
Effectiveness of drug treatment, needle and 
syringe programmes and drug consumption 
rooms in the prevention of blood-borne 
viruses among people who inject drugs –
updated evidence from reviews of empirical 
and mathematical modelling studies



Part 1: Empirical evidence
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Background and Aims
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• The 2011 ECDC & EMCDDA guidance 

was based on a systematic review of 

evidence

• ‘Review of reviews’

• Interventions were primarily drug 

treatment, needle/syringe 

programmes and drug consumptions 

rooms

• We aimed to review new evidence 

published since the Review of Reviews, in 

order to inform the updated guidance



Methods: PICO
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Population People who inject drugs (PWID)

Interventions • Drug treatment - including pharmacological treatment for 

opioid and stimulant dependence, and psychosocial 

interventions  

• Needle and syringe programmes (NSP) – including non-

needle/syringe drug equipment and low dead space 

syringes

• Drug consumption rooms

• Combination interventions

Comparators No intervention, lesser intensity of intervention, usual 

care, or as defined by authors

Outcomes HCV, HIV, injecting risk behaviour (IRB), or frequency 

of injecting*

*where the intervention is drug treatment



1. Overview of 
reviews

2. Review of primary 
literature

Grading of evidence using previously 
developed methods, which classify 

evidence as sufficient, tentative, 
insufficient or none

Review of primary 
studies (depending on 

what reviews identified) 

Review of systematic 
reviews from 2011-

2020

Evidence 
statements from 
2011 Review of 

Reviews Final evidence statements for each 
intervention/outcome

Methods: Summary



Methods

• Literature search

• Databases: Medline, CINAHL, The 

Cochrane Library, EMBASE, PsycINFO 

and Web of Science

• Publication dates: 2011 to 2020

• No geographical or language restrictions

• Critical appraisal

• AMSTAR2 tool for reviews

• Study design for primary studies

• Data synthesis

• Framework to derive evidence 

statements that was used in 2011 RoR

Evidence statement Level of evidence

Sufficient evidence to either support or 

discount the effectiveness of an 

intervention

• Clear and consistent statement from one or more 

core reviews based on multiple robust studies, or

• Consistent evidence across multiple robust 

studies within one or more core reviews, in the 

absence of a clear and consistent statement in 

the review(s),
Tentative evidence to either support or 

discount the effectiveness of an 

intervention

• A tentative statement from one or more core 

reviews based on consistent evidence from a 

small number of robust studies or multiple 

weaker studies, or

• Consistent evidence from a small number of 

robust studies or multiple weaker studies within 

one or more core reviews, in the absence of a 

clear and consistent statement in the review(s), 

or

• Conflicting evidence from one or more core 

reviews, with the stronger evidence weighted 

towards one side (either supporting or 

discounting effectiveness) and a plausible reason 

for the conflict, or 

• Consistent evidence from multiple robust studies 

within one or more supplementary reviews, in 

the absence of a core review
Insufficient evidence to either support or 

discount the effectiveness of an 

intervention

• A statement of insufficient evidence from a core 

review, or

• Insufficient evidence to either support or 

discount the effectiveness of an intervention 

(either because there is too little evidence or the 

evidence is too weak), in the absence of a clear 

and consistent statement of evidence from (a) 

core review(s), or

• Anything less than consistent evidence from 

multiple robust studies within one or more 

supplementary reviews
No evidence • No core or supplementary reviews of the topic 

identified, possibly due to a lack of primary 

studies



Results: Reviews and studies identified
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6,820 irrelevant

5,474 duplicates removed

252 excluded:
Does not need updating (100)
Wrong intervention/outcome or does not 

correlate intervention & outcome (47)
Duplicate (29)
Unable to obtain full text or full text not 

published (18)
Wrong patient population (14)
Does not report PWID separately (14)
Cannot separate effects of multiple interventions 

(11)
Wrong study design (10)
Protocol (4)
Intervention or outcome not defined (4)
Already included in a review (1)

