o
¥

&4

$ 3 vyt
TP
Ft &
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WHO HEPATITIS ELIMINATION TARGETS

Incidence:90% reduction in new cases of chronic HBV and HCV by 2030
Mortality: 65% reduction in HBV and HCV deaths by 2030

HBV HCV

B —— Status quo
infant vacciation o Scenario (Epidemic type)
r Infant vaccination + birth dose vaccination
! — Infant vaccination + birth dose vaccination + PPT 0 lla b llc 11
E-—-1" Infant vaccination + birth dose vaccination+ PPT + treatment
1".,| Infant vaccination + birth dose vaccination + PPT + treatment + cure
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'] WHO HEPATITIS ELIMINATION TARGETS

WHO TARGET BY 2030
Impact Targets

Incidence: New cases of chronic HBV and HCV 90% relative reduction
Mortality: HBV and HCV deaths 65% relative reduction
Service Coverage Targets

HBV childhood vaccination coverage 90%

HBYV birth dose vaccination coverage or other PMTCT initiative 90%

Screening of blood donations 100%

Safe injections: % of injections administered with safety 90%

engineered devices in and out of health facilities

Harm reduction: number of sterile needles and syringes 300

provided per person who inject drugs per year

HBV and HCV diagnosis 90%

HBV and HCV treatment 80% of persons with

chronic infection treated

World Health Organization. Draft global health sector strategies. Viral hepatitis, 2016-2021. www.iasociety.org




A HEPATITIS C VIRUS ELIMINATION AMONG
X PEOPLE LIVING WITH HIV (PLWH)
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A No particular targets for Hhnfected populations
A Settingsneed guidance as to how to achietaggets (overall and among PLW
A Different risk groups will likely require different strategies

A Dynamic transmission models can help determine what is required to ach
Incidence targets
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S TALK OUTLINE

A Elimination among HI\infected peoplewho inject drugs
(PWID)

A Elimination among HINinfected men who have sex with men
(MSM)

A Achieving HCV treatment scalgp for others at risk of
reinfection: costeffectiveness in India



> >

HCV elimination among HIV-infected people who
inject drugs (PWID)
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S 2 ELIMINATION OF HCV AMONG HIV-INFECTED PWID

A Discussion about elimination among HIV+ subgroups through-apadé HCV
treatment to PLWH

A Research Question: Can treatment for HIV+ PWID eliminate HCV among this group-
A Methods: Dynamic joint model of HIV and HCV transmission among PWID (currel
and former) calibrated té&\ndalucia Spain.
A ~30% PWID HIV positive
A ~70% PWID HCV seropositive
A 90% of HIV+ ever PWID HCV seropositive
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HCV Chronic

Prevalence

IMPACT OF TREATING ALL HIV+ PWID IN ANDALUCIA:
ELIMINATION AMONG HIV+ PWID NOT POSSIBLE TREATING ONLY PLWH
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ﬁ\ EUROPE: COMBINATION PREVENTION REQUIRED TO REDUCE

|
S INCIDENCE AMONG ALL PWID TO <2% 10 YEARS

100

A <80 per 1000 PWID annually treated without harm | !
- reduction scale up . | -

A <50 per 1000 PWID + harm reduction to 80%
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Treatments per 1000 PWID annually

| 1
Amsterdam Belgium Czech Republic Denmark Finland France Hamburg Norway Scotland Slovenia Sweden

Fraser H, Martin NK, et al. (under review) www.iasociety.org



GENERAL SCENARIOS: COMBINATION INTERVENTION REQUIRED TO

A Stable epidemics, 12
year injecting duration

A <60 per 1000 PWID
treated annually without
harm reduction

A With harm reduction,
could reduce to <40 per
1000 PWID annually

| A
S 2 REDUCE INCIDENCE AMONG ALL PWID BY 90%, 2017-2030
O 90 O No coverage of OST NISP
§ ] 0 Coverage of OST aiNBP= 20%
o 80 @ Coverage of OST aiNbP= 40%
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Baseline HCV chromeevalence among PWID

Preliminary worlkbased on Martin NK et al. CID 2013

www.iasociety.org



| A SCOTT COUNTY, INDIANA: EPIDEMIC SCENARIOS WITH
SR INCREASING INCIDENCE REQUIRE MORE SCALE-UP
100 Treatments per 1000 PWID

i annually required to reduce

E wol incidence by 90% by 2030

ﬁ ] .

