S1 Appendix - Details of state transition model equations
We use the following example to illustrate how the state transition probabilities of the model are derived.

Example: With d,.(t) being the annual background probability of death, we let 6(t) = 1 — d,.(t), which is
the annual probability that an individual will not die of CHC-related causes. The number of individuals
who, at the beginning of the year 2000, were in the undiagnosed FO stage of CHC (stage Xo) can be estimated
to be equal to a proportion q.p,(1 — dy)o(t) of u(1999) (the number of new infections in 1999) plus a
proportion af (t) = (1 — %,1)(1 —dy)a(t) of Xy(1999) (the number of individuals in state Xo in 1999).
Here, q.j, is the probability that a new hepatitis C infection will become chronic, d,, is the probability that
an individual with an acute infection will be diagnosed before the infection turns chronic, g1 is the annual
probability that an undiagnosed individual in fibrosis stage FO will progress to fibrosis stage F1, and dj is
the annual probability that an undiagnosed individual in fibrosis stage FO will be diagnosed with CHC.

Therefore:
X,(2000) = qopr(1 —dy)o(t) u(1999) + aé‘(t)XO(1999)

The first term represents the number of individuals who became infected with HCV in 1999 who survived
until year 2000, and who remained undiagnosed throughout 1999, and whose infection became chronic
between the 1999 and 2000. The second term represents the number of individuals who had CHC at stage
FO in 1999, and who survived until 2000, and who remained undiagnosed throughout 1999, and whose

infection did not progress from FO to F1 in 1999.

From the state transition model illustrated in Fig 1, we similarly arrive at the following expressions, which

are functions of parameters in S1 Table:

Parameter formula Description

alX(t) = (1 — qi,i+1)(1 —d)o(t) Probability that an individual in state X; (i=0,1,2,3) in year t will
remain in state X; in year t + 1.

BE®) = qiis1 (1 —dy) o (0) Probability that an individual in state X; (i=0,1,2,3) in year t will
progress in liver fibrosis, transitioning to state X;,; in year t + 1.




Y*@) = (1 —=dpc — dyce — dy)o(t)

Probability that an individual in state X, in year t will remain in state
X,inyeart + 1.

8P (6) = (1 = qij41)dio ()

Probability that an individual in state X; (i=0,1,2,3) in year t will be
diagnosed, transitioning to state D; in year t + 1.

() = qi141d;0(t)

Probability that an individual in state X; (i=0,1,2,3) in year t will
progress in liver fibrosis and be diagnosed, transitioning to state D; ¢
inyeart + 1.

eP() = duo(t)

Probability that an individual in state X, in year t will be diagnosed,
transitioning to state D, in year t + 1.

al () = (1= i) (1 = t;(v)) o ()

Probability that an individual in state D; (i=0,1,2,3) in year t will
remain in state D; in year t + 1 (for viral genotype v).

BP () = G141 (1 — t,(v)) o (t)

Probability that an individual in state D; (i=0,1,2,3) in year t will
progress in liver fibrosis, transitioning to state D;,, in year t + 1 (for
viral genotype v).

Y2(t) = (1 —dpc — dyce — ta(v))o(t)

Probability that an individual in state D, in year t will remain in state
D, in year t + 1 (for viral genotype v).

57 (t) = (1 - qi,i+1)ti(v) a(t)

Probability that an individual in state D; (i=0,1,2,3) in year t will be
treated, transitioning to state T; in year t + 1 (for viral genotype v).

() = i1 ti (V)0 (0)

Probability that an individual in state D; (i=0,1,2,3) in year t will
progress in liver fibrosis and be treated, transitioning to state T; 4 in
year t + 1 (for viral genotype v).

') = t,(w)o(®)

Probability that an individual in state D, in year t will be diagnosed,
transitioning to state T, in year t + 1 (for viral genotype v).

al(t)=0 Probability that an individual in state T; (i=0,1,2,3) in year t will
remain in state T; in year t + 1.

Br()=0 Probability that an individual in state T; (i=0,1,2,3) in year t will
progress in liver fibrosis, transitioning to state T;,; in year t + 1.

yT (@) =0 Probability that an individual in state T, in year t will remain in state

T,inyeart + 1.

857 (t) = s;(w)a(®)

Probability that an individual in state T; (i=0,1,2,3) in year t will
show SVR, transitioning to state S; in year t + 1 (for viral genotype
V).

