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Many thanks for invitation to speak – I changed the title slightly as I am allergic to saying elimination – but want to present recent global evidence on epidemiology and prevention
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So now want to turn to our knowledge of the effectiveness of OAT and NSP to prevent HCV which we recently assessed - published by Cochrane and Addiction
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Here you see forest plot for opioid agonist treatment– from studies that adjusted for confounders.   So each line and square is an individual study. And the diamond is the synthesised or weighed average of the intervention effect.  And in this graph we show twelve observational studies – including over 6300 participants and 1000 HCV incident events. And show them grouped in Australia, North America and Europe.  Critically there is consistent evidence across geographical areas– with little heterogeneity that OAT reduces HCV transmission by 50%. 
 
Because no trials (and there wont be any as would be unethical now) Cochrane rules say we have to grade the evidence as low quality – but really is strong good low quality evidence… 



B Universicy o IMPAct of high NSP by region
BRISTOL (unadijusted analyses)

Reference

North America i
Bruneau, 2015

Hagan, 1999 1
Patrick, 2001 L
Subtotal (l-squared = 89.5%, p = 0.000) :>

Europe

Hope, 2011

Hope, 2015 (1)

Hope, 2015 (2)

Hope, 2015 (3)

Palmateer, 2014

Van Den Berg, 2007

Subtotal (l-squared = 12.3%, p = 0.337)

LI

opt

Overall (l-squared = 76.8%, p = 0.000) }

<

NOTE: Weights are from random effects analysis

RR (95% CI)

0.77 (0.50, 1.19)
1.42 (0.64, 3.14)
3.69 (2.12, 6.43)
158 (0.57, 4.42)

0.11 (0.02, 0.54)
0.99 (0.21, 4 63)
0.73 (0.04, 12.63)
0.55 (0.05, 6.15)
0.26 (0.08, 0.86)
0.62 (0.30, 1.29)
0.44 (0.24, 0.80)

0.77 (0.38, 1.54)

%
Weight

16.10
14.04
15.48
4562

927
9.31
442
2.99
11.37
14.42
54.38

100.00

T T
.01 15

7 studies

High heterogeneity
(12=79%)

Weak evidence
overall - RR 0.77

In Europe NSP
associated with
66% reduction in
HCV

Grade: very low
evidence

oristol.ac.uk


Presenter
Presentation Notes
Unfortunately evidence is weaker for impact of Needle and syringe programmes.  Here we show Forest plot for all studies with unadjusted estimates because didn’t want to drop too many studies if just used adjusted estimates.  And again lines are individual studies – diamonds are weighed estimates –and grouped for North America and Europe. 
Overall we find weak evidence – across seven studies – that high coverage NSP High coverage reduces HCV transmission by 23%.

High coverage NSP defined either as regular attendance or people receiving sufficient syringes for their injecting frequency 

There is a great deal of heterogeneity.  Thankfully we are in Europe.  For studies in Europe which had a more consistent measure of NSP exposure – where we measure high coverage in terms of sufficient syringes for injecting frequency - there is evidence that can reduce HCV transmission by 50% or more.   So in our modelling – especially when in Europe – we use these estimates.

Studies in US show insufficient evidence – and embarrassed as an epidemiologist to give excuses for a null result – but is because of problems with getting a consistent NSP coverage measure, mixed epidemics of opioid and stimulant injecting and confounding by indication – whereby NSP in North America attract  people with the most chaotic and risky injecting practices.  

But clearly we need to strengthen the evidence base for effectiveness of NSP on HCV prevention. 
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Four studies reported combined exposure to both NSPs and OST – the combination of high coverage NSP and OST reduced HCV by 71% - shown in top forest plot

3 studies also could assess combination of low NSP and OST – and suggested that impact of OST on HCV transmission was reduced in absence of high coverage NSP – shown in bottom.

