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Figure S1: PRISMA Diagram for the SLR

| Records identified during database searching

§ (n=3,770)
=
L
S
3
hsd
Duplicates removed
(n=133)
Records screened based on title and abstract
2 (n=3,637) Records excluded
S (n=3,143)
g Review/editorial (n=250)
@« Animal/In-vitro (n=32)
Children (n=35)
Disease not of interest (n=932)
Language (n=46)
Study design not of interest (n=335)
" —— Objective NOI (n=1506)
Full text articles assessed for eligibilit)
ulitextart (e494) 'gloility No SGA Disease CA (n=7)
=)
3
2
[y
Records excluded
(n=339)
Conference Searching/ Bibliography No SGA Disease (n=7)
(n=28) Objective NOI (n=313)
Outcome NOI (n=16)
Language (n=3)
- Included studies
3 (n=129 studies from 183 publications)
§
= I Deprioritisecl'r (n=40 studies from 44 publications)
dies includad In y
(n=89 studies from 139 publications)

ALP response (n=62) Composite response (n=58) Other surrogate endpoints (n=18)
- ALP normalization (n=16) - Modified Toronto (n=2) - Bilirubin normalization (n=14)
- Barcelona (n=19) - Momabh/Lindor (n=7) - Ehime (n=4)
- Rochester Il (n=7) - Paris | (n=31) - Nara (n=1)
- Toronto | (n=27) - Paris Il (n=29) - GGT normalization (n=2)
- Toronto Il (n=4) - Poise (n=10)
- ALP other cutoffs (n=18) - Rochester other (n=2)
- Rotterdam (n=20)
- ALP + other composite (n=8)

NOI: Not of interest; PRISMA: Preferred Reporting ltems for Systematic Reviews and
Meta-Analysis; SGA: Subgroup available; SLR: Systematic Literature review

TNot meeting meta-analysis eligibility criteria

Note: The endpoint categories are not mutually exclusive.



Table S1: Search Strategy for Embase® and MEDLINE® Using Embase.com?

#  SEARCH SYNTAX

'‘primary biliary cirrhosis'/exp OR 'primary biliary cirrhosis'/syn OR 'primary biliary
1 cholangitis' OR 'primary biliary cirrhosis' OR 'biliary cirrhosis, primary' OR

'‘primary biliary cholestasis' OR 'biliary liver cirrhosis' OR pbc:ab,ti

'liver cell carcinoma'/exp OR 'liver transplant-free survival' OR 'liver transplant

free survival' OR 'liver transplant® OR 'disease progression' OR 'event-free
survival' OR 'event free survival' OR 'cirrhosis':ab,ti OR 'compensat*®

2 cirrhosis":ab,ti OR death:ab,ti OR mortality:ab,ti OR 'liver outcome*:ab,ti OR
'liver related outcome™':ab,ti OR 'liver related complication*'":ab,ti OR 'liver
stiffness':ab,ti OR 'liver fibrosis':ab,ti

3 progn*:ab,ti OR 'risk factor*':ab,ti OR 'natural histor*' OR progress*:ab,ti OR

'surrogate':ab,ti

‘alp level*:ab,ti OR 'biochemical respons*':ab,ti OR 'alp normali*':ab,ti OR
‘alkaline phosphatase level*:ab,ti OR 'alkaline phosphatase normali*':ab,ti OR
'alkaline phosphatase respons*:ab,ti OR 'alkaline phosphatase estima*:ab,ti OR
'alp estima*':ab,ti OR "alt level*:ab,ti OR 'alt normali*':ab,ti OR 'alanine
transaminase level*':ab,ti OR 'alanine transaminase normali*':ab,ti OR 'alanine
transaminase respons™:ab,ti OR 'alanine transaminase estima*':ab,ti OR 'alt

4 estima*:ab,ti OR 'ast level*":ab,ti OR 'ast normali*':ab,ti OR 'aspartate
transaminase level*':ab,ti OR 'aspartate transaminase normali*':ab,ti OR
'aspartate transaminase respons*':ab,ti OR 'aspartate transaminase
estima*':ab,ti OR 'ast estima*':ab,ti OR 'serum bilirubin level':ab,ti OR
bilirubin:ab,ti OR 'bilirubin level':ab,ti OR hyperbilirubi*:ab,ti OR hypobilirubi*:ab.,ti
OR 'igm level™:ab,ti OR 'igm estima*:ab,ti OR 'fibrosis markers' OR 'markers of
fibrosis' OR 'fibrotest":ab,ti OR 'elastography’

