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Table 1. Base Case Value and Sensitivity Range Extracted From Literature for Transition Probabilities

28 ERtEHSHE CrRiEE U S BT
= A8, BRIEFSMREDD A H SR BBl
Background (all-cause) mortality*° WEIFET-R Age-specific
Cirrhosis annual decompensation rate (%)% s s : A 2 11.8%® 3.9-12.5
Derived monthly decompensation rate (%)* ARSI RE AL RO R AL 0.98 0.32-1.04
Decompensated cirrhosis-related 5- year cumulative survival (%)! 5 14-50.8
Derived monthly mortality risk (%)" %fﬂ SARFRLALAIIRHUS 420 ﬁ{%%\gﬁ, 1.12-3.22
LR-related 30-day perioperative mortality (%)°>2631353%  JFPIRRE30RFIEFARMET G 2.2 0-5.3
Post-LR 5-year cumulative recurrence rate (%)°>2">"* FEIR AR 5 540 s B e B 2 62 42-78
Derived monthly recurrence rate (%)* 1.60 0.90-2.49
Annual mortality risk of recurrent HCC (%)2%-28:5# R B S HAERE T RS 30.1 23.6-38.7
Derived monthly mortality risk (%)* 2.94 2.22-4.00
Median waiting-list time to CLT (days)"**"'! 50%K B E R A BTSSR E (A 110* 36-234
Derived monthly probability of obtaining CLT (%)? 17.44 8.62-44.33
24 month dropout risk due to tumor progression (%) iqgw.gnp;g;g MR BT EREN BRER 5341 -
Monthly dropout risk due to tumor progressmn (%) 2.3-b.6
Derived monthly dropout risk (%) 3.10 2.3-5.6
Annual mortality risk of HCC outside Milan (%) RS K ZER TR EIE TR 44.2 33.8-51.0
Derived monthly mortality risk (%)* 4.75 3.38-5.77
CLT-related 30-day perioperative mortality (%)>>** 1T BHE30R M EFEARRE X 3.2%% 0-9.88
CLT-related 5-year cumulative survival (%)>>78:25:3% %11 HHE R R S5 54F B RIS 2 67.8%* 60-90

Derived monthly mortality risk (%)" 0.65 0.18-0.85
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Table 2. Base Case Value and Sensitivity Range for Costs

ERIERSEE  gomit SRR
CURREREBPAL jiE (ErifEEs

¥ 50 ¥/ [750% 3] 200%)
Costs in USA ($)
One time cost of surgical treatments FAR(—IRMERAR)
LR cost* IR A 25,086 12,543-50,172
CLT cost'®* fF#1E 137,701 68,851-275,402
TACE per session* Hahlikie 224097 (B97#2) 25,961 12,981-51,922
Monthly follow-up cost LR CSIEND N
Compensated cirthosis'®* TUEIARAELL 61 31-122
Decompensated cirrhosis™ Je 442 H#A - fgi141,519 760-3,038
Post-CLT in Year 1* HTASHE A 25 145 5,410 2,705-10,820
Post-CLT in Year 2 and onwards* 958 344-2,215
HCC recurrence ITVIBREHHIIE &5 1,770 885-3,540
Contraindication to CLT 3,894% 1,947-7,788
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Table 3. Base Case Value and Sensitivity Range
Extracted From Literature for Utilities

HiES
%ﬁ@.ﬁ%ﬁ? fﬁz R 23 AT O U
S ) ol CCERYERED
Compensated cirrhosis* SRR 0.76 0.65-0.90
Decompensated cirthosis* ~ RAERIFFEL 0 66 0.37-0.86
Post-CLT in Year 1* W Ese  0.69 0.64-0.71
Post-CLT in Year 2 and onwards*/H #1852+ .73 0.62-0.84
Contraindication to CLT* HEiteEE  0.63 0.26-0.86
HCC recurrence® s H IS kG 0.63 0.26-0.86
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Table 4. Incremental Cost-Effectiveness Ratios Comparing Liver Resection Versus
Cadaveric Liver Transplantation in the Three Countries at the Base Case

USA Switzerland Singapore

Various Costs LR CLT LR CLT LR CLT

QALYs (years) 3.9 5.3 3.9 5.3 3.9 5.3

Incremental QALY gained (years) — 1.4 — 1.4 — 1.4

Lifetime cost (US$) 81,870 244 876 100,256 320,379 39,097 196,578

Incremental cost (US$) — 163.005 — 220,122 — 157.481
| ICER (US$) - 115,743 - 156,300 - 111,821

Cost-effectiveness threshold (US$) 50,000 51,507 50,123

Is CLT cost-effective? No No No

IHDIBEA =4 7 3.9 = IARE A dreE (QALYs) , TMHAZIE N Z =4 T
1.41QALYs.