We do need to strengthen the evidence base also on the benefits of combining interventions.
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Onto some modelling
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Now this model for a place like many in Europe with 40% chronic HCV prevalence - and projects impact of scaling up HCV treatment with the new DAAs and also OST and high coverage NSP over ten year period.  
Projections presented in a sort of heat-tech topography map with horizontal/x-axis showing impact of increasing coverage of OST/hcNSP and vertical/y-axis increasing HCV treatment rates. These are expressed as annual number per 1000 people who inject drugs (so set at constant annual number – because if we measured number per chronically infected individual then would have to change each year as the dynamics of infection changed).
The topography lines show % HCV reduction in 10 years with only modest or little effect where graph is dark red, rising to greater impact where orange or near elimination when white. 
So what this model is showing us is that if we want to achieve a substantial reduction in HCV – say >40% in 10 years then need to scale up HCV treatment – cant do it with scaling up OST and hcNSP alone. But also as lines are at an angle/slanted downwards– then that as a population scales up OST/hcNSP for people who inject drugs then require less HCV treatment to achieve specific target reductions in HCV prevalence – so can use OST/hcNSP to conserve HCV treatments, minimise re-infection, and to increase the prevention benefit of HCV treatment.




% University of
B BRISTOL

GENERAL SCENARIOS: COMBINATION INTERVENTION REQUIRED
TO REDUCE INCIDENCE AMONG PWID BY 90%, 2017-2030

90

O No coverage of OST or NSP
80 - | O Coverage of OST and NSP = 20%

O Coverage of OST and NSP = 40% bl id . 12
70 -| | ® Coverage of OST and NSP = 60% « Sta _G_GIOI_ emics, :

year injecting duration
60 - %
50 - * <60 per 1000 PWID
N treated annually

40 - without harm

reduction

30 - L % o
20 - + e With harm reduction,

= =
10 - '% + could reduce to <40
per 1000 PWID

0 annually
20% _ 40% 60%
Baseline HCV chronic prevalence among
PWID

oristol.ac.uk


Presenter
Presentation Notes
Here we show model projects of how many HCV treatments needed per 1000 PWID in populations with 20%, 40% or 60% chronic HCV in PWID populations to to achieve endemically low levels of HCV transmission i.e. to reduce incidence by 90%. 
 So in each scenario the number of treatments required reduces substantially as increase OAT and HC NSP.  OAT and NSP act synergistically with HCV treatments – minimisng re-infection and achieving greater amounts of HCV treatment as prevention – making HCV treatment more effective and cost-effective.
[But of course we have already seen in our global review and figures that it is estimated that less than 1% of people who inject drugs have sufficient access to OAT and NSP to make the most of scaling up HCV treatment.]
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Paper published in 2016 showing economic argument for prioritising early treatment of HCV to PWID
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Economic modeling supports treatment for and prioritization of bristol.ac.uk
PWID — essential for achieving elimination targets T
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So the model assumes that people with severe disease/ cirrhosis should be treated first – and then consider which patients groups to prioritize next for early DAA therapy – depending on whether patient is a person who injects drugs (and at risk of re-infection) with mild or moderate disease or a non-injector (and no risk of re-infection) with mild or moderate disease.   We looked at three settings –for populations with chronic prevalence of 20%, 40% or 60%.  And the model ranks patient groups by net monetary benefit (NMB) which is the mean mean incremental QALYs x willingness to pay threshold - mean incremental costs -  using £20,000 per QALY as willingness to pay threshold.  The highest rank and next patient group to be prioritised for treatment after people with cirrhosis is the one with the highest Net Monetary Benefit.  So in population with 20% chronic HCV in PWID then would prioritize early treatment to PWID with mild or moderate disease over other patient groups – because of prevention benefits.
[click]  So in population with 40% chronic HCV among PWID also prioritise PWID with mild or moderate disease for early treatment.
[click]  Only in a very high prevalence setting is it best to prioritize first by disease stage, treating those with more advanced disease first. This is because of the high rates of reinfection in this setting. 
A negative Net monetary benefit implies that not cost-effective to treat the patient group early – better to delay treatment.  But as HCV drug costs fall/ and have fallen then will become cost-effective to treat PWID early even in high prevalence areas with high rates of re-infection.  