‘cohort study' OR cohort* OR ((‘follow up' OR *followup') NEXT/1 ('study' OR
'studies')) OR 'retrospective study'/exp OR 'cohort analysis'/exp OR 'longitudinal
study'/exp OR 'prospective study'/exp OR 'observational study' OR (cohort
NEXT/1 stud*) OR (cohort NEXT/1 analy*) OR 'register' OR 'registry' OR
('database' NEAR/2 'study') OR (‘real' NEXT/1 'world') OR ('healthcare' NEXT/1
'record') OR 'pragmatic trial' OR 'real-world clinical trial' OR 'pragmatic clinical
trial' OR 'retrospective' OR 'prospective' OR 'database' OR 'retrospective
observational' OR 'prospective observational' OR 'non-random' OR 'nonrandom’
OR 'nrct' OR 'n rct' OR n?rct OR (('non' OR 'not') NEAR/3 (‘randomised' OR
'randomized'))



#  SEARCH SYNTAX

6 | #2OR#3 OR#4

7 | #1 AND #5 AND #6
TSimilar search strategy was followed for PubMed and Cochrane

Table S2: Participants, Interventions, Comparators, Outcomes, Timeframe, and

Study Design for Inclusion in the SLR

INCLUSION CRITERIA EXCLUSION CRITERIA

POPULATION

Patients with diseases other than PBC
Patients <18 years old

Mixed populations for which outcomes for
adults with PBC are not presented
separately

Assessment of patients with PBC with
other comorbidities (e.g., HIV, cancer, etc.)

Adult patients (aged 18 to 85 years)
diagnosed with PBC, irrespective of
diagnostic criteria and measures,
gender, race, and ethnicity

INTERVENTION/ COMPARATOR

No restriction NA

OUTCOMES

Surrogate endpoints:

e ALP response, ALP
normalization, other ALP cut-offs

e Composite response

e Other surrogate endpoints
Long-term clinical outcomes:

e Composite clinical outcomesT

e Overall death and/or LT

e Any liver-related events

Studies that do not report data of interest

e Other secondary outcomes (graft
loss after LT, overall mortality
after LT, recompensation,




INCLUSION CRITERIA EXCLUSION CRITERIA

disease progression)

STUDY DESIGN

e Clinical trials

e Observational studies e Case reports

e (Case-control studies o |Letters

e Real-world cohort studies e (Case series

e Database studies

LANGUAGE

e English language only. English
abstracts of non-English e Studies published in languages
language studies were other than English

considered for inclusion

ALP: Alkaline Phosphatase; HCC: Hepatocellular Carcinoma; LT: Liver Transplantation;
NA: Not Applicable; PBC: Primary Biliary Cholangitis; SLR: Systematic Literature

Review

TIncludes major clinical events, disease-related complications, overall death and/or LT



Table S3: Study Characteristics of the Included Evidence

e Study
S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Prospective
Journal . 1L: UDCA (91) 2L: | 24; Follow-up:
Y
1 Abbas 2026 article observational | Global 336 OCA (100) 48
study
. Follow-up for
Prospective 1L: UDCA (100) 2L:
UDCA: 114%;
Journal and . OCA + UDCA
2 Ampuero 2024 . : Spain 388 . for OCA:
article retrospective (26.8), Fibrates +
observational UDCA (24) 25.2%; for
fibrates-32.41
51; Extended
_ follow-up for
3 Angulo 1999 | Joumnal RCT USA 180 1L-UDCA (49.4) | ;pca.: 552+
article Placebo (50.6)
for placebo:
27.61
Conference Retrospective 1L: UDCA (NR) 2L: Follow-up:
4 Arvaniti 2025 observational | Spain 505 Bezafibrate or OCA -
Abstract 110t
study (100)
, 1L: UDCA (100) 2L: _
5 Azemoto 2009 | 0UMa! Retrospective | | on 83 Bezafibrate + UDCA | 2. & Follow
article observational up: 62.1%

