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sofosbuvir 9231 ravidasvir (pan-genotypic treatments, on-going clinical trial)
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Optimal strategies to screen and treat chronic
hepatitis C viral infections in the direct-acting
antivirals (DAAs) era
Global VS Thai Elimination Target

Using mathematical and economic modelling approach
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Study rationale

Current situation of Hepatitis C

*» Disease burden is high in this region

* Silent killer :
* Early diagnosis and treat can save lives =
Hepatitis C ] =
Testing baby boomers saves lives e
—_— L
H3Million | 3in4 1414 -

About 3 million adslts in the US are Upta 3in 4 people whi a n-mlmua

Ilrrlnlwlmhbepnllt virus, don’® know they have |

moat are baby bocmens. Wﬂ'ﬂlmlmmwmw
maedical care.

Stanaway ID et al. The global burden of viral hepatitis 1990-2013.
Lancet. 2016

f£11945-1965

Hnlmmhwlmm 1045 through 1965,
sheradd get ested for bepatitis

From -http://wclk.com




Current approach & Gaps
g =0 .g

* Treatment policy for Thailand . we G
is changing rapidly depending = @ « 0 o

on the availability of new drusgs S -
and health budget T

+ Information required to
support the decision may be
lacking or incomplete

* Long-term strategic planning
covering the whole cascade of
HCV is therefore difficult and
not solely evidence-based

Proposed tools

* Modelling can be used as a tool to design optimal packages for HCV
control because

* It is relatively quickto set up

* It can incorporate important elements related to the disease, population and
multiple interventions while keeping other irrelevant complexities as simple
as possible

* |t is evidence-based, data-driven and can guide decision making based on the
up-to-date situation

» Give estimates of cost and budget impact




Example: Malaria

dS = ..
di= .
dR= ...

Model = set of maths equations
UUUAT889AANA YA AL N N AT A A P
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Study objectives

* To develop a modelling tool to promptly help designing optimal
screening policy, diagnosis, lab testing and treatment of choice for
any Hepatitis C situation

* To challenge the global target based on the modelling results for Thai
setting
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Hepatitis C Cascade

Costs and
Outcomes

population Questions : Mass screening or using some criteria?
* Target screening

* High risk group i.e. IDU

Increase ,

* High prevalence areas
awareness * High risk age groups i.e. 50-59 or > 30 yrs
Identify risk * Routine check-up and blood donation screening
groups
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Hepatitis C Cascade

General Costs and
i, Treated y
population Outcomes

General

Riscnmmandod Tastng Saquancs for Matiifying Currant HCV infaction

Diagnosis

population testing and
preparing for
treatment
Choices of tests =~ wwoeswe= o e

w-—:nw—\w [V

Choices of care =~ SEE==r= TS
providers e

General Costs and

Treated

population Qutcomes

&)

Questions : Who should be tested annually and how?
= Standard VS low-cost diagnosis algorithm i.e. HCV core
antigen (HCVcAg) test

Questions : Required further tests before treatment?
* To compile with NHSO criteria (Genotyping, stiffness)
* To guide selection of the most appropriate antiviral regimen
(Genotyping)

11



Hepatitis C Cascade

General
population

General Diagnosis

Questions : Providing treatment by
specialists VS Primary care setting?
* Choice of drugs
* Access and adherence
* Costs

Drugs of choice

Healthcare
settings

Hepatitis C Cascade

General
population

General Diagnosis testing | On treatmm” Cost and outcome

Questions : Are there other outcomes or costs to be
considered?

= Genotype information

* Effect on transmission

Incidence, mortality,

- ; HCV various stages
* HCV reinfection (ref: Poovorawan, 2016)

¢ Co-infections Direct/Indirect

Questions : Any advice on Budget Impact analysis medical/non-medical
costs
o) (ref: Rattanavipapong, 2018)
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Challenging Hepatitis C global

target

COMBATING HEPATITIS B AND C

TO REACH ELIMINATION BY 2030
E 5

Service Prevention @ Three-dose hepatitis 8 vaccine for infants

901
coverage (coverage %) 90%

@ Prevention of mother-to-child transmission

90%

of HBV: hepatitic B birth-dose vaccination or 38% 50% 90
other approaches (coverage %)
Blood safety: donatons
© Blood screened with guality 89% 95% 100%
and injection  accurance
pabely I fet f
[coverage %) Injection safely: use o o o
ey engincered devices e P ot
© Harm reduction (sterile syringaineedle
set distribuled per person per year for 20 200 300
people who inject drugs [PWIDI)
@ Treatment  5a. Diagnosis of HBY and HCV (coverage %) <5% 30% 90%
fome wn
&b Treatment of HEV and HCV (coverage %) <1% 3 eligible
3 million i
A reated
CV)
Impact s . = = 30% 90%
leadkig to Incidence of chronic HBY and HCV infections 6-10 millian rhckietsn teduntion
elimination 10% B85%
Maortality from chronic HBY and HCV infections 146 million raduction reduction

MAY 2016

COMEATING HEPATITIS B AND C
10 REACH ELIMINATION
BY 2030

13



Thai strategic plan (2016-2020)

* To increase treatment coverage to 50%

* To decrease viral transmission via extensive blood donor screening
and harm reduction approaches

Mathematical and Economic
modelling
DU IARATIANANTA S LAIATHTAAS A5 1T UG

HTAP O e,

-
SR
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Previous work: Estimating the Impact of Expanding Treatment Coverage
and Allocation Strategies for Chronic Hepatitis C in a Direct Antiviral
Agent Era.

Natural History of Liver
Chronic HCV infection transplantation
with different

treatment scenarios L%
and coverage. ,

Susceptible
Population

Poovorawan K, Pan-Ngum W, et al. PLoS One. 2016

Estimated prevalence, deaths and annual incidence of HCC related to HCV over
the next 20 years when using standard VS DAAs

Poovorawan K, Pan-Ngum W, et al. PLoS Cne. 2016 Sep 15;11(9):e0163085.
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15953 lau HITAP (Rattanavipapong, PlosOne 2018)

* MIiMNAILIINGL DAAS
1. Sofosbuvir+Peginterferon alfa~Ribavirin NLEM ﬁtyimnﬁnuﬁﬁqﬁ

2. Sofosbuvir+Daclatsvir National List of Essential Medicines

3. Sofosbuvir+Ledipasvir
Tnndnimagunimiianimazszvdasdununimainndie peginterferon
alfa+Ribavirin fiog i Fomdnuiani il 2550 navzdlumszanlsznodannnd

sEunliziugunm

* amadosornmmaldounigEunmdnim i dososnnuitoaamazanlsznaung
ARIABNUT Sofosbuvir 11Nz Sofosbuvir+Ledipasvir Mg tinyFu14

* fanfinmdaniomaznsinn TinhimiudneudTudssnnsfouynnguogiinim
i ustvziluma sanlszymduaun Simstoasmsdondhaidodiunsda
& ™ & - - o
nanaazing ¥ o ey dhiti loneGeandaniougeingla: Ton

Expected outcome

Some examples from previous work
* Mass malaria interventions costing tool:
https://costingapp.shinyapps.io/costingtool/

» Towards malaria elimination in Savannakhet, Lao PDR:
mathematical modelling driven strategy design

https://moru.shinyapps.io/savannakhet
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