (unpublished)®® USA Baltimore (MD) 1993-2019 78 9016-4 0 . 9(07-11)
Ompad et al (2002) USA Baltimore (MD) 1997-99 10 492 —— 19 7 (10-5-37-0)
Morris et al (2017) USA Baltimore (MD) 1997-2011 108 3313 ; — 32:6 (27:0-39-4)
Thorpe etal (2002)5 USA Chicago (IL) 1997-99 29 2900 —_— 100 (6:9-14-4)
Havens (unpublished)* USA Hazard (KY) 2008-19 86 7753 = 11-1(9-0-13-7)
Hagan et al (2010)"*° USA Multi-city 2002-05 55 320-0 ——— 17-2 (13-2-22-4)
Batman et al (2018)*® USA Multi-city (Connecticut) 2008-12 11 1218 ———— 9.0 (5:0-16-3)
Des Jarlais et al (2003)% USA New York City (NY) 1997-99 25 1208 = 207 (14-0-30-6)
Fuller et al (2004)" USA New York City (NY) 2000-03 13 363 ! —_—s> 35-8(20-8-617)
Edlin etal (2013)" USA New York City (NY) 2005-12 26 116-0 B 22.4(15:3-32:9)
Jordan et al (2020) USA New York City (NY) 2013-16 56 834.0 = 67 (52-87)
Stein et al (2009)*#? USA Providence (RI) 2001-06 13 1585 —-—%— 82(4-8-141)
Morris et al (2020)"" USA San Francisco (CA) 2000-19 245 9827 ! = 249 (22:0-28:3)
Hagan et al (2004)2° USA Seattle (WA) 1994-2001 134 11530 — 11:6 (9-8-13-8)
Subgroup <> 121 (8-4-17-5)
Heterogeneity: ’=97-7%; t’=0-7; p<0-0001 ‘
South-East Asia region :
Azim (unpublished)*® Bangladesh Dhaka 2003-07 34 4338 = 7-8 (5-6-11.0)
Solomon et al (2010)°% India Chennai 2005-08 u 645-0 - : 1.7(0-9-3-1)
Clipman and Solomon (unpublished)™*® India New Delhi 2017-20 92 382-0 3 —_— 24-1(19-6-29-5)
Jackson et al (2014)* Thailand Chiang Mai 2007-11 8 1739 = 46 (23-9-2)
Subgroup R — 6-4(21-193)
Heterogeneity: ’=96-9%; T’=1-2; p<0-0001 H
Western Pacific region 3
Sacks-Davis and Hellard (unpublished)*” Australia Melbourne (VIC) 2005-10 22 1684 R 13-1(8-6-19-8)
Van Den Boom and Dietze (unpublished)!®  Australia Melbourne (VIC) 2009-21 27 4903 -— 5.5(3-8-8.0)
Iversen et al (2013)"* Australia Multi-city 2004-10 33 340-2 —_ 97 (6-9-13-6)
Maher et al (2006)™ Australia New South Wales 1999-2002 68 2210 ; = 308 (24-3-39-0)
Iversen and Maher (unpublished)™ Australia Sydney (NSW) 2008-14 32 485-8 -— 66 (47-9-3)
The Kirby Institute (2016) Australia Sydney (NSW) 2011-15 30 3172 —_ 9-5(6-6-13-5)
Luo et al (2021)* China Baoshan 2014-19 1 3846 = : 0-3(0-0-1-8)
Jackson et al (2014)** China Heng County, Nanning, Urumgqi 2007-11 29 1318 : —_— 22.0(15:3-31-7)
Garten et al (2004)"® China Pingxiang, Binyang 1999-2001 52 98-8 ' —_—p 526 (40-1-69-1)
Ruan et al (2013)*° China Xichang 2006-08 43 1420 : _— 30-3(22-5-40-8)
Brunton et al (2000)™ New Zealand Multi-city 1994-96 9 690 —_— 13-0 (6-8-25-1)
Giang et al (2022)"7 Viet Nam Hai Phong 2019-20 4 153-0 = 2:6 (1.0-7-0)
Clatts et al (2010)*2 Viet Nam Hanoi 2005-08 11 471 e —— 234 (12-9-42-2)
Subgroup 12-2(7-6-19'5)
Heterogeneity: ’=94-6%; 1’=0-7; p<0-0001
Overall 4233 448412 12-1(10-0-14-6)

Heterogeneity: ’=97-2%; 1=0-6; p=0
Test for subgroup differences: X;=1:54, df=4 (p=0-82)
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The pooled IRR for HCV versus HIV incidence
was 17-4 (95% CI 9-0-33-8; 30 estimates; 12=96-9%;
appendix p 14). IRRs varied by WHO region, with the
IRR being lowest in South-East Asia (no estimate for the
African region).