12,607 references

7,133 titles/abstracts 
screened

313 full texts for 
screening 

61 potentially relevant 
studies

6 excluded 
(looked at interventions & outcomes 

that don’t need updating)

8,075 irrelevant

2,972 duplicates removed

401 excluded:
Not a systematic review (181)
Wrong intervention(s) and/or outcome(s) 

(85)
No interventions or outcomes/does not 

gauge effectiveness of interventions 
(56)

Wrong population (17)
Not exclusively PWID (36)
Wrong study design included within 

review (7)
Review of reviews (5)
Protocols or conference proceedings (6)
Included in 2011 review of reviews (3)
Unable to obtain full text (4)
Insufficient methodological details (1)

11,489 references (as 11,485 
studies)

8,513 titles/abstracts screened

438 full texts 
screened

37 studies included

Data extraction

31 reviews critically appraised

14 ‘critically low’ reviews excluded

17 reviews (12 moderate/high 
quality; 5 low quality)



Results: example evidence summary (OAT and HCV)

8

Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement

Updated 
evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A



Results: example evidence summary (OAT and HCV)
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement
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evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement

Updated 
evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs
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took place
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statement 
based on OoR 
and primary 
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Overview of 
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2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement

Updated 
evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement

Updated 
evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement

Updated 
evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement

Updated 
evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement

Updated 
evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement

Updated 
evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A
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Component
Reviews/studi
es identified

Review 
statements of 
evidence

No of studies & 
study designs

Range of effect 
sizes

Countries 
where studies 
took place

Evidence 
statement 
based on OoR 
and primary 
literature

2011 evidence 
statement

Updated 
evidence 
statement

HCV

Overview of 
reviews (OoR)

2 core: Hajarizadeh 
et al., 2020; Platt 
et al., 2017*

Hajarizadeh: "Our 
finding of 
significantly lower 
reinfection risk 
among people 
receiving OAT who 
did not use drugs, 
indicates the 
importance of 
enhancing access 
to OAT as a 
strategy to prevent 
reinfection"

Platt: "OST is 
associated with a 
reduction in the 
risk of HCV 
acquisition…"

Hajarizadeh: 22 
total (9 RCT, 13 
cohort). N=2,772 
(range 11-909).

Platt: 12 total (10 
cohort, 1 cross-
sectional, 1 case-
control).  N=6,361 
(range 80-2,788). 
Mean 440.5 PY 
follow-up.

Hajarizadeh: 
Relative to studies 
with participants on 
OAT and with no 
injecting during 
follow-up (i.e., OAT 
yes/IDU no - the 
reference 
category), the OAT 
yes/IDU yes 
studies had higher 
reinfection rates 
(ARR 3.47, 95% CI 
1.65-7.32, p = 
0.002), as did the 
OAT no/IDU yes 
studies (ARR 3.74, 
95% CI 1.77-7.89, 
p=0.001). 

Platt: Relative to 
no OAT, current 
OAT was 
associated with a 
reduction in the 
risk of HCV 
infection (RR 0.5, 
95% CI 0.4-0.63, 
p<0.001).

Australia (6); 
Canada (9); China 
(1); Eastern Europe 
(1); Multiple 
countries (2); USA 
(6); Western 
Europe (18)  

Based on a clear 
and consistent 
statement from 
one or more core 
reviews, based on 
multiple robust 
studies, we 
conclude that the 
level evidence is 
sufficient for 
prevention of both 
primary HCV 
infection and HCV 
reinfection.

Tentative: 
"Consistent 
evidence from 
multiple 
longitudinal studies 
within 
supplementary 
reviews shows a 
weak or absent 
association 
between OST and 
a reduction in HCV 
incidence. 
However, a recent 
meta-analysis of 
UK studies, taken 
together with 
primary studies, 
provides tentative 
evidence of the 
effectiveness of 
OST in reducing 
HCV incidence."

Evidence from two 
core reviews 
demonstrates that 
there is sufficient 
review-level 
evidence to 
conclude that OAT, 
delivered at 
sufficient dose, is 
effective in 
preventing both 
primary HCV 
infection and HCV 
reinfection among 
PWID.

