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Background

Loss of hepatitis B surface antigen (HBsAQ):
desired treatment endpoint for chronic hepatitis B (CHB)

Studies have shown an association between HBsAg loss and
Improved long-term clinical outcomes in CHB patients

Its utility as a surrogate endpoint needs to be well-described for
development of novel therapies and regulatory decision making
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Objectives o s

= To describe the association between HBsAg loss and HCC
development

= To evaluate HBsAg loss as a surrogate endpoint for improved
long-term clinical outcome in CHB
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Systematic literature review conducted in PubMed, EMBASE,
and Cochrane Library databases for articles published between
Jan 1990-Nov 2018

Inclusion criteria:
>50 CHB patients

=2 years of follow-up
Measured for serum HBsAg status at baseline and during follow-up

Reported data on HCC
‘ TORONTO CENTRE FOR
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= Exclusion criteria:

Duplicate study population

HBYV reactivation

Liver transplant recipients

No clinical endpoint studied

No HBsAg loss/HBsAg-persistent cohort for comparison
HCC prior to HBsAg loss

HCV/HDV/HIV coinfected population

Case-control studies
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Incidence rates of HCC from HBsAg loss and HBsAQg-persistent
groups used to calculate rate ratios (RR)

HCC incidence rate= number of HCC in cohort/total person-years of follow-up in cohort)

Reciprocal continuity correction factors used for studies reporting zero events in the HBsAg
loss cohort?

Meta-analysis of RRs using a random effects model performed

Subgroup and sensitivity analyses conducted to test robustness
of results
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Study selection flow chart

strategy
(n=3410)

Records identified by search

Identification

Additional records identified through
other sources
(n=94)

Screening

Eligibility

Records after duplicates
removed
(n=2916)

Full-text articles assessed for
eligibility
(n=94)

Records excluded by screening
titles/abstracts (n = 2822)

Studies included in quantitative
synthesis
(n=28)

O oo ~Jo U W wMN PR

Studies excluded:

. Duplicate study population (n = 8)
. Case-control studies (n = 3)

. <2 years average follow-up (n = 3)
. HBV reactivation (n =6)

. Liver transplant recipients (n=5)
. Co-infected population (n=1)

. No clinical endpoints studied (n=9)
. No HBsAg persistent cohort (n=9)

. No HBsAg seroclearance (n = 14)
. HBsAg status not reported (n = 8)*
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Studies included reporting
HCC incidence
(n=26)

Studies included reporting
incidence of liver
decompensation

(n=7)

Studies included reporting
incidence of LT and/or all-cause

mortality
(n=13)
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*Investigators reached out to the
corresponding authors of these articles and
either did not receive a response or the
response did not include the needed
clarifications.
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HCC Meta-analysis

Study L S - aniss% ) 100 1000 R Llci’n“:;fcr l:::::: p-value  Weight
Sun et al,, 2014 4 80 595 11900 < ' L 001 <001 16E+08 0681  0.03%
Takkenberg et al., 2013 13 26.0 79 1580 ¢ ' 014 <001 1874 0433  0.62%
Yang et al., 2013 6 338 115 6469 ¢ : S 005 <001 24278 0480  0.20%
Kim et al.,2008 11 440 204 8160 £ | S 002 <001 10449 0378  0.21%
Marcellin et al., 2009 18 540 295 8850 & : S 005 <001 15385 0473  0.24%
Idilman et al., 2012 10 618 173  1069.7 ¢ | y 005 <001 17297 0470  0.22%
Chan et al., 2011 12 94.0 91 6598 4 , 007 <001 1318 0321  0.54%
Orito et al., 2015 13 975 589 44175 & , S 001 <001 65E+03 0512  0.09%
da Silva et al., 1996 20 1140 164 8364 ¢ : 005 <001 1012 0268 0.52%
Tsenget al., 2011 18 1530 372 31620 <—o ; s 003 <001 26031 0461 0.19%
Fattovich et al., 1998 32 1813 277 15697 o—i 029  0.04 212 0221  3.46%
Arai et al., 2012 25 2129 398 23542 o 055  0.07 412 0563 3.41%
Buti et al., 2015 62 3100 633 31700 £ | 004 <001 2405 0333 0.38%
Brouwer et al., 2016 43 3354 249 19422 ¢ o ' 013 <001 1511 0399  0.65%
Moucari et al., 2009 28 3920 69 8970 ¢ ' 012 001 253 0173 1.56%
Zonneveld et al., 2004 38 4294 115 9775 o—I 033 004 264 0293  3.15%
Yang et al., 2016 37 4568 181 18100 o ' 015  0.02 112 0065 3.44%
Cho et al., 2014 165 5665 1981 68018 —D— 112 059 215 0728 18.99%
Fung et al., 2014 45 6450 730 139308 4 : 5 001 <001 12834 0360 0.18%
Lauret et al., 2015 78 7722 534 52866 o 053  0.07 403 0537 333%
Kim et al., 2014 110 10780 5299 317940 —o—r | 004 001 029 0001 3.56%
Yip et al., 2018 376 22184 19887 935683 O | 012 003 047 0002 6.54%
Lim et al., 2016 145 35916 293 72574 é—o : 006 <001 099 0049 1.80%
Tsenget al., 2015 338 41551 1783 219185 —— 022 0.9 055 0001 12.82%
H [+]
e e wws v wws T o3 1 0w 00 T oo e o
| OVERALL 33264 2730323 154519 1211810.9 & | 030 020 043 <0.001 100.00% |
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Subgroup analysis