Results from meta-regression analyses exploring
temporal and geographical differences in pooled HIV
and HCV incidence rates are shown in the
appendix (pp 13, 37). For HIV incidence, results were
inconclusive regarding temporal trends, as estimates
were imprecise and compatible with a difference in both
directions (adjusted IRR per 5-year increase 1-11, 95% CI
0-87-1-41), but LMICs had a significantly higher pooled
incidence than HICs (adjusted IRR 2-41, 1-24-4-69).
Conversely, for HCV, results were inconclusive regarding
a difference between LMICs versus HICs (adjusted
IRR 0-67, 0-37-1-23), but we found some evidence for a
decrease in incidence with time (adjusted IRR per 5-year
increase 0-84, 0-70-1-02), albeit this decrease was not
significant. We found no major departures from the
normality and linearity assumptions in meta-regression
models (appendix pp 15-16) and estimates were robust to
sensitivity analyses (appendix pp 40—41).

Overall, young PWID had a greater risk of HIV (RR 1-5,
95% CI 12_1.8’ 28 estimates;7,11.58.65.67—(79,72,73,75,76,81—83,85,87—89,91,94,96,
s _66.9%) and  HCV  (1-5, 1-3-1.8;
33 estimates;6,1],40,42,51,69,70,75,77,88,‘)6,97,100,106,109,1]3,119,121,124,127,128,131,134,136,137,146,
W 270 - 6%) acquisition than older PWID (figure 4;
extracted data in appendix pp 43—44). Similarly, women
had a greater risk of HIV (RR 1.4, 95% CI 1-1-1-6;

30 estimates.7,17,58,65,67—69,72,73,76,7‘],81—83,85,87—89,91,94—96,101,105,108,151,152,156
;

12=55-3%) and HCV (1-2, 1-1-1-3; 35 estimates;***"

57,69,70,77,88,96,97,109,111,113,119-121,124,127,128,131,134-137,141,145-147,149,152-156 12=43.3% )

acquisition than men (figure 5; appendix pp 45—46). These
associations  persisted in  subgroup  analyses
(appendix pp 47-48). We found insufficient evidence of
publication bias in any of the four RR measures
(appendix p 17). Absolute pooled HIV and HCV incidences
stratified by age and sex or gender are presented in the
appendix (p 49).

Discussion

In this systematic review and meta-analysis of HIV and
HCV incidence among PWID, studies were highly
variable in their methodology and participant
characteristics and there were substantial data gaps. HIV
incidence ranged from 0-1 per 100 person-years
to 31-8 per 100 person-years and HCV incidence ranged

Figure 3: Incidence of HCV among people who inject drugs, stratified by
WHO region

For four records (Balogun et al, 2009;° Emanuel and Croxford, unpublished;*
Hope et al, 2011;* and Palmateer and Hutchinson, unpublished®), the follow-up
duration was imputed from the number of HCV cases and the incidence rate,
potentially leading to differences in the estimated 95% Cls relative to those
reported in the original study (appendix pp 27-29). Box sizes are proportional to
the weight of the study in relation to the pooled incidence. HCV=hepatitis C virus.

from 0-2 per 100 person-years to 72-5 per 100 person-
years, with pooled estimates of 1-7 per 100 person-years
for HIV and 12-1 per 100 person-years for HCV. Based on
a subset of studies with both HIV and HCV incidence
data, the incidence of HCV was on average 17-4 times
greater than the incidence of HIV. Young PWID had on
average a 1-5-times greater risk of HIV and HCV
acquisition than older PWID, and women had a 1-4-times
greater risk of HIV and a 1-2-times greater risk of HCV
than men.