(18)




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Journal Retrospective 382; Follow-
g .
6 Azemoto 2011a article observational Japan 138 1L: UDCA (100) up: 55.5¢
Journal 1L: UDCA (49.8)
7 Bonnand 1999 article RCT Global 548 Placebo (50.2) NR
8 Carbone 2013 | onference | Retrospective |, 3567 1L: UDCA (100) NR
abstract observational
Follow-up for
Conference | Prospective UK-PBC
9 Carbone 2015a P . Global 8867 1L: UDCA (77.7) cohort: 79.27;
abstract observational
for global PBC
cohort: 87.6F
Journal Prospective _ 79; Follow-up:
10 Carbone 2016 article observational UK 3919 1L: UDCA (80.7) 75.61
Journal Retrospective | South _ 120; Follow-
1 Chang 2023 article observational | Korea 173 1L UDCA (100) up: 78t
Retrospective )
12 | Chen 2026 Journal observational | China 553 1L: UDCA (100) 252; Follow-
article up: 65t

study




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Journal Retrospective 1L UDCA (100) 2L: ?oor(z‘;elrjgi‘li?)::t?
13 | Cheung 2016 ) pe Canada 120 Fenofibrate + UDCA '
article observational (38.3) 58.8%; for
' UDCA: 46.8%
Conference | Retrospective . 192; Follow-
14 ; ’
Cheung 2017 abstract observational China 144 1L: UDCA (100) up: 84+
. Conference | Prospective .
15 Copaci 2011 _ Romania 62 1L: UDCA (100) NR
abstract observational
Corpechot Journal Prospective
1 :
6 20082 article observational France 292 1L UDCA (100) NR
Conference | Retrospective _ Follow-up:
17 Corpechot 2016 abstract observational Global 176 1L: UDCA (100) 672
25; Follow-up
Journal Prospective 1L: UDCA (98.3) 2L: | for derivation
18 Corpechot 2022° . P ) Global 3308 OCA (7.6), Fibrates | cohort: 60%;
article observational e
(13.7) for validation
cohort: 60t
Conference Retrospective 1L: UDCA (96.9) 2L: Follow-up:
19 Couto 2026 observational | Global 2182 Fibrates (27.8), P:
abstract 88.8

study

OCA (0.3)




Publication

Study

Sample

Study

S.No. | Study name - Country . Treatment details | duration
Type design size
(months)
Conference | Case-control 1L UDCA (100) 2L:
20 de Tijera 2025° Mexico 329 Fibrate (17), Statin | NR
abstract study
(15.2)
21 | deVeer2022 | Youmal REtrospective | o al 3774 1L: UDCA (100) Follow-up:
article observational ' 86.41
De Vincentis Conference | Retrospective 1L: UDCA (NR) 2L: _
22 20241 abstract observational ftaly 631 OCA (100) Follow-up: 30t
Retrospective 1L: UDCA (100) 2L: ]
23 | Ding 2025a ‘;‘:tti’crlr;a' observational | China 526 UDCA + Fenofibrate lo_o’?jfr’"ow
study (19.4) >
Retrospective 1L: UDCA (100) 2L: ]
24 | Ding 2025b Journal observational | China 712 Fenofibrate + UDCA | |02 Follow
article up: 68%
study (24)
Retrospective _
25 | Ding 2025¢ Journal observational | China 170 1L: UDCA (100) | 208 Follow-
article up: 39t
study
Conference Retrospective
26 Dorizas 2025 Abstract observational | USA 84 1L: UDCA (100) NR