Primary 
literature 
review*

N/A N/A N/A N/A N/A



Results: overview of evidence statements – drug 
treatment
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Intervention Outcome Level of evidence from 2011 
RoR*

Updated level of evidence

Drug treatment Opioid agonist therapy 
(OAT)

HCV Tentative Sufficient (for preventing HCV primary 
infection and reinfection)

HIV Sufficient Sufficient   

IRB/IF Sufficient Sufficient

OAT in prison HCV Insufficient Insufficient

HIV Insufficient Insufficient

IRB/IF Tentative Sufficient

Heroin-assisted treatment 
(HAT)

HCV No statement No evidence

HIV No statement No evidence

IRB/IF No statement No evidence

Pharmacological treatment 
for stimulant dependence

HCV No evidence No evidence

HIV No evidence No evidence

IRB/IF No evidence No evidence
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Intervention Outcome Level of evidence from 2011 
RoR*

Updated level of evidence

Drug treatment 
(psychosocial)

Information, 
education, 
counselling and 
skills training

HCV Insufficient Insufficient

HIV Insufficient Insufficient

IRB/IF Tentative/insufficient Sufficient

Contingency 
management

HCV Insufficient No evidence

HIV Insufficient No evidence

IRB/IF Insufficient No evidence

Technology-based 
psychosocial

HCV No statement No evidence

HIV No statement No evidence

IRB/IF No statement Insufficient

Results: overview of evidence statements – psychosocial 
interventions



Results: overview of evidence statements – needle and 
syringe programmes
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Intervention Outcome Level of evidence from 2011 
RoR*

Updated level of evidence

Needle and 
syringe 
programmes 
(NSP)

Needle and syringe 
provision

HCV Insufficient Tentative

HIV Tentative Sufficient

IRB Sufficient Sufficient

Prison NSP HCV No statement Insufficient

HIV No statement Insufficient

IRB No statement No evidence

Pharmacy NSP HCV No evidence Insufficient

HIV Insufficient Insufficient

IRB Tentative Sufficient

Low dead space 
syringes (LDSS)

HCV No statement Insufficient

HIV No statement Insufficient

IRB N/A N/A

Provision of sterile 
drug preparation 
equipment 
(paraphernalia)

HCV Insufficient Insufficient

HIV No evidence Insufficient

IRB Tentative Sufficient



Results: overview of evidence statements – combined 
OAT & NSP
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Intervention Outcome Level of evidence from 2011 
RoR*

Updated level of evidence

Combination interventions (OAT & 
NSP)

HCV Tentative Sufficient

HIV Insufficient Insufficient

IRB Tentative Tentative



Results: overview of evidence statements – drug 
consumption rooms 
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Intervention Outcome Level of evidence from 2011 
RoR*

Updated level of evidence

Drug consumption rooms (DCRs) HCV Insufficient Insufficient

HIV Insufficient Insufficient

IRB Tentative Tentative



Conclusions
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• The level of evidence has increased since the 2011 RoR, with now 

sufficient evidence for the effectiveness of OAT (for preventing HCV, 

HIV, IRB), NSP (for preventing HIV, IRB) and combination OAT 

& NSP (for preventing HCV)

• But still no/insufficient evidence for many interventions

• Some interventions (e.g. HAT, DCRs) may have a robust evidence base 

with regard to outcomes not examined here

• Absence of evidence does not equal evidence of absence 

• Challenges in conducting studies of public health interventions

• Still need for future studies to strengthen evidence base – and that 

consistently measure exposure/intensity of interventions so can be 

pooled 
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Part 2: Mathematical modelling evidence
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Research Question

What is the population-level impact of a) opioid agonist therapy (OAT), b) needle and syringe 
programmes (NSP) and c) the combination of OAT and NSP, with and without direct acting 

antiviral (DAA) treatment for HCV, in the prevention of HCV transmission among people who 
inject drugs (PWID), from mathematical modelling studies?