But importantly the ranking is independent of HCV drug costs. 
So from an economic point of view it is best to prioritize treatments first by risk status- first treating PWID regardless of disease stage because of the substantial prevention benefits – except in areas with very high chronic HCV when should prioritise other patient groups first – and use other harm reduction services to minimize re-infection.
.  
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Here we show the projected prevention benefit. So in a population with 20% chronic HCV we would expect for every PWID treated early a further 2 infections would be averted/ and in 40% chronic HCV then for every 1 person treated then a further 1 infection also prevented.  But in sites with high chronic HCV then re-infection rates also high reducing prevention benefit – though it is still there – which is why as HCV drug costs fall that will be cost-effective…..But also critical in these populations that scale-up OST and NSP to minimise re-infection and have greater impact on reducing transmission.
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I have cut some slides showing that prioritising early HCV treatment for people who inject drugs is the most cost-effective strategy for time (but we can show them later if like).

So want to consider now in terms of evidence of treatment as prevention – are sufficient treatments taking place.  We don’t have these data from our recent global reviews.  And perhaps wont need to add them to next review if WHO elimination targets met.   So report two model exercises – one in Europe and one in US
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Paper just come out sought to identify what current treatment rates were among PWID in 11 sites in Europe – and shown in more detail by Hannah in a parallel session – which you could catch if you leave after my talk.
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BRISTOL at baseline (2015/16)

ristol.ac.uk

leaA Jad pajeal)
SUON23jUI 21U0JYD JO abejuadiad

Fraser et al, (2017) Journal of Hepatology


Presenter
Presentation Notes
So when we collected the data there was substantial heterogeneity in treatment rates – over 5-fold differences – and considerable uncertainty as shown by error bars predominantly because uncertainty in size of population of PWID in each site. 
Sites shown on horizontal axis: Amsterdam Netherlands, Belgium, Czech Republic, Denmark, Finland, France, Hamburg Germany, Norway, Scotland, Slovenia and Sweden. (Scandanavia and bits of elsewhere in Europe).
Only three sites treating near or over 5% of those that are chronically infected at baseline.  And finland in 2015/16 virtually no treatment for people who inject drugs.
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At baseline chronic prevalence shown in blue bars varies 3-4 fold. much higher in Finland and Sweden and lower in Czech Republic and Slovenia. 
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In this figure we consider what is needed in order to reduce HCV transmission to 2 per 100 person years in 10 years by 2025 – which is pretty low moving towards elimination. So the purple or blue bars show baseline treatment rates. And  the green bars shows the number of treatments per 1000 PWID required to minimise HCV transmission in each site.  The numbers are very far away from each other in most sites. 
Though in Amsterdam and Slovenia, we project that current treatment rates with DAAs are already at level required – and in Czech Republic only need to increase treatment by modest 50% to see 2% incidence by 2026. 
In all other sites greater scale-up is needed, ranging from 3-17 times current treatment rates in all other sites other than Finland where 200 times current rates are needed. 
However, we can see that per 1000 PWID this is actually a similar number of treatments to other sites. 
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Now we show in Yellow bars what treatment needed if OST and NSP also scaled-up to 80% coverage.
Can see that in most sites a decrease in the number of treatments is needed.
If we compare to baseline, in Amsterdam and Slovenia no scale-up is needed. In Czech Republic and Belgium minimal scale-up is needed as in over 50% of the runs 2% incidence is already achieved once scale up OST and NSP.

In other sites the scale-up needed compared to baseline is less than 5 times for all sites other than Finland,… and we see that by scaling up OST and NSP (depending on what baseline coverage rates were already) we see a 20-80% decrease in the number of treatments required to reduce HCV incidence to 2%.  And note the uncertainty driven largely because of uncertainty in PWID prevalence.