We identified several sources of heterogeneity across
pooled HIV and HCV incidence estimates. For example,
HIV and HCV incidence estimates were higher in
studies in which recruitment occurred through
participants’ networks rather than through medical
sources, possibly reflecting differences in risk profiles.
Studies in which participants had a longer mean
duration of follow-up had lower HIV and HCV incidence
rates, which could reflect reductions in risk behaviour
following repeated risk-reduction messaging or better
retention of PWID with lower risk of acquisition.
Higher HIV and HCV incidence rates were identified if
most participants injected recently (albeit non-
significant for HIV) and higher HIV incidence if a lower
proportion of the sample received opioid agonist
treatment. Our review also illustrates the scarcity of
HIV and HCV incidence data among PWID globally,
which were available in only 14% and 12% of countries,
respectively. Moreover, less than half of estimates were
from 2010 onwards and only eight (HIV) and five (HCV)
estimates were initiated since 2015. We found a
considerable geographical skew in the availability of
estimates, with few from middle-income countries for
HCV, and only one HIV and HCV incidence estimate
from low-income countries. Two-thirds of estimates
were from single cities and so might not be nationally
representative.

This scarce and heterogeneous body of evidence made
the evaluation of geographical and temporal differences
in HIV and HCV incidence challenging. In several
settings, HIV incidence has been shown to have
decreased as a result of the implementation of combined
prevention and care.™” However, globally, temporal
trend data were scarce and our assessment of the change
in incidence with time was mainly based on comparing
estimates from different studies. We found no evidence
of a decline in HIV incidence with time, which could be
due to methodological reasons such as little
comparability between estimates, preferential measure-
ment in settings with extreme incidence (very low or
very high), and inclusion of estimates averaged over
long time periods. However, at least in LMICs, our
finding might also reflect a real absence of decline in
HIV incidence because of insufficient access to harm
reduction interventions.” Supporting this theory, we
found HIV incidence to be more than two-times higher
in LMICs than in HICs. Conversely, there was no
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evidence that HCV incidence varied between
geographical regions, and only some weak evidence that
HCV incidence declined with time. As with HIV, the
scale-up in HCV treatment in many HICs since 2015
might have led to lower HCV incidence in HICs
compared with LMICs. However, data from this period

are scarce, which might be why we found no difference
by LMICs versus HICs.

Estimates of HIV and HCV incidence with time among
PWID are important for monitoring the trajectory of
epidemics, adapting the public health response, and
assessing progress towards achieving the UNAIDS and

