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Fixed vs Detachable Needles

= PWID use two styles of syringe Fixed Detachable
— Syringes with detachable and attached needles LDSS HDSS

— Syringes with attached needles have less dead space (volume of
fluid retained when(s)lunger fully depressed) — Fixed low dead
space syringes (fixed LDSS)

— Carry less blood after injection, so likely less infectious

» WHO recommends their use to reduce HIV and
HCV transmission:
— Supported by lab experiments!? and
— HIV or HCV prevalence studies3*

= BUT Limited evidence that they reduce incidence

— In the UK: 100% use of fixed LDSS (vs 0-99%) associated with
76% reduction in odds of recent HCV infection [aOR 0.24,
95%Cl: 0.08-0.67, p=0.007]°

1. Paintsil J Infect Dis. 2010; 2. Binka Plose one | iy deadhepace HIgh st s

bristol.ac.uk 2015; 3. Trickey DAD 2018; 4. Zule DAD 2009 & syringe syiiias
SoSci med 2002; 5. Trickey CID 2022.



LDSS with detachable needles

LDSS with detachable needles developed

Distributed in Bristol, England, from 2016 with co-

produced promotion campaign: “Less Bugs - More

drugs”.

* By 2018, 95% of detachable syringes
distributed were LDSS — no change in % fixed.

Modelling for Bristol! suggests replacing HDSS with
detachable LDSS is likely to be a cost-saving
intervention for reducing HCV transmission.
* Threshold analysis suggests detachable LDSS
only has to reduce transmission risk of HCV by
0.3% to be cost-saving.
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AIMS

= To evaluate the impact of existing/increased provision of low dead space
syringes on HIV and HCV transmission among people who inject drugs in 19
countries:

— Albania, Armenia, Australia, Cambodia, Colombia, Georgia, Kenya, Kyrgyzstan,
Mauritius, Myanmar, Nigeria, Pakistan, Puerto Rico, Russia, South Africa, Tanzania,
Thailand, Ukraine, Vietham.

> Chosen to give range in HIV and HCV prevalences, NSP coverage, economic status and
geographical regions.
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Intrepid Mathematical Model

Adapted an existing global HIV and HCV transmission model for PWID

— “INTREPID” — collaboration between UCSD, University of Bristol and UNSW

Dynamic model of HIV and HCV transmission amongst PWID

Includes sexual and injecting HIV transmission and injecting HCV transmission
Parameterised and calibrated primarily based on estimates from global systematic reviews!-
Calibrated using Bayesian methods

NSP use assumed to reduce HIV and HCV transmission risk by 58% (19-78%)%’

. 1. Degenhardt Lancet Glob Health 2023; 2. Platt Lancet Inf Dis 2016; 3. Hines Lancet Glob
br]_StO]_aCU]:( Health 2020; 4 Colledge-Frisby Lancet Glob Health 2023; 5. Hajarizadeh Lancet Glob Health
2023; 6. Platt Addiction 2017; 7. Aspinall 1JDP 2014



HIV/HCV Prevalences: Degenhardt et al. Lancet Global Health 2023
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NSP Coverage and Syringes Distributed
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NSP Coverage: Colledge-Frisby et al. Lancet Global Health 2023:
Syringes: Harm Reduction International. Low Dead Space Syringes: analysis and benefits for People who Inject
Drugs 2023. [Surveyed NSP service providers on type and proportions of different syringes and needles available]



Relative infectivity of syringes

= Relative infectivity of LDSS compared to HDSS based on Lab studies! We defined infectivity measure as:

[proportion of syringes with detectable HCV virus] X [residual infectivity or quantity of detectable virus]

= Multiple HDSS and LDSS tested. Across different HDSS comparators,

Relative infectivity vs
detachable HDSS

Fixed LDSS 0.14-0.28
Detachable LDSS - standard 0.28 — 0.56
syringes with low-dead space needle

Detachable LDSS - low-dead space 0.45-1.60
syringes with standard needle

» Model assumes relative infectivity of fixed LDSS of 0.2 (80% reduction).

* For detachable LDSS, assume switching to the best possible combination of syringe and needle - relative infectivity
0.42 (58% reduction) vs HDSS

br]_StOlaCuk 1. Binka Plos One 2012.



Model Analyses

= Status quo projections assume that both the coverage of interventions and use of each syringe
remains stable going forwards.

* Impact of existing LDSS provision by NSPs.

— % of new HIV and HCV infections averted in 2023 by comparing our status quo projections to
a counterfactual scenario in which NSPs only provide detachable HDSS.

» Impact of increasing LDSS provision by NSPs with and without a concurrent scale-up of NSP
(75% coverage by 2027)

— NSPs replace all detachable HDSS with detachable LDSS by 2027

— % of new HIV and HCV infections averted over 2024-2030 compared to status quo
projections.
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Impact of existing LDSS provision by NSPs
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* Across the 13
countries where
LDSS provided,
LDSS averted
2.6% HCV
infections and
2.9% HIV
infections.

* High impact on

HIV in Georgia,
Puerto Rico,
and Australia
(low prevalence
settings)



Impact of increasing LDSS provision by NSPs

3
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In settings with high NSP
coverage, switching from
providing HDSS to
detachable LDSS could
avert 13-14% of new HIV
and HCV infections.

Less impact of providing
LDSS in settings with low
or medium NSP coverage.

BUT providing LDSS
alongside scaling-up NSP
could avert 38-48% of
new HIV and HCV
infections in these
settings.



HIV Infections Averted 2024-2030 (%)

Impact of increasing LDSS provision by NSPs
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Discussion

= Existing provision of fixed LDSS could have had substantial impact in countries
with >moderate NSP coverage and large % of fixed LDSS use.

= Switching from providing HDSS to effective detachable LDSS can substantially
increase the impact of NSPs

= In countries where very high % use detachable HDSS, may be possible to
increase use of fixed LDSS

— >greater impact than modelled scenario.

= LDSS may provide an important tool for the elimination of HIV and HCV
among PWID.
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