S ool 00| T - A 3-fold higher

- T treatments

ﬁ w0l 100 - required than if
= i epidemic was stable
=S 0— -

E 0 [ Iwithout full ham reduction

S I ith full harm reduction

Fraser H., Martin NK, et &lddiction 2017 (in press) www.iasociety.org
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AUSTRALIA: REGULAR TESTING IS REQUIRED

Annual HCV incidence

7000 |
Treatment scale-up only
Treatment + rapid RNA + annual testing of PWID in OST
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- = = WHO target (80% reduction)
5000
D
=
© 4000
=
(&)
=
©
2 3000
[
<C
2000
.b d...b 1000
AN | |
J"'b 2020 2025 2030

Year

Scott et al i in press IDJP Www.iasociety.org




EVEN IN RESOURCE RICH COUNTRIES

A TREATMENT PRIORITIZATION LIMITING SCALE-UP TO PWID
R

|
S

Drug Use
[C) Abstain (unknown)
5 k!
I{{. tp 0 [ZJ Abstain for 1 mo
T g =y
e [ Abstain for 3 mo
-:_'r . B Abstain for 3 or 6 mo
A B Abstain for 6 mo
0 Mo B Abstain for 12 mo
| Ryt [CJ None
O Mcene listed

[} Unknown
B Mol available

X DC (abstain
for 3 mo)

[1] Marshall A. EASL 2017 [2] Barua S. et al. Ann Int Med 2015 BSOS e



| A HOWEVER IN LOW-MID PREVALENCE SETTINGS,
S % | MORE COST-EFFECTIVE TO PRIORITIZE EARLY TREATMENT TO PWID
70000 - L, & PWID, moderate
60000 - u PWID, mild
f;@ 50000 - ®m Ex-non PWID moderate
= 40000 - ® Ex-non PWID mild
Y
ki
gQ
QO +
s 2
0
@
Z
T P
%q._pot“bq__p 20% chronic prev among  40% chronic prev among
&4 F4 PWID PWID
3:1 ’ *£20,000 willingness to pay.

Martin NK et al. J Hepatol 2016: 65(1):17-25. www.iasociety.org
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HCV elimination among HIV-infected MSM
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Fig. 2. Forest plot of hepatitis C virus seroconversion in HIV-positive MSM in 15 studies.
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Hagan H et al. AIDS 2015; 29:2335-2345

2.00

HCV seroconversion
rate [95% CI]

1.40 [1.10-1.70]
1.23 [0.53—1.93]
1.18 [0.731.91]
0.93 [0.64—1.34]
0.89 [0.61-1.30]
0.79 [0.49—1.26]
0.60 [0.40—0.80]
0.58 [0.36—0.89]
0.47 [0.33-0.67]
0.43 [0.35-0.52]
0.37 [0.22—0.63]
0.34 [0.27—0.43]
0.22 [0.12-0.37]
0.19 [0.13-0.47]
0.00 [0.00—0.02]
0.53 [0.49—0.58]

www.iasociety.org




HCV REINFECTION INCIDENCE AFTER SVR AMONG HIV+ MSM
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Lambers et al. AIDS 2011, 25(17):F21-7.

Martin TCS et al. AIDS 2013;27:2551-2557

Ingiliz P et al. J Hepatol 2017;66:282-287.

Martin NK CROI 2017; Chaillon A et al. In preparation
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UK: NEED MORE TREATMENT AND MORE TESTING OR
BEHAVIOR CHANGE

Difficult to reduce low incidence by
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s % o 90% (to <0.14%)
g 14 7 o e Requires:
221, | A All treated after diagnosis
E,ﬁ . (currently 88% tested/year) plus
) g g 25%behavior reductionor
:%‘ ' A Enhanced testingnd treatment
£ P 0.6 - all tested every 6 months and
?E £ 04 treated
é 0.2 <—90% reduction

0

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
Year

=Current testing and treatment with DAAs

===100% treated after diagnosis (current testing rates)

==100% treated after diagnosis plus behavior change
100% tested every 6 months and treated

Preliminary work based on Martin NK et al. CID 2016 www.iasociety.org



BERLIN: INCREASING INCIDENCE AND HIGH
TESTING/TREATMENT, NEED ACUTE TREAMENT OR BEHAVIOR
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CHANGE B | |
4 Difficult to reverse increasing
= Incidence with existing high
E N 4 testing/treatment rates.
> 835 Requires:
=8 3 | A All newly diagnosed treated
E E. 25 within 3 months (licensing for
5= acute treatmenj, or
2T A All newly diagnosed treated
© @~ within 6 months plus 10% risk
g= 1 behavior reduction
o 05 ¢
T 0 < 90% reduction

19971999 2001 2003 2005 2007 2009 20112013 20152017 201920212023 20252027 2029
Year

—Current Treatment with DAAs (803 newly diagnosed treated after & months)
m==All newly diagnosed treated after 6 months, 25%/year previously diagnosed
All newly diagnosed treated after 3 months, 25%/year previously diagnosed
== pAll newly diagnosed treated after & months, 25%/year previously diagnosed, plus behavior reduction
+* Data