Country HIVcasesin  Follow-upin  HIVcasesin Follow-upin Relative risk
young PWID young PWID  older PWID older PWID (95% CI)
(person-years) (person-years)
African region
Kurth and Walker (unpublished)” Kenya 4 882 26 1064-0 » 1.9 (0-6-5-6)
Eastern Mediterranean region
Todd (unpublished)'* Afghanistan 3 114-6 2 278-9 » 37(0:5-27-6)
European region
Aladashvili (unpublished)” Georgia 7 785-4 14 1055-2 0-7(0-3-1.7)
Roussos et al (2022)%° Greece 37 15240 20 1409.0 —.—.— 17(11-2:6)
Sabbatini et al (2001)** Italy NA NA NA NA — e 12(0-8-1.8)
van Santen and Prins (unpublished)** Netherlands 10 342-0 79 7008-0 —-—o—> 2.6 (1-3-53)
Kozlov et al (2016)” Russia 15 217-4 13 1857 —:— 1.0 (0-5-2-1)
Niccolai et al (2011)% Russia NA NA NA NA B 1.0 (0-6-1-8)
Hurtado Navarro et al (2008)% Spain 164 25795 101 25645 —o— 1.6 (13-2:1)
Judd (unpublished)® UK (England) 4 80-4 4 1812 E » 2:2(0:5-10-0)
Dumcev K, Ukrainian Institute on Public Health Policy, Ukraine 13 11783 39 17570 _— 0-5(0-3-0-9)
personal communication
Subgroup <> 1-2(0-9-1-7)
Heterogeneity: ’=60-6%; ?=0-1; p=0-0093
Region of the Americas
Alary (unpublished)® Canada 76 61607 259 138351 . . 0.7 (0-5-0-9)
Bruneau (unpublished)” Canada 0 458.0 24 5189-9 «¢ 0-2(0:0-4-7)
DeBeck (unpublished)?? Canada 5 7180 5 895-0 12 (0-3-4-6)
Hayashi (unpublished)** Canada 2 31.0 31 6497-0 — 13-5(2:9-63:3)
Strathdee and Abramovitz (unpublished)®® Mexico 12 3363 11 6527 —-—0— 2:1(1-0-4-7)
Kral et al (2003)7 USA NA NA NA NA 1.0 (0-4-2-9)
Mehta and Astemborski (unpublished)?® USA 5 115-8 290 24846-2 —0— 3.7(1-5-8-9)
Mirzazadeh et al (2018)" USA 9 6971 1 3767 b 49(06-39:2)
Murrill et al (20012 USA 14 12140 11 28210 4= » 30(13-66)
Ouellet et al (2000) USA 1 105-0 6 527.0 < > 08(0-1-54)
Subgroup <<> 1.8 (0-9-3-6)
Heterogeneity: P=79-1%; °=0-8; p<0-0001 :
South-East Asia region
Clipman and Solomon (unpublished)™*® India 81 2633 78 483-8 1—0— 1.9 (1-4-2:6)
Patel EU et al (unpublished)® India NA NA NA NA S 1.2(0-9-1.7)
Wisse E, Medécins du Monde, and McNaughton, Myanmar 162 1574-2 304 4414-4 —o— 15(1-2-1-8)
University of Bristol, personal communicationt
Martin et al (20145 Thailand 28 3307:0 2 5208:0 — 2:0 (1-1-35)
Subgroup O 1.6 (1-3-1.9)
Heterogeneity: I’=31-2%; °<0-1; p=0-22
Western Pacific region
Iversen and Maher (unpublished)®” Australia 2 903-9 15 151545 » 22(0-5-11-1)
Ruan et al (2007)' China 7 2593 7 3500 . 1-4(0-5-36)
Zhang et al (2007) China 17 1570 25 3180 — - 1.4 (0-7-2:6)
Subgroup _— 15(0-9-2-4)
Heterogeneity: ’=0%; ©=0; p=0-85 A
Overall <> 1.5(1-2-1-8)
Heterogeneity: ’=66-9%; t°=0-1; p<0-0001 Y
Test for subgroup differences: X§=3-09, df=5 (p=0-69) . . : . .
0-2 0-5 1.0 2:0 5-0
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(Figure 4 continues on next page)
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WHO 2030 targets.*” Although direct methods for and participant attrition) and, in some countries, might
measuring HIV and HCV incidence rates are preferred, not be feasible to implement on a national scale.’ In
these methods are not without limitations (eg, high cost these contexts, indirect methods of estimating incidence

B

Country HCV casesin Follow-upin  HCVcasesin Follow-upin Relative risk

young PWID young PWID older PWID older PWID (95% Cl)
(person-years) (person-years)

Eastern Mediterranean region
Todd (unpublished)*® Afganistan 26 78-0 49 1351 —o—— 0-9 (0-6-1-5)
European region
Mravcik (unpublished)* Czechia 5 47-9 8 61-0 0-8(0-2-2-6)
Lucidarme et al (2004)” France 11 962 5 821 » 1.9 (0-6-57)
Aladashvili (unpublished)”™ Georgia 54 284-9 48 413-6 — = 1-6 (11-2-4)
Smyth et al (2003)* Ireland 39 594 28 423 —.— 1.0 (0-6-1-6)
van Santen and Prins (unpublished)™ Netherlands 15 87-0 33 1037-0 —» 54(2:8-104)
Vallejo et al (2015)146 Spain 21 363 21 691 ——.— 2.0 (11-3-6)
Kaberg et al (2018)7 Sweden 24 58.4 68 291.9 —= 18(11-2:8)
Emanuel and Croxford (unpublished)* UK (England, Wales, NA NA NA NA — 2:0(1-1-3-6)