study




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
27 | Fujinaga 2017 | Conference | Retrospective | ;o |35 1L: UDCA (100) | NR
abstract observational
. Journal Retrospective 252; Follow-
f . J
28 Fujinaga 2019a article observational Japan 35 1L: UDCA (100) up: 165.61
Retrospective )
29 | Fujinaga 2025 | Joumal observational | Japan 226 1L: UDCA (100) 129; Follow
article up: 1141
study
Conference Retrospective
30 Gatselis 2026 Abstract observational | Greece 1385 1L: UDCA (100) Follow-up: 841
study
31 | Gazda2021¢ | Joumnal Retrospective | bal 249 1L: UDCA (100) | 247; Follow-
article observational up: 60t
32 | Gerussi2opp | Conference | Prospective ) 2129 1L: UDCA (93.1) | Follow-up: 120
abstract observational
Conference Retrospective
33 Gish 2025 Abstract observational | USA 726 1L: UDCA (100) 73
study
Conference Retrospective
34 Gish 2026 Abstract observational | USA 4013 1L: UDCA (100) 54

study




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
. Conference | Retrospective
35 Haddadin 2019 : UK 68 1L: UDCA (100) Follow-up: 35%
abstract observational
36 | Haldar 2021% | Joumal Retrospective | 499 1L: UDCA (NR) 204
article observational
Conference | Retrospective _ Follow-up:
37 Harms 2015 abstract observational Global 2326 1L: UDCA (100) 109.2+
38 | Harms2019e | Joumnal Retrospective | bal 3902 1L: UDCA (90.4) | Follow-up:
article observational 93.61
Retrospective 1L: UDCA (100) 2L: ]
39 Hayashi 2024 :cr)ttijglr;al observational | Japan 119 Bezafibrate + UDCA 37'2’824:”0\,\/
study (27.7) P
Hernandez Conference Retrospective 1L: UDCA (NR) 2L:
40 20242 abstract observational | Spain 400 Bezafibrate (100) NR
study 3L: OCA (15.5)
Hernandez Conference Retrospe_ctlve . 1'.': UDCA (NR) 2L: Follow-up:
41 2024b Abstract observational | Spain 215 Fibrates (90.6), 56.41
study OCA (9.3) '
Journal Retrospective . 1L: UDCA (95.2) 2L: | 216; Follow-
42 | Hofer 2024 article observational | St 42 Fibrates (14.3) up: 41.9%

10




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
43 | Huang 2017 Conference | Prospective | ;- 74 1L: UDCA (100) Follow-up: 361
abstract observational
i Conference | Prospective . _ Follow-up:
44 Huang 2018 abstract observational China 119 1L: UDCA (100) 45.61
Journal Prospective _ 154; Follow-
45 Huet 2008 article observational Canada 132 1L: UDCA (100) up: 103,681
Retrospective )
46 | Ilwadare 2024 | Joumal observational | Japan 190 1L: UDCA (100) 344; Follow-
article up: 116.41
study
Journal Retrospective 1L: UDCA (100) 2L: | 108; Follow-
47 | John 2021a article observational | Do 105 OCA + UDCA (20) | up: 39
48 | John 2021b Journal Retrospective | ;ga 532 1L: UDCA (94.2) | 108; Follow-
article observational up: 42
Journal 1L: UDCA (49.4) _
49 Jorgensen 1995 article RCT USA 180 Placebo (50.6) Follow-up: 24
: 1L: UDCA (100) 2L: _
50 | Kimura 2021 Journal Retrospective | | van 196 Bezafibrate (8.2), | 102 Follow
article observational up: 12

Prednisolone (9.7)

11




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Retrospective 1L: UDCA (100) 2L: ]
51 | Koky 2025a° :r)ttijc;r;al observational | Slovakia | 155 Fenofibrate (25.5), 31_2’1;81:0""
study OCA (4.1) P:
Conference Retrospective 1L: UDCA (84.5) 2L:
52 Kowdley 2024"% abstract observational | USA 22487 OCA (8.4), UDCA+ |73
study OCA (7)
Retrospective _ _
53 | Kowdley 2025 | 2oumal observational | USA 3974 1L: UDCA (49.9) | 22 Follow-up:
article 30t
study
Journal Prospective Follow-up:
54 Kugiyama 2025 . observational | Japan 1283 NR -
article 46.81
study
. Journal Prospective 208; Follow-
b . ’
55 Kuiper 2009a article observational Netherlands | 375 1L: UDCA (100) up: 116.4+
: Journal Retrospective _ Follow-up:
56 Kumagi 2010a article observational Canada 69 1L: UDCA (95.7) 98.31
: Conference | Retrospective _ 420; Follow-
57 Kumagi 2010b abstract observational USA 683 1L: UDCA (100) up: 98.281
Conference | Retrospective
58 Lam 2023 : Global 2244 1L: UDCA (100) Follow-up: 180
abstract observational