Population People who inject drugs (PWID)

Interventions 1. Opioid agonist therapy (OAT)

2. Needle and syringe programmes (NSP)

3. Combination interventions (OAT+NSP and OAT+NSP+DAAs)

Comparators Any comparison/comparator as defined by the authors. Typically these will be standard 

of care vs. no intervention or scale up of intervention.

Outcomes From mathematical modelling studies: Changes in HCV incidence, prevalence and % 

cases averted



Study selection

PRISMA flow diagram for the review of mathematical 
modelling studies

• Databases searched: Pubmed, Web 
of Science, Embase (via Ovid)

• No language or date restrictions

• Studies which focussed on 
countries/regions outside Europe 
were excluded

• Statistical modelling studies, reviews, 
and conference abstracts were 
excluded



Data Synthesis

Intervention Data synthesis method

Opioid agonist therapy (OAT) Descriptive synthesis 

OAT in prisons Descriptive synthesis 

Needle and syringe programmes (NSP) Quantitative synthesis with linear regression 
analysis + descriptive synthesis

OAT + NSP Quantitative synthesis with linear regression 
analysis + descriptive synthesis

OAT + NSP + direct acting antiviral (DAA) 
treatment

Quantitative synthesis with linear regression 
analysis + descriptive synthesis

Two methods: 

• Descriptive synthesis

• If sufficient data, quantitative synthesis using linear regression analysis



Synthesis with linear models – explanation of 
variables

The response variable used is the ‘relative 
reduction in incidence/prevalence at the end of 
the study period between the baseline and 
comparison scenario.’ 

E.g. if the baseline scenario predicts that HCV 
prevalence will be 40% at the end of the study 
period, and the comparison scenario predicts 
that it will be 30%, then this corresponds to a 

reduction of 
(40−30)×100

40
= 25%.



Synthesis with linear models – explanation of variables

Comparing OAT and NSP coverage using ‘relative reduction in the gap to full (100%) coverage’:

E.g. Baseline coverage = 20%, comparison coverage = 40% corresponds to 

(40−20)×100

100−20
= 25% reduction in gap to 100% coverage



NSP

Seven mathematical modelling studies report 
beneficial impacts of NSP on HCV transmission at 
the population level, although the predicted impact 
at population level varies across studies. 

Limited quantitative evidence suggests for every 
10% reduction in the NSP coverage gap leads to a 
reduction in incidence at the end of the study period 
of 9.5%. 

Note that this linear model excludes data points from ‘low’ 
grade studies.

Seven studies in total. Three eligible for quantitative 
synthesis (one ‘low’ grade). 



Combination OAT+NSP*

The evidence suggests every 10% 
reduction in both the OAT and NSP 
coverage gaps leads to a reduction in 
incidence at the end of the study period of 
12% at the PWID population level, 
although impact on prevalence is smaller. 
The intervention may have greater impact 
when HCV incidence/prevalence is already 
declining.

Nine studies in total, four eligible for quantitative 
synthesis.

*PWID are not necessarily on both interventions 
simultaneously.



Combination OAT+NSP+DAAs*

The combination intervention with OAT, 
NSP and DAA treatment appears to be 
the most effective intervention 
examined in this review for reducing 
HCV transmission. However, it is clear 
that OAT and NSP play an important 
role and should therefore be 
recommended for scale-up alongside 
treatment. 

Five studies in total, three eligible for quantitative 
synthesis.

*PWID are not necessarily on all interventions simultaneously.

Coefficient 95% CI p-value

____________ ________________ __________

Gap to full OAT coverage    0.49515      (0.2385, 0.7518)    0.00049288

Gap to full NSP coverage   0.42813      (0.1729, 0.6834)    0.00189910 

DAA treatment rate     1.2013       (0.7738, 1.6288)    3.9297e-06



Conclusions

Mathematical modelling evidence supports the use of OAT 
and NSP for the prevention of HCV transmission in PWID at 
the population level, and can be used to inform guidance on 

the recommended intervention coverage levels. 
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