AL REARS T DI AR B E AR i e (ICER) BT g =N E =
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A CLT-related 5-year cumulative survival

Post-LR 5-year cumulative recurrence rate

Utility for post-CLT in Year 2 and onwards
One-time treatment cost for CLT
Monthly cost for post-CLT in Year 2 and onwards
Discount rate
Utility for compensated cirrhosis
Utility for states "Contraindication to CLT" and "Post-LR with recurrence”
Monthly cost for post-CLT in Year 1
Utility for decompensated cirrhosis
Annual decompensation rate
Decompensated cirrhosis-related 5-year cumulative survival
Monthly dropout risk due to tumor progression
CLT-related 30-days perioperative mortality
Median waiting-list time to CLT (days)
Annual mortality risk of recurrent HCC
One-time treatment cost for LR
Monthly cost for decompensated cirrhosis

Unit cost of TACE per session
Threshold:

LR-related 30-days perioperative mortality $50,000 per QALY

Utility for post-CLT in Year 1
Annual mortality risk of HCC outside Milan
Monthly cost for compensated cirrhosis

B Base-case ICER:
a $115,743 per QALY
[ |
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40,000 90,000 140,000

Parameter

ICER (USS$ per QALY)
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il High value
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B CLT-related 5-year cumulative survival .
One-time treatment cost for CLT
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Utility for post-CLT in Year 2 and onwards

Post-LR 5-year cumulative recurrence rate

Monthly cost for post-CLT in Year 2 and onwards ———————————————————— |
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Discount rate E —
Annual decompensation rate | || ————
Utility for compensated cirrhosis i _
Utility for states "Contraindication to CLT" and "Post-LR with recurrence” | *
Utility for decompensated cirrhosis E 1—
Decompensated cirrhosis-related 5-year cumulative survival | e —
One-time treatment cost for LR | _j
Monthly dropout risk due to tumor progression | — ;
Annual mortality risk of recurrent HCC ' B — | B oy
CLT-related 30-days perioperative mortality E — B towwlue
Monthly cost for decompensated cirrhosis | ﬁ
Median waiting-list time to CLT (days) E :_
Monthly cost for post-CLT in Year 1 | ==
LR-related 30-days perioperative mortality i Threshold: +
Annual mortality risk of HCC outside Milan E $51,507 per QALY *
Utility for post-CLT in Year1 | | | Base-case ICER:
Unit cost of TACE per session : w $156,300 per QALY
Monthly cost for compensated cirrhosis E l
- - o - —
50,000 100,000 150,000 200,000 250,000 300,000 350,000
Parameter ICER (US$ per QALY)
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C CLT-related 5-year cumulative survival

One-time treatment cost for CLT

Utility for post-CLT in Year 2 and onwards
Post-LR 5-year cumulative recurrence rate
Discount rate

Monthly cost for post-CLT in Year 2 and onwards
Utility for compensated cirrhosis

Utility for states "Contraindication to CLT" and "Post-LR with recurrence"
Annual decompensation rate

Utility for decompensated cirrhosis
Decompensated cirrhosis-related 5-year cumulative survival
Monthly dropout risk due to tumor progression
CLT-related 30-days perioperative mortality
Annual mortality risk of recurrent HCC

Median waiting-list time to CLT (days)

Monthly cost for decompensated cirrhosis
LR-related 30-days perioperative mortality
One-time treatment cost for LR

Monthly cost for post-CLT in Year 1

Annual mortality risk of HCC outside Milan

Unit cost of TACE per session

Utility for post-CLT in Year 1

Monthly cost for compensated cirrhosis

40,000

Parameter

« WEHRAMRI (CER) HRAMBHRSH: BHEEHSEFER
o YR RA RIS BT R IT = 84,9 % B LA FIT,  ICERBHR T RAR 2K 25 BRI AH -
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~ $111,821 per QALY
=
0
90,000 140,000 190,000
ICER (USS per QALY)
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Fig. 3. Scenario analyses: the most pessimistic scenario for liver resection. (A) Impact of CLT-related 5-year cumulative survival on ICER. (B)
USA: Combined impact of CLT-related 5-year cumulative survival and one-time treatment cost for CLT on ICER. (C) Switzerland: Combined impact
of CLT-related 5-year cumulative survival and one-time treatment cost for CLT on ICER. (D) Singapore: Combined impact of CLT-related 5-year
cumulative survival and one-time treatment cost for CLT on ICER.
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Cost-Effectiveness Analysis of Liver Resection Versus
Transplantation for Early Hepatocellular Carcinoma
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Kheng Choon Lim,"** Vivian W. Wang,s* Fahad J. Siddiqui,l’4 Luming Shi,”> Edwin S.Y. Chzm,l’z’4
Hong Choon Oh,> Say Beng Tan,'? and Pierce K.H. Chow*®’

Both liver resection (LR) and cadaveric liver transplantation (CLT) are potentially cura-
tive treatments for patients with hepatocellular carcinoma (HCC) within the Milan cri-
teria and with adequate liver function. Adopting either as a first-line therapy carries
major cost and resource implications. The objective of this study was to estimate the rel-
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(1) HCC within the criteria stated above carry no additional specific short-term mortality rate
in addition to that of the underlying cirrhosis.

(2) HCC patients face the risks of tumor spreading while waiting for LT. We assumed the
probability of HCCs outgrowing the criteria for CLT to be constant over time.

(3) We only consider contra-indication due to tumor progression
(4) Once the HCC is outside Milan criteria, only palliative care with TACE would be given.

(5) Once a patient has recurrent HCC after resection, only palliative care with TACE would be
given.

(6) During palliative care for HCC, we assumed that most patients would die from HCC rather
than the underlying cirrhosis. Nevertheless, no HCC-specific mortality is reported in the

literature, while only all-cause mortality was available for patients with recurrent HCC and
patients with unresectable HCC treated by TACE.

!7! No recurrence state modeled in the CLT arm.