12




e Study
S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
59 | Lammers 2013a | CONference | Retrospective | o\ 2111 1L: UDCA (89) 92.4; Follow-
abstract observational up: 9%
Conference | Retrospective
60 Lammers 2013b . Global 3895 1L: UDCA (87) Follow-up: 84t
abstract observational
61 | Lammers 2016a | 20u™Mal Retrospective | o therlands | 687 1L: UDCA (100) | 278; Follow-
article observational up: 105.61
62 | Lammers 2016p | COnference | Retrospective | o\ 1820 1L: UDCA (100) Follow-up:
abstract observational 88.8t
Conference | Retrospective
63 Lammers 2018 : Global 4820 1L: UDCA (84.9) NR
abstract observational
75; Follow-up
for Toronto
Journal Retrospective responders:
64 Lammert 2014 . P . USA 398 1L: UDCA (100) 84+; for
article observational
Toronto non-
responders:
99t
Prospective
Conference | and _ Follow-up:
65 Leeman 2014 abstract retrospective Netherlands | 851 1L: UDCA (100) 106.8+
observational

13




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Prospective 1L: UDCA (100) 2L: _
66 | Li2025 :r)ttijc;r;al observational | China 63 Fenofibrate + UDCA 309;1;’"0‘”
study (100) P
Nationwide
1L: UDCA (94.6) 1L | Sohort: 108;
. Validation
+ : Fibrates (0.9), ) _
. o cohort: 202;
Journal Prospective Glucocorticoid Follow-up for
67 Lim 2025 . observational | Korea 4882 (13.1), Non- . .p
article . nationwide
study glucocorticoid )
immunosuppressive conort:
65.04%; for
agent (6.9) validation
cohort: 661
68 | Lin 2019 Journal Retrospective | 1 iwan 150 1L: UDCA (100) Follow-up: 360
article observational
. Journal Retrospective .
69 Liu 2016 . : China 455 1L: UDCA (95.3) 84
article observational
. Conference | Cross
70 Meloni 2024 . USA 822 1L: UDCA (100) 290
abstract sectional

14




Publication

Study

Sample

Study

S.No. | Study name . Country . Treatment details | duration
Type design size
(months)
24; After
Retrospective 1L: UDCA (100) 2L: | bezafibrate
. Conference . . e
71 Miura 2025 observational | Japan 226 Bezafibrate + UDCA | initiation
abstract
study (100) Follow-up:
104.4%
72 | Momah 20125 | Joumnal Retrospective | ;o\ 73 1L: UDCA (100) Follow-up: 36
article observational
73 Montano-Loza Journal Retrospective Global 332 ;Irbrgtzgf\aggg)cz k : 439; Follow-
2024 article observational (1) ’ up: 104.4t
. Conference | Retrospective
74 Murillo 2018 . Global 2081 1L: UDCA (100) Follow-up: 84t
abstract observational
. Journal Retrospective 420; Follow-
e .
75 Murillo 2019 article observational Global 1828 1L: UDCA (100) up: 100.8
76 | Murillo 2020a0 | Joumal Retrospective | bal 2555 1L: UDCA (91.7) | Follow-up:
article observational 87.61
. Conference | Prospective
77 Murillo 2020b . Global 234 1L: UDCA (100) NR
abstract observational
Journal : 1L: UDCA (100)§ 50; Follow-up:
78 | Nakamura2015 |~ . ::;SPGCUVG Japan 287 2L: Bezafibrate + | 61.5¢