$(@) =0

Probability that an individual in state T; (i=0,1,2,3) in year t will
progress in liver fibrosis and show SVR, transitioning to state S;,4
inyeart + 1.

() = s,(w)a(®)

Probability that an individual in state T, in year t will show SVR,
transitioning to state S, in year t + 1 (for viral genotype v)..

@) = o(0)

Probability that an individual in state S; (i=0,1,2,3) in year t will
remain in state S; in year ¢ + 1.

Bi®)=0

Probability that an individual in state S; (i=0,1,2,3) in year t will
progress in liver fibrosis, transitioning to state S;,4 in year t + 1.

Y3(®) = (1 = dpc-syr — Aucc-svr)o(t)

Probability that an individual in state S, in year t will remain in state
S,inyeart + 1.

8'(8) = (1 = 5;(v))a(®)

Probability that an individual in state T; (i=0,1,2,3) in year t will not
show SVR, transitioning to state N; in year t + 1 (for viral genotype
V).

™) =0

Probability that an individual in state T; (i=0,1,2,3) in year t will
progress in liver fibrosis and not show SVR, transitioning to state
N;yqinyeart + 1.

e"(t) = (1 —dpc— ducc — sa())a(t)

Probability that an individual in state T, in year t will not show SVR,
transitioning to state N, in year t + 1 (for viral genotype v)..

al’(t) = (1 = qi41)0(t)

Probability that an individual in state N; (i=0,1,2,3) in year t will
remain in state N; in year t + 1.




B () = qi410()

Probability that an individual in state N; (i=0,1,2,3) in year t will
progress in liver fibrosis, transitioning to state N;,, in year t + 1.

YN@®) = (1 —dpc = dycc)o(t)

Probability that an individual in state N, in year t will remain in state
N, inyear t + 1.

bpc(t) = dpco(t)

Probability that an individual in state X,,D, or N, in year t will
develop decompensated cirrhosis, transitioning to state DC in year
t+1.

bpc—syr(t) = dpc-syro(t)

Probability that an individual in state S, in year t will develop
decompensated cirrhosis, transitioning to state DC in year t + 1.

bycc(t) = dycco(t)

Probability that an individual in state X,, D, or N, in year t will
develop hepatocellular carcinoma, transitioning to state HCC in year
t+ 1.

bycc-svr(t) = ducc—syro ().

Probability that an individual in state S, in year t will develop
hepatocellular carcinoma, transitioning to state HCC in year t + 1.

Apc(t) = (o(t) — as)(1 — as)

Probability that an individual in state DC in year t will remain in state
DC inyeart + 1.

Apcc(t) = (6(®) —ax)(1 —ay)

Probability that an individual in state HCC in year t will remain in
state HCC in year t + 1.

Apr(t) = a(t) — ag

Probability that an individual in state PT in year t will remain in state
PT inyeart + 1.

Bir-pc(t) = (a(t) — ag)as

Probability that an individual in state DC in year t will receive a liver
transplant, transitioning to state LT in year t + 1.

Bir—pcc(t) = (o(t) — az)ay

Probability that an individual in state HCC in year t will receive a
liver transplant, transitioning to state LT in year t + 1.

Bpr(t) = a(t) —as

Probability that an individual that receives a liver transplant (state
LT) in year t will survive, transitioning to state PT in year t + 1.

The above  state

transition

probabilities

feed directly into the state transition

matrices Ay (t), Ap (t), Ap(t), Ag(t), Ay (t) and By (t), By (t), Bs(t), By(t), which take the form
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where the placeholder [] canbe X, D, T, S, N. The structures of the matrices Ay.j(t) and Bp(t) arise directly

from the state transition model illustrated in Fig 1.

In addition, we let

Bycc(t) = bucc(®)[0 0 0 0 1]
Bycc-svr(t) = bucc—svr(®)[0 0 0 0 1]
B, = [qenr 0 0 0O 0],

Bpc(t) = bpc(®)[0 0 0 0 1]
Bpc-svr(t) = bpc-syr(®)[0 0 0 0 1]

The above-defined quantities are then combined into the following matrices, which are used in the state-

space model equations (10), (11):
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Where cycc is given in S3 Table, Coye = [do dy dy d3

vector of five zeros.

AHCC
BLT—HCC

dy4 + dycc + dpc] and Og denotes a row

Bpr




