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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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Mathematical model (not statistical model)

ISusceptible infetlous Recovery ' dS/dt= -B(I/N)S
: di/dt=" B (I/N)S - VI
 dR/dt= I

time of infection

latent period infectious period immune Model Parameters

N = populationsize
B = transmission rate

| | Y = recovery rate
Susceptible Infected Recovered

Infectious |

SiRmodell

General - Cured
D red s ured or
popolation iagnose Treated e

nd coverage,




General Costs and

i Diagnosed
population Outcomes
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How to screen population?

General
population

Cured or
Death

Diagnosed Treated

o)

n1sAANSadlsARINEN msAansaslsalullsrmnsnamdns
[Mass screening) (Target screening)
- * a1 40-50 1] o fpndeietled
* 9155060 1) ¢ Glenandndaeiiniaia
* a7 40-60 1) * nguTEinE

L4 ﬂ: e N
s fnealéiu@en

* fsiaada

Model screening

Cost of screening

> Incidence/
Screening B : i Prevalence/
Death

Economic analysis

Treatment model

Cost of treatment



WHO elimination target

TESTING

- * Elimination of HCV infection as a public
SR health threat requires diagnosing 90% of
o R et those infected and treating 80% of those
iy diagnosed.

PO 0 DA T

-t . However, in 2015, there were Iarge deficits

Screening

90%
45% 45%
30% 30% 30%

10% 10% 10% 10% 10% 10% 10% 10% 10%
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General
Treated

population Diagnosed

¢ =
\D Question :

What tests should we use for screening?

 Standard VS low-cost diagnosis algorithm
« Antibody HCV->HCV RNA
* Antibody HCV -> HCV core antigen
= Antibody HCV -> Rapid HCV RNA test

Roecommandad Testing Sequonce for [dentiTying Currant HCWV [nfaetic

Costs and
Outcomes

1
| Amecna ey o apprgeet

L 0 e

* Rapid HCV RNA test (o o R W e

Accuracy, Cost, Lost between two tests ; |

!

Treatment scenarios

General Linkage to

population Risgtaas treatment

Costs and
Qutcomes

/
\D Question : What drugs(s) to go for?

1. sofosbuvir sxufu peginterferon alfa «is 2a viza 2b uaz ribavirin (enlu
s Feuanuvai)

sofosbuvir s ledipasvir (enluindamdnivieni)

sofosbuvir w51 daclatasvir (pan-genotypic treatments)
sofosbuvir s=:fiu velpatasvir (pan-genotypic treatments)
sofosbuvir sauriu ravidasvir (pan-genotypic treatments, on-going
clinical trial)

5N e

)
Genotype
Fibroscan (standard)
APRI (new)
4
&)
Extra lab routine
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Qutcomes and costing

General

Linkageto

Diagnosed E=aaee treatment

population

CD Outputs \D )
« Model outputs (by genotype) + Costof screening prog_ramrne _
 Prevalence.incderice *  Cost HCV treatment (direct medical)

« Totaldeaths (eathiiem liesr +  Treatment costs of HCV complications

decompensation and HCC related (direct n."ie.:dical',l
- Repeatinfection in some groups * HIV additional treatment cost (only

(MSM) discussion)
« Treatmentefficacy (by genotype) /

Cost

Scenarios of interest

Variables _|options | —

Screening No screening  40-50yrs 50-60yrs 40-60yrs Risk groups  No screening 5
group

Screening - L Syrs 10yrs - 3
period
Diagnosis Antibody Antibody Antibody Rapid HCV Antibody 4
test HCV->HCV HCV -> HCV  HCV -> Rapid RNA test HCV->HCV
RNA core HCV RNA RNA
antigen test

Treatment sofosbuvir+  sofosbuvir+ sofosbuvir+ sofosbuvir+ sofosbuvir+ sofosbuvir+

cholce peginterferon ledipasvir daclatasvir  velpatasvir ravidasvir peginterferon

Total number of scenarios
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WHO Elimination target

* Elimination is defined as a 90% reduction in new chronic infections
and a 65% reduction in mortality compared with the 2015 baseline

In case of continue
using the PEG+RBV

PEG+RBV increasing by 200 courses per year,
Prioritized treatment allocation, No screening

treatment Stop time

Prevalence 123 0.43 1 i e
o £E] e
ChronicHCY 812129 288131 33.22% ¢ 5; 2
infection reduction E " S &
HCCincidence 5886 3425 e %
Death 64.52% £ — E—
reduﬂion 2019 2021 2023 2025 M27 2029 2031 2033 2055 2007 2019 H21 2023 2025 20T 2029 2001 2033 O3S 2037
me Line
Deaths 140295/9 186912/161
(decompensate 1544 932
d/HCC) . g -
4 e T
Screening program  Total Screeningtest 0 I g e -0 é = —
£ e P e
HCV treatment Direct medical 61200%2360 = =
cost 144m (3m/year) g g -
Direct non-medical “ =

indirect

T ™ T T T TT T
019 2021 2023 2025 2027 2020 203t 2033 065 03T

fima

T L S —T—TT T
2010 2021 2023 2025 02T 2029 2031 2033 2035 2037
timi
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SOF based
treatment without

screening Start time PEG+RBY SOF based Stop tim
Mo treatment Prioritized treatment allocation Generalized treatment allocation
Mo scresning Without screening
2.
T R * -
Prevalence 123 0.42 s 2 3 i
£ ;8
Chronic HCV 812129 279030 65.64% £- ﬁ & -
infection reduction & 24 s E ________ "
HCCincidence 5886 3647 s R .
Death 40.05% 2020 2022 2024 2028 2028 2030 = 2020 2022 2024 2026 2028 2030
reduction tme tina
Deaths 1402959  181065/162
{decompensate 1544 553 a
d/HCC) g
2 _‘__-"'--\___ __'"—-\___
g — g S
! ) — —
i i e T 2 T—
Screening program  Total Screeningtest 0 L] g 2 e
) %o
v r ] g
HCW treatment Direct medical 76892x2000 = g = =
cost 153m = 9.6m/year g R
Direct non-medical o0 2022  202¢ 2028 2028 2030 2000 2022 2024 2026 2028 20%0
bme brre

Indirect

SOF based
nent (1) with
age-screening

trez

No

Start time

Prevalence 1.23
Chronic HCV 812129
infection

HCC incidence 5886
Death

Deaths 140295/9

(decompensate 1544
d/HCC)

Stop tim

PEG+REV SOF based
treatment Prioritized treatment allocation (1) at 40-50
Mo scresning
| 2030
0.37 s s
= < i
245683 £9.74% a1 2 -
5 e < | o e
reduction g S
3450 5 A o o e
85 24 -..________‘___‘_ g e imiweeswne
42.8% reduction i —— a z
180608/161 2020 2022 2024 2028 2028 2030 2020 2022 2024 2028 2028 2030
B3B8 time time

Screening program  Total Screeningtest  0.9(10,276,000x10

+
279,507%50) =
117m=7.3m/fyear

HCV treatment Direct medical 115777
cost ¥2000=231m=
14.5m/fyear

Direct non-medical

incidencaHOD

000

1000

o

3000

new

5000 10000

20060

[}

2020 2022 2024 2028 2028
time

2030

2020 2022 2024 2028 2028 2030
time
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