So if we want to conserve HCV treatments, set achievable rates of scale-up, and obtain greatest impact really need to scale-up OAT and NSP
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EPIToPe Programme (Evaluating the Population Impact of Hepatitis C Direct Acting Antivral Treatment as Prevention for People Who Inject Drugs)

WS1: Demonstration study of rapid large scale HCV WS3: Qualitative study of the barriers and

DAA therapy to PWID in Tayside (intervention site) WS1 recruits facilitators to scaling up HCV DAA therapy to PWID
. . patients for WS3 O What are the_ _system—, pr0\{|der— and patient-level

U Can rapid large-scale HCV DAA therapy be delivered to barriers and facilitators to scaling up HCV DAA therapy to

PWID in the community? _, PWID?

O Are cure (SVR) rates comparable to other real-world U What are the collateral effects of HCV DAA therapy on

examples? health risk behaviours of PWID, their engagement with

U What is the rate of HCV re-infection following services and perceptions of ‘recovery’?

treatment and cure?

WS3 generates logic

model and manual on

how best to scale-up
therapy in WS5
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template for scaling up
therapy in WS5
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WS5: Evaluation of HCV Treatment as Prevention in
England
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data for impact
and economic
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and methods for design of for evaluation in WS5
‘ evaluation in WS5
WS4: Modelling the intervention effect and cost- WS2: Enhancing Public Health Surveillance to
effectiveness of scaling up HCV DAA therapy to WS2 provides monitor HCV, behaviours and service utilisation
PWID data for impact among PWID in the intervention and control sites
and economic across the UK
O What is the effect of the intervention (in WS1) on modelling in WS4

chronic HCV prevalence among PWID? O What are the trends in chronic HCV prevalence &

O What is the contribution of HCV treatment and other ‘— incidence among PWID in intervention and control sites

primary prevention interventions to the intervention pre and post the demonstration study (in WS1)?

effect? U Can we develop methods to estimate the number of
U What is the cost-effectiveness of HCV Treatment as PWID and chronic HCV PWID ?

Prevention using real-world data?

O Can we determine if DAA therapy leads to improved
health risk behaviours and uptake of drug services?




Trends in HCV antibody prevalence among PWID in Scotland and England 2010/2011 to 2016.
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Trends in HCV antibody prevalence among PWID in Scotland and England 2010/2011 to 2016. HCV, hepatitisC virus; PWID, people who inject drugs.


Projected chronic HCV prevalence and incidence among PWID in Tayside with and without the
intervention.

1'(I)'8yside HCV Prevalence =5 Tayside Incidence

—baseline —baseline
--increased treatment --increased treatment
e 80}
% é 151
o
= S
% 60 B o
D
= O 1 0
S 3
e W S
g =
b= S 5
O 20

0 - | ‘ 0 - , *
2015 2017 2019 2021 2015 2017 2019 2021
Year Year


Presenter
Presentation Notes
Projected chronic HCV prevalence and incidence among PWID in Tayside with and without the intervention. Blue shaded area denotes the 95% credibility intervals of the model projections with and without the intervention. HCV, hepatitisC virus; PWID, people who inject drugs; py,person-years.
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Overview of HCV testing and treatment pathways for the PWID population in NHS Tayside.

S . [ Enhanced HCV testing and treatment service targeting PWID

and treatment to all at

risk of HCV A

I
==

HCV therapy provided in HCV therapy HCV therapy HCV therapy
secondary care by specialist provided by
initiated, prescribed provided by spodalist rlurso-lad
nurse-led clinicsin 1 specialist nurse
' altndnout " and dispensed baddedinthe specialist nurse-led clinics at the fixed
By pharmacists e clinics site needle
addiction clinics
exchanges
PWID defined as those who either (a) are currently injecting drugs, () have ever injected drugs and are currently DBS: deied blood spot; OST: opiosd substitution therapies;
on opioid substitute therapy, or (c] have ever injected drugs and are currently in prison PWID: people who ingect drugs

Target Reached ahead of schedule:— 555 patients treated on
583 occasions by September 2019 and to date >730 HCV RXx
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Overview of HCV testing and treatment pathways for the PWID population in NHS Tayside. DBS, dried blood spot; HCV, hepatitis C virus; NHS,National Health Service; OST, opioid substitution treatment; PWID, people who inject drugs.