Number of Total person-years Rate ratio
studies Number of  of follow-up I
\ patlents / I Lower Upper
Variable Subgroup K N P-Y RR p-value

limit limit

Study Design
Retrospective 18 182465 1416301.5 ———
Prospective 8 5318 68541.7 ——————y

0.27 0.16 0.48 <0.001
0.23 0.12 0.44 <0.001

Cohort type
Untreated 12 155534 1312287.0 i 0.26 0.17 0.39 <0.001
Treated 11 30553 150170.5 +—= 0.19 0.06 0.63 0.006
Both 3 1696 223856 ! e ' 0.36 0.09 1.46 0.152
Genotype
A/D 10 3056 293783 +——e 0.22 0.08 0.56 0.002
B/C 16 184727 1455464.9 p———— 0.27 0.15 0.48 <0.001
Co-infected subpopulation
Yes 3 148485 1217211.2 | * 0.31 0.16 0.62 0.001
No 23 39298 267631.9 — 0.27 0.16 0.44 <0.001

HBeAg Status at Baseline

73 [ N P

(+) 5 1184 9258.7 ¢ . 0.31 0.09 1.11 0.073
(-) 6 3787 45751.3 e 0.20 0.09 047 <0.001
Mix 15 182812 1425833.2 — 0.26 0.14 0.48 <0.001
O D o R TORONTO CENTRE FOR
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Sub-analysis of treatment studies

Number of Number of Total person-years

studies patients of follow-up Rate ratio
\ / / |

N\ / /7 I Lower Upper
DrugClass K N P-Y RR . . .. p-value

limit limit
IFN 2 250  2695.9 = . : 0.24 0.04 133 0.101
Nrtl 7 29898 146351.6 p— X 0.17 0.03 0.96 0.045
Nrtl+IFN 2 405 11230 r—e— } 0.11 <0.01 6.99 0.2596
Overall 11 30553 150171 —e ' 0.19 0.06 0.62 0.006

|
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Sensitivity analysis: Average follow-up

Average follow-up duration was the only factor that had a
significant influence on the rate ratio

Magnitude of HCC risk reduction associated with HBsAg loss
Increased with increasing follow-up duration

Excluding studies with <5 or >10 years of follow-up mitigated this
effect; however, the trend persisted
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Conclusion

14

HBsAg los
HCC
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s was strongly associated with a significantly reduced risk of

Both spontaneous and treatment-induced HBsAg loss were associated
with reduced risk of HCC, regardless of treatment type

Although the degree of risk reduction may differ, the positive effect

associated

with HBsAg loss persisted through all patient subpopulations

Achieving

HBSAQ loss is a reliable measure of tangible clinical benefit

Our results provide validation for the use of HBsSAg loss as a surrogate
endpoint for HCC risk reduction and improved clinical outcome in CHB

patients
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