Northern Ireland)
Judd (unpublished)® UK (England) 17 472 32 787 —0——5- 0-9(0-5-1-6)
McDonald et al (2012)% UK (Scotland) 93 6800 80 9940 —— 17(13-23)
Palmateer and Hutchinson (unpublished)® UK (Scotland) NA NA NA NA —-—o— 17 (1-2-2-4)
Roy et al (2001)3¢ UK (Scotland) 3 19-6 8 192 < 0-4 (0-1-15)
Craine et al (2009)* UK (Wales) 6 101-6 11 185-8 1.0 (0-4-27)
Dumcev K, Ukrainian Institute on Public Health Ukraine 113 709-0 165 7413 —_— 0.7 (0-6-0-9)
Policy, personal communication
Subgroup <> 1-4 (1-1-1-9)
Heterogeneity: 1’=78-4%; 1’=0-2; p<0-0001
Region of the Americas
Alary (unpublished)*3 Canada 241 11421 422 2312:0 == 1-2(1-0-1-4)
DeBeck (unpublished)®® Canada 72 4900 31 4550 —.—o— 22(14-33)
Hayashi (unpublished)™* Canada 2 9-0 65 699-0 : » 2.4(0:5-11-0)
Jacka et al (2019)'3 Canada 78 4696 78 8314 ——o— v 1.8(13-2-4)
Macphail and Coffin (unpublished)* Canada 1 6-6 2 620 »  4-7(0-2-92-4)
Hagan et al (2010)"9 USA 32 152-1 23 167-6 S+ 1.5(0-9-2-6)
Havens (unpublished)*** USA 27 157-7 59 6176 —-—o— w 1.8(1.1-2-8)
Mehta and Astemborski (unpublished)®® USA 3 74-4 75 89420 —} 4-8 (1.4-16-6)
Morris et al (2020)"* USA NA NA NA NA = 2-2(1-8-2:6)
Subgroup <> 1-8 (1-4-2-4)
Heterogeneity: I’=74-5%; °<0-1; p<0-0001
South-East Asia region
Clipman and Solomon (unpublished)*® India 49 1493 43 233-0 —-—o— 1-8 (12-27)
Western Pacific region
llversen et al (2013)*4 Australia 39 2131 141 825-4 —o—- 1-1(0-7-1-5)
Maher et al (2006)7 Australia 52 136-4 16 846 — = 2.0 (12-35)
Micallef et al (2007)** Australia 76 3892 37 2821 I 1.5(1-0-2-2)
Sacks-Davis and Hellard (unpublished)®” Australia 9 70-2 13 982 —o—-— 1.0 (0-4-2-3)
Van Den Boom and Dietze (unpublished)** Australia 12 1583 15 3321 ——.—o— 1.7 (0-8-3:6)
White et al (2014)* Australia 13 101-8 4 1133 — % p 36(11-116)
Ruan et al (2007)'% China 23 486 24 927 S 1.8(1.0-33)
Molés et al (2020)*° Viet Nam NA NA NA NA "_'_ 1-1(0:5-2:6)
Subgroup <> 1-4(1-2-1-8)
Heterogeneity: ’=14-7%; T’<0-1; p=0-31 :
Overall <> 1.5(1-3-1-8)
Heterogeneity: ’=70-6%; t2=0-1; p<0-0001 v
Test for subgroup differences: X§:6-63, df=4 (p=0-16) r . : . ,

0-2 0-5 1.0 2:0 5-0

Figure 4: Association between age (young* vs older PWID) and risk of HIV and HCV acquisition
(A) HIV. (B) HCV. Box sizes are proportional to the weight of the study in relation to the pooled incidence. HCV=hepatitis C virus. NA=not available. PWID=people who inject drugs. *Threshold varied
between studies: median value was 25 years (IQR 25-28; range 24-34) for HIV and 25 years (24-25; 20-31) for HCV. tThis study has now been published.®

www.thelancet.com/gastrohep Published online March 27,2023 https://doi.org/10.1016/52468-1253(23)00018-3 13