EMERGING EVIDENCE



Estimates of chronic and cleared HCV infection among

PWID in Scotland™

(*missing Ab and RNA data have been imputed)
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So moving from model evidence to actual empirical evidence.  Norah palmateer showing this in later session Thursday at 1.20.  In Tayside there has been an increase in community treatment of PWID.  This is associated with a reduction in chronic HCV of 29% from 34% to 24% in chronic HCV in PWID from 2013 to 2017/18 as measured by routine surveillance.  There has been less scale-up in rest of scotland and see less decline.


Estimates of chronic and cleared HCV infection among

PWID in Scotland™

(*missing Ab and RNA data have been imputed)
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And if only look at PWID with HCV antibodies – then in Tayside see viraemia/ chronic HCV fallen from 60% to 42% - 30% fall – in contrast to less than 5% - so direct evidence of HCV Treatment as Prevention .  Now how much can be attributed to HCV treatment scale-up and how much to other interventions – and is Tayside on track to hit elimination targets is what we will now model.

Moving to modelling with real empirical evidence – rather than using model to raise and test hypotheses about what could be achieved and how important HCV treatment and other intervention scale-up could be in reducing HCV transmission in PWID. 


Causal impact synthetic control method (CIM) simulation and estimated intervention effects and
95% credible intervals for a range of assumed effects.
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Causal impact synthetic control method (CIM) simulation and estimated intervention effects and 95% credible intervals for a range of assumed effects. Footnote: Illustration of CIM. First subplot shows a single data set, where solid lines represent the simulated prevalence in the absence of the intervention, and the dashed lines represent the outcome of treated site in the post-intervention period under different intervention magnitude scenarios. For each one of the three scenarios,we calculate the estimated average intervention effect along with credible intervals. These are shown in subplots 2 to 4. We see that as the effect increases, the intervals tend to move away for zero. However, the intervention effect only becomes significant in scenario 3, where zero is not included in any of the post-intervention time points.


Next Steps

e Evaluate HCV TasP in Tayside
— Synthetic control analysis
— Infectious Disease & Economic Model
— Qualitative studies of scaling up — manual

— Qualitative accounts of opioid use disorder
treatment outcomes post SVR

e Evaluate HCV TasP in England

— New protocol — emulate step wedge trial design



Modelling the impact of incarceration
and prison-based hepatitis C virus (HCV)
treatment on HCV transmission among

people who inject drugs in Scotland



Recent incarceration associated with increased risk
of HCV/HIV acquisition among PWID

Relative

Study Location Risk (95% CI)
Iversen 2013 Australia E nal 2.84(2.01,4.02)
Mabher (unpublished) Australia T 2.31(0.86,6.21)
Azim (unpublished) Bangladesh —":— 1.36 (0.60, 3.09)
Bruneau 2015 Canada —°—i— 0.94 (0.30,3.10)
Milloy (unpublished) Canada -~ 2.61 (1.69,4.04)
Milloy (unpublished) Canada T-% 1.16 (0.81, 1.68)
Roy (unpublished) Canada L 1.08 (0.78, 1.49)
Sacks-Davis 2016 Canada han 238 (1.43,3.95)
Spittal 2012 Canada -0:- 1.25(0.83,1.89)
Aladashvili (unpublished) Georgia ——‘;— 1.56 (0.57,4.23)
Smyth 2003 Ireland —— 0.79 (0.42,1.48)
Brunton 2000 New Zealand ——E—’— 2.75(0.34,21.99)
Havens (unpublished) USA 'i—‘— 2.80(1.36,5.77)
Mehta (unpublished) USA T+ 1.60 (0.55, 4.68)
Craine 2009 United Kingdom —":— 1.36 (0.48, 3.85)
Hutchinson (unpublished) United Kingdom TT— 2.02(0.89,4.61)
Platt, Hope and Hickman (unpublished) United Kingdom —“:— 1.22 (0.48, 3.09)
Overall (12=57.3%, p=0.002) 9 1.62(1.28.2.05)