UDCA (20.7)§

15




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
retrospective Other: Prednisolone
observational + UDCA £
bezafibrate (9.1)§
, 1L: UDCA (100) 2L: _
79 | Namisaki 2017 | Youmal Retrospective | | on 99 Bezafibrate + UDCA | 250 Follow-
article observational up: 133.21
(NR)
Retrospective 1L: UDCA (100) 2L:
fi ; -
80 | Ohfuji 2026 igzt;rcetnce observational | Japan 558 Bezafibrate (61.6), 37?’5;’"0‘”
study Pemafibrate (38.3) |
Journal Retrospective 1L: UDCA (NR) 2L: | 517; Follow-
81 Okumura 2025 Article observational | Japan 274 Bezafibrate (17.1) up: 105.6
study
Ornolfsson Journal Retrospective 1L: UDCA (60.8) 2L:
82 120190 article observational | 1024 222 OCA (2.3) 300
83 | Osmanz2021n | voumal Retrospective | o, 538 1L: UDCA (80.35) | 145
article observational
Cross-
Padilla-Lopez Conference | sectional
84 2026 Abstract observational Global 126 NR NR

study

16




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Papastergiou Journal Prospective _ 300; Follow-
85 2013 article observational UK 215 1L: UDCA (40) up: 961
86 | Parés 2006 Journal Prospective | o in 192 1L: UDCA (100) NR
article observational
1L: UDCA (96) 2L:
Fibrates (11.2),
87 Pariente 2021 JOl:Jmal Retrospgctlve Global 436 OCA (0.5), | 21; Follow-up:
article observational Immunosuppressive | 62.41
and/or steroids
(14.9)
Patanwala Conference | Prospective _
88 2010a™ abstract observational UK 4 NR Follow-up: 120
Baseline:
2795; 1
year:
89 |Perez 2018 Conference | Retrospective | 5\, 29673 141 . UDCA (NR) Follow-up: 60
abstract observational years:
1596; 5
years:
1274

17




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Conference Retrospective
90 Perez 2021 observational | Global 573 1L: UDCA (100) 252
Abstract
study
91 Pinyopornpanish | Journal Retrospective USA 292 1L: UDCA (100) 2L: | 240; Follow-
2022¢ article observational OCA (NR) up: 85.2t
1L: UDCA (100) 2L:
UDCA (47.5),
. Journal Prospective . UDCA + 61; Follow-up:
92 Qian 2020 article observational China 80 Prednisolone + 41.3%
Immunosuppressant
(52.5)
Retrospective )
93 | Qu 2019 Journal observational | China 65 NR 120; Follow
article up: 35t
study
Conference Retrospective
94 Rachel 2026 observational | USA 1137 1L: UDCA (100) 124.5
Abstract
study
Conference Retrospective
95 Reddy 2024 observational | USA 232 1L: UDCA (100) Follow-up: 60
abstract study

18




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
96 | Reiberger 2019 | Conference | Prospective i, . 382 NR 166
abstract observational
Journal Prospective 1L UDCA (100) 2L:
97 Reig 2018 . P ) Spain 48 Bezafibrate + UDCA | 38
article observational
(100)
, 1L: UDCA (100) 2L: _
98 | Reig 2019 Conference | Prospective | o . 54 UDCA + Bezafibrate | | OOW-UP:
abstract observational 70.8¢
(100)
Conference Retrospective
99 Renteria 2024aY observational | Mexico 132 1L: UDCA (100) 111
abstract
study
Retrospective 1L: UDCA (68.2) 2L: _
100 | Ritter 2025 Journal observational | USA 2402 | OCAFenofibrate | |0; Follow-
article up: 26.41
study (3.6)
Prospective 1L: UDCA (100) 2L: Efiy::r/;/up o
101 Roberts 2024 Jogrnal observational | Canada 823 OCA (.7'3)’ cohort: 78%;
article Bezafibrate (2.6), e
study Fenofibrate (5) for validation
cohort: 85.2t

19




Study

study

(25.6)

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Conference | Retrospective 1L: UDCA (100) 2L:
. : : ; -
102 Ronca 2026 Abstract observational | Global 866 Fibrates/OCA (100) Follow-up: 37t
study
Retrospective
Journal | 2" 114; Follow-
103 | Shen 2026° . prospective China 240 1L: UDCA (100) ’
article . up: 50.0t
observational
study
. Journal Prospective . _ 192; Follow-
104 | Shi2013 article observational China 262 1L: UDCA (100) up: 75.2+
Retrospective 1L: UDCA (100) 2L: ]
105 | Su 2026 :r)ttijc;r;al observational | China 161 UDCA + fenofibrate :79;1;”:""'
study (100) p-4s.
Journal Retrospective
106 | Tababi 2024 article observational | Tunisia 50 1L: UDCA (100) Follow-up: 761
study
Conference Retrospective 1L: UDCA (69.4) 2L:
107 | Tadros 2024 abstract observational | USA 160 OCA (7.5), Statin 252

20




Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Conference | Retrospective 1L: UDCA (100) 2L:
108 | Takano 2013 P . Japan 329 UDCA + Bezafibrate | Follow-up: 240
abstract observational
(32.2)
Journal Retrospective 1L: UDCA (100) 2L:
109 | Takano 2020 . P . Japan 150 UDCA + Bezafibrate | 268
article observational
(100)
. 1L: UDCA (100) 2L: _
110 | Takeuchi 2023 | conference | Retrospective ) | 799 UDCA + Bezafibrate | | 01OW-UP:
abstract observational 74.4%
(22.5)
. 1L: UDCA (100) 2L: _
111 | Tanaka2015 | “oumal Retrospective | | on 1121 Bezafibrate + UDCA | |20: Follow-
article observational up: 73.2%
(25.3)
Conference | Prospective .
112 | Teh 2014 . Singapore | 121 1L: UDCA (NR) 108
abstract observational
Conference Retrospective
113 | Tkachuk 2026a" observational | Canada 1470 1L: UDCA (96) 204
Abstract
study
| | . r Derivation
114 | Trivedi 2014a Oyrlna rospective | UK 1015 1L: UDCA (84.5) | cohort: 198;
article observationa Follow-up for
derivation

21




Study

study

(17.2)

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
cohort: 797;
for validation
cohort:87t
R ; Conference | Retrospective _ Follow-up:
115 | Trivedi 2014b abstract observational Global 3546 1L: UDCA (NR) 103.2+
116 | Van 1999 Journal Prospective |\ iherlands | 203 1L: UDCA (100) | 7O Follow-up:
article observational 47.3%
Retrospective _
117 | Wang 2024 Journal observational | China 117 1L: UDCA (100) 168; Follow-
article up: 68%
study
Retrospective _
118 | Wemer 202502 | COMerence | ervational | Netherlands | 3089 1L: UDCA (100) 408; Follow-
abstract up: 99.61
study
Conference Retrospective
119 | Wong 2025 observational | Global 1793 NR Follow-up: 221
abstract
study
Retrospective 1L: UDCA (97.3) 2L: _
120 | Wong 2026 Journal observational | Global 1793 | OCA (9.7), Fibrate | 225 Follow
article up: 22t

22




Study

study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
1L: UDCA (100) 2L:
. Fenofibrate, _
121 | Yang 2016 Journal Retrospective | g 323 prednisolone, 113; Follow
article observational . up: 39%
immunosuppressant
(NR)
122 | Yang 2023 Journal Retrospective | i 569 1L: UDCA (100) | 216; Follow-
article observational up: 59%
123 | Yoo 2018 Jogrnal Retrospe_ctlve South 271 1L: UDCA (100) 20.4; Follow-
article observational | Korea up: 120
Retrospective )
124 | Yoon 2025 conference |\ ervational | USA 312 1L: UDCA (100) 192; Follow
Abstract up: 48
study
Journal Prospective . _ 204; Follow-
125 | Zhang 2013 article observational China 187 1L: UDCA (100) up: 69,61
126 |zhang 2015+ | conference | Retrospective | L 630 1L: UDCA (NR) 144
abstract case-control
Retrospective )
127 | Zhang 2025 Journal observational | China 180 1L: UDCA (100) 112; Follow
article up: 61.21
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Study

S.No. | Study name Publication Stut.:Iy Country S.ample Treatment details | duration
Type design size
(months)
Retrospective _ .
128 | Zhu 2024 Journal observational | China 257 1L: UDCA (100) 96; Follow-up:
article 60t
study
Retrospective _
129 | Zhu 2025 Journal observational | China 232 1L: UDCA (100) 131; Follow
article study up: 