Articles

A
Country HIV cases Follow-up in HIV cases Follow-up in Relative risk
inwomen women inmen men (95% Cl)
(person-years) (person-years)
African region
Kurth and Walker (unpublished)”® Kenya 6 1020 24 1050-0 ——o—} 2:6 (1-:0-6-4)
European region
Roussos et al (2022)% Greece 9 558-0 48 23740 —_— 0-8 (0-4-1-6)
Sabbatini et al (2001)"* Italy 45 3216-2 90 16395-3 — 2:5(1-8-37)
van den Berg et al (2007)5¢ Netherlands 37 20843 53 33841 — 11(07-17)
Kozlov et al (2016)7 Russia 6 101-7 22 3014 E 0-8(0:3-2-0)
Niccolai et al (2011)% Russia NA NA NA NA ——o— 1-4(0-8-2-5)
Hurtado Navarro et al (2008)% Spain 79 1037 186 41070 PR 17(13-22)
Judd (unpublished)® UK (England) 2 90-7 6 1709 < 0-6 (0-1-3-6)
Booth et al (2016)" Ukraine NA NA NA NA -+ 13(0-9-1-8)
Dumcev K, Ukrainian Institute on Public Health Policy, Ukraine 19 774-8 33 21605 N 1:6 (0-9-2-8)
personal communication 1-4(1-1-1.8)
Subgroup Q
Heterogeneity: I’=53-7%; t°<0-1; p=0-0027
Region of the Americas
Alary (unpublished)s® Canada 78 4824-4 256 151433 . 1.0(07-1-2)
Bruneau (unpublished)” Canada 5 9252 19 4721-8 - 13(0-5-37)
DeBeck (unpublished)®® Canada 557-0 5 1034-0 » 15(0:4-61)
Hayashi (unpublished)** Canada 17 21330 15 42990 __.— 2:3(11-4-6)
Strathdee and Abramovitz (unpublished)®® Mexico 41 15875 31 2649-0 _._ 22 (1-4-3-5)
Kral et al (2003)7 USA NA NA NA NA _.__ 11(0:5-2:2)
Mehta and Astemborski (unpublished)®® USA 78 7156 217 177869 - S 0-9 (0-7-11)
Mirzazadeh et al (2018)% USA 1 369-9 9 6797 g é 0-2(0-0-1.5)
Murrill et al (2001)% USA 10 16540 15 23820 —._._ 1.0 (0-4-2-2)
Ouellet et al (2000)% USA 3 252.0 4 380.0 : 1.1(0:3-4-6)
Seage et al (2001)% USA 4820 4 1053-0 __.—._> 3:3(0-9-12:6)
Skaathun et al (2022)¢ USAand Mexico 4 482 4 1249 __._._, 26 (0:9-7-5)
Subgroup <> 1-3(1-0-1-7)
Heterogeneity: ’=56-3%; t°=0-1; p=0-0086 E
South-East Asia region
McFall et al (2017) India NA NA NA NA » 21(0-8-56)
Patel EU et al (unpublished)®” India NA NA NA NA —._> 2-8 (1-4-5-4)
Wisse E, Medécins du Monde, and McNaughton, University ~ Myanmar 8 728 458 5915.7 ! = 1-4(0-7-2-9)
of Bristol, personal communication*
Martin et al (2014)* Thailand 1 1770-0 39 6745-0 __._._ 11(0-5-2-1)
Tovanabutra et al (2004)'* Thailand 1 253 33 3299 < 0-4(0-0-4-1)
Subgroup <:> 1.6 (1.0-2:5)
Heterogeneity: ’=28-2%; t’<0-1; p=0-23
Western Pacific region
Iversen and Maher (unpublished)® Australia 3 5819-0 14 102034 < 0-4(0-1-1-4)
Ruan et al (2007)% China 2 117:6 12 500-0 < 07 (0-2-2:8)
Zhang et al (2007)% China 5 62:0 37 4130 0-9(0:3-2:4)
Subgroup <:> 0-7(0-3-1:3)
Heterogeneity: ’=0%; ©=0; p=0-58
Overall : 1-4 (1-1-1-6)
Heterogeneity: I’=55-3%; 1?=0-1; p<0-0001 <>
Test for subgroup differences: X§=6-76, df=4 (p=0-15) ; . . .
0-2 05 1.0 2:0 5-0
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from prevalence data or by the use of mathematical
modelling could be preferred.** Alternatively, our group
has shown that changes in chronic HCV prevalence can
track changes in HCV incidence when resulting from
increases in HCV treatment, and so HCV prevalence