|

Stone Lancet Infectious Dis

2018 30



Impact of Scaling-up Prison Treatments

90 [ Continuing status quo with DAAs (10.4 per 1000 incarcerated PWID)
¥ 80 [[] Treat 80% infected PWID prison entrants with sentence lengths >16 weeks
g [
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Baseline Scottish scenario Baseline Scottish scenario with no increased risk amongst
recently incarcerated PWID after 2015

* 43% of incarcerated PWID have lengths > 16 weeks;

60% have sentence lengths > 12 weeks. sentence 26 October 2020



Preliminary logic model HCV treatment as prevention (EPIToPe).

Situating the Problem across five

diverse settings

Services Level

Implementing Service Level Change to Facilitate HCV TasP

Intervention

Focus of Change in Implementation
(Contexts, Antecedents & Behaviours)

For All Settings

Busy stretched services
Resistance to larger client groups
Attrition in client pathway

For Health Care Professionals
(population target)

Resistance to increased workload
Lack of awareness and engagement
with TasP

Lack of “buy-in” to new pathway

PWID (target population)
Recognising risk of HCV
Stigma associated with HCV |
Lack of knowledge of TasP
Fear of older HCV treatments
Culture of treatment suspicion

Inputs

Co-ordinated
leadership at all
levels

Additional financial
resource for testing
and treatment

Community HCV
treatment Nurse
Facilitator (key

opinion leaders)

Scaling up the
settings. Treatment
in the community
where PWID is:
drug treatment
facilities (Inc. OST);
new TP in key NSP;
Prisons;
Pharmacies; NHS
Hep-C treatment
centres.

Settings

Culture of settings
Prioritisation of TasP

Scale of patient population
Systems processes

Clarity of new patient pathways

For HCV Nurse Facilitators
Identify local HCW champions
within settings

Work with PWID champions and
potential client key opinion
leaders

For HCPs

' Embedding new TasP into
existing services

Endorsement of TasP to
colleagues

'Engagement with TasP
Increased offer of test to new
clients

Increased offer of treatment to
all clients

For PWID

of TasP adh
TasP patient pathway
Changing descriptive and
injunctive norms to saturate the
‘population

e to

b, 4

PWID Level

/'/ ¥ ™,
/ \\‘.
| Common intervention |

functions
* Behaviour change wheel
Education,
Persuasion,
Training,
Environmental
Restructuring,
Modelling,
Enablement,

" Commen .
Mechanisms of
Action within

intervention
*TDF domains

Vs

Social influence,
Environment, context
and resource,
Beliefs about
Consequences,
Behavioural regulation,
Professional/social |
__ role and identity, /
“_Knowledge.

Short Term

Outcomes

Intermediate

New service culture

New systems,
processes

\Larger client group

Less chaotic client

group
/New norms for HCW

'New norms for PWID

Immediate reduction in
HCV prevalence and
positive signal that HCV
risk reduced.

Cultural change within
services — treating all
and prioritising TasP

Increased uptake of HCV
treatment among PWID

New systems to manage
patient flow across
pathway

Better understanding of
new HCV treatments

Demand for new HCV
treatments

Matthew Hickman et al. BMJ Open 2019;9:e029538
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Preliminary logic model HCV treatment as prevention (EPIToPe). HCPs, healthcare providers; HCV, hepatitis C virus; HCWs,healthcare workers; Hep-C, hepatitis C; NHS, National Health Service; NSP,needle and syringe programmes; TasP, Treatment as Prevention; PWID, people who inject drugs.
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