Martin NK and Ingiliz P, preliminary work www.iasociety.org



| A SWITZERLAND: INCREASING HIGH RISK BEHAVIOR MEANS
S R ELIMINATION REQUIRES BEHAVIOR CHANGE

A Pessimistic scenario: B Intermediate scenario: C Optimistic scenarlo:

w  Growing size of the high-risk group Stable size of the high-risk group Decreasing size of the high-risk group
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SalazaiVizcayd. et al. Hepatology2016 www.iasociety.org



IMPORTANCE OF SEXUAL MIXING TO HCV EPIDEMIC AMONG MSM
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19.7
20 A Sexuabehavioralrisk

heterogeneity and HIV preferential
mixing among sexual partners is

High risk group also have increased risk

18
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@ = 14 of HCV among HIV+ MSM.

g2 12 | "
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o = pairings could reshape the epidemic
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Baseline (Sc1) Biological factors Mixing by HIV Mixing by risk  All factors* (Sc5)
(Sc2) status* (Sc3) status* (Sc4)

MacGregolL, Martin NK, et alnt JEpidemiol2017 www.iasociety.org



| A HCV TASP AMONG HIV+ MSM IN THE NETHERLANDS:
SR ENCOURAGING REAL WORLD EVIDENCE

Model: elimination not possible by 2030,
FYR G Y280 d9umxk: NBRAzOGAZ2Y AY H &SI NAEX.

-E 14-,:—_.__-- A S S I I — Jmmediate

g 12-._;\.:\...?......?.... ..,......;......é.. E. .;.. ...; — Delayedtc: F2

E‘ 10 = 5..5.\.:5\.....;;.... TR ..;\.. E. .5.. ...g — DE'E}"EC‘ ta F3

- FRE e S eSS e S Reatworld halving in acute HCV incidence 262016!
8 M R SR et SR R SR Sk

% 21! " ""'“" 2014 2016

= 020'15 2020 2025 2030 2035 2040 2045 2050 2055 A-HCV n=83 A-HCV n=49

Year PYFUn=8290 PYFUn=8961

11.2/1000PYFU (95% CI 9-14) NP 5 5/1000PYFU (95% Cl 4-7)

1.1% per year 0.55% per year
Hullegie SJ et al. CROI 2015 abstract nr.536

IRR 0.49 (95% CI 0.34-0.69)
Jan-Dec 2014 11.2/1000
Jan-Jun 2016 6.9/1000

Jul-Dec 2016 4.0/1000
Boerekamp A et al. CROI 2017 abstract 137LB
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Achieving HCV treatment scale-up for others at risk of
reinfection: cost-effectiveness in India case-study



A OTHERS AT RISK OF REINFECTION:
X COST/REINFECTION CONCERNS IN INDIA

A In many LMICs, othé?LWH atisk via unsafe medical/communiiyjections
A India does not have a national screening and treatment strategy for elimination
A Substantiatoncerns about reinfection (& cost) among general population
A 2.9injections/personiear (over 3 billion), half considered unsafe
A ~40% of HCV infections due to unsafe meditaictions
A Recent evidence DAAs are eeaving in India, but study does not include reinfection

A Research question: Are DAAs cadfective in India includingeinfection?
A Method: Closed cohorimarkovmodel with a fixed rate of reinfectiogt, health care
provider perspective, Indiapecific public hospital health care costs, DAAQY%
SVR and $900/treatment

1.Reid S. Indian J of Community Medicine 2012g@arwaR, et al. PLoSONE 2017 www.iasociety.org



DAAS IN INDIA COST-SAVING FOR F2-F4
INCLUDING RISK OF REINFECTION
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Chaillon A and Martin NK preliminary results www.iasociety.org



| A| TREAT ALL (FO-F4) COST-EFFECTIVE COMPARED TO F2-F4
S R WITH VERY HIGH REINFECTION RATES

O

5:5 L) Intervention highlycosteffective if

%) qt:) ICER < per capita GDP in In(#4580).

2 £ 1500

Qo

L DAAs for all (FFA)HIGHLY

53 v COSTEFFECTIM&

% w1000 —oo_  reinfection rates <25% per

2 fn" year, compared to no
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Chaillon A and Martin NK preliminary results www.iasociety.org
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CONCLUSIONS



| A CONCLUSIONS: w}’ﬁw
S R HCV ELIMINATION AMONG HIV-INFECTED PWID &4 &4
Fb &

A To eliminate HCV among HIV+ PWidkd to target ALL PWID

A Elimination possible with
A achievable levels of treatment
A in combination with harm reduction

A More difficult in outbreaks and if scale delayed
A Currentprioritization underminingelimination efforts and may not be most costffective

A Affordability still a key concern
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