(Figure 5 continues on next page)

could also be reliably used instead.* Regardless of the
options chosen, different data and indicators should be
triangulated, including measuring HCV reinfection to
keep track of HCV incidence, to adequately monitor
these epidemics among PWID.
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B
Country HCVcases  Follow-upin HCV cases  Follow-upin Relative risk
in women women inmen men (95% Cl)
(person-years) (person-years)
European region
Mravcik (unpublished)** Czechia 6 523 7 56-6 09 (0:3-2:9)
Lucidarme et al (2004)” France 5 300 11 1484 » 22(07-6-8)
Smyth et al (2003)” Ireland 23 386 44 630 i 0-8(0-5-14)
van den Berg et al (2007)*° Netherlands 26 290-2 32 566-0 -——o— 1.6 (0-9-2-7)
Vallejo et al (2015)14¢ Spain 12 274 30 780 ——.— 11(0-6-23)
Blome et al (2011)" Sweden NA NA NA NA e 1.0 (0-8-1-2)
Kaberg et al (2018)"° Sweden 29 67-9 63 2825 — 1.9 (1.2-3:0)
Emanuel and Croxford (unpublished)* UK (England, Wales, NA NA NA NA -.—o— 1-6 (11-23)
Northern Ireland) :
Judd (unpublished)® UK (England) 18 475 31 784 — ® 1.0 (0:5-17)
McDonald et al (2012)2¢ UK (Scotland) 68 640-0 105 1035-0 - 11(0-8-1-4)
Palmateer/Hutchinson (unpublished)® UK (Scotland) NA NA NA NA 1.0 (0-6-1-4)
Roy et al (2001)3¢ UK (Scotland) 1 105 10 283 < | 0-3(0:0-3-4)
Craine etal (2009)™3 UK (Wales) 5 836 12 203-8 ! 1.0 (0-4-2-9)

Dumcev K, Ukrainian Institute on Public Health Ukraine 71 3935 207 1056-8 — 0.9 (0-7-1-2)

Policy, personal communication

Subgroup 1-1(1-0-1-3)
Heterogeneity: I’=30-3%; ©’<0-1; p=0-13
Region of the Americas
Alary (unpublished)'* Canada 185 7993 476 2651-1 - 1-3(1-1-1:5)
DeBeck (unpublished)® Canada 2 2800 71 6480 — = 1.0(07-16)
Hayashi (unpublished)* Canada 27 1520 37 546-0 o——m 26(16-43)
Jacka et al (201953 Canada 31 2130 125 1088.0 __._._ 13(0:8-1.9)
Roy et al (2012)% Canada NA NA NA NA — = 08(05-14)
Spittal et al (2012)1 Canada NA NA NA NA R 1.4 (0-8-2.5)
Hagan et al (2004)° USA 63 287-0 61 4175 —-—o— 1.5(1-0-22)
Hagan et al (2010)1 USA 14 108-0 41 2092 _.__._ 0-8(0-4-13)
Havens (unpublished)™* USA 40 366-7 46 4086 —_— 1.0 (0-6-15)
Mehta and Astemborski (unpublished)®® USA 28 29430 50 6073-4 ——o— 1.2 (0:7-1-8)
Morris et al (2020)** USA NA NA NA NA | 1-2(1-0-1.5)
Thorpe et al (2002)*4 USA NA NA NA NA e o 1.0 (0-5-2-1)
Subgroup <> 1.2 (1-1-1-4)
Heterogeneity: ’=39-4%; 12<0-1; p=0-078
Western Pacific region
Iversen et al (2013)* Australia 67 3702 113 684-5 ——o— 1-1(0-8-1.5)
Maher et al (2006)* Australia 36 84-9 32 136-1 S 1.8 (1-1-2:9)
Micallef et al (2007)5 Australia 62 4093 51 2685 —.——- 0-8(0:6-12)
Sacks-Davis and Hellard (unpublished)®” Australia 5 577 17 1107 0-6 (0-2-1-6)
Van Den Boom and Dietze (unpublished)**® Australia 4 150-8 23 3367 +—— 0-4(0-1-1-0)
White et al (2014)™ Australia 10 1611 7 541 » 21(0-8-57)
Ruan et al (2007)™2 China 8 105 39 1309 s 26(12-56)
Brunton et al (2000)*** New Zealand 3 29-0 6 400 < 07 (0-2-31)
Moles et al (2020)*° Viet Nam NA NA NA NA 16 (0-6-4-7)
Subgroup <:> 1-1(0-8-1-6)
Heterogeneity: ’=60-6%; ’=0-1; p=0-0093 \
Overall <> 1.2 (11-1-3)
Heterogeneity: I’=43-3%; ©’<0-1; p=0-0039 '
Test for subgroup differences: ?=0-62, df=2 (p=0-73) . . : . .

0-2 0-5 1.0 2:0 5-0

Figure 5: Association between sex or gender and risk of HIV and HCV acquisition in PWID
(A) HIV. (B) HCV. Box sizes are proportional to the weight of the study in relation to the pooled incidence. HCV=hepatitis C virus. NA=not available. PWID=people who inject drugs. *This study has now
been published.®
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We found the risks of HIV and HCV acquisition to vary
by age and sex or gender. Although the magnitude of the
associations varied in stratified analyses, HIV and HCV
acquisition risks were consistently greater among young
PWID compared with older PWID. These findings align
with previous studies that report greater injecting and
sexual risk behaviours among young compared with
older PWID.”” By contrast, the overall greater risks of
HIV and HCV acquisition among women versus men
were more modest compared with the age analysis,
particularly for HCV. The pooled estimates for sex or
gender differences in risk could mask regional
differences. We found the magnitude of the association
for HIV risk between women and men to be highest in
the African and South-East Asia regions and lowest in
the Western Pacific region, consistent with findings from
a 2019 systematic review focused on prevalence.” For
HCYV, there were no estimates for the African and South-
East Asia regions to enable a similar comparison. The
only other systematic review to have explored the
association between gender or sex and incident HCV
infection found a 1- 36-times greater risk of acquisition in
women than in men,” slightly higher than our pooled
estimate, possibly due to methodological differences
(eg, including prison samples and adjusted estimates).

Our efforts to include unpublished data increased the
number and recency of estimates for all outcomes.
Encouragingly, we found no evidence of a difference
between published and unpublished estimates. Owing to
a preponderance of studies that were more than 10 years
old and based in HICs, one of the most important
limitations of our review is that our findings provide an
incomplete depiction of current global HIV and HCV
incidence rates among PWID. The inclusion of data
derived through intervention trials and studies that used
assays for recent infection might have biased pooled
estimates, although results remained largely consistent
when these estimates were excluded. Additionally, our
assessment of temporal and geographical differences in
HIV and HCV incidence rates was exploratory due to
sparse data from most global settings, including trend
data. Finally, sparse data bias in some studies, owing to a
small number of events, small sample sizes, or both, can
carry over to the pooled estimates, leading to potentially
biased summary estimates and 95% ClIs. " However,
pooled estimates were similar in sensitivity analyses that
used meta-analytical approaches that are likely to be
more suited for sparse data, which is reassuring.

In conclusion, this systematic review and meta-analysis
produced, to our knowledge, the first pooled estimates of
HIV and HCV incidence rates derived by use of direct
methods among PWID. The low availability of incidence
estimates globally, particularly in LMICs, suggests that
intensified efforts are urgently needed to keep track of the
HIV and HCV epidemics among PWID in these countries.
Because PWID often face stigma and discrimination,
there is a risk that they will be overlooked in elimination

efforts if national data on HIV and HCV incidence remain
absent. This gap needs to be addressed to achieve the
global goals of eliminating HIV and HCV. Given the
higher risks of HIV and HCV acquisition in young versus
older PWID and in women versus men who inject drugs,
age-appropriate and gender-appropriate prevention and
harm reduction measures are also urgently needed to
serve these subgroups at high risk. Factors other than age
and sex or gender are also likely to be influencing HIV
and HCV acquisition risks (eg, types of drugs injected and
the context of injection, identifying as men who have sex
with men, and engaging in sex work), and research is also
needed to synthesise the role of these other factors to
better strengthen HIV and HCV prevention responses.
We plan to explore some of these factors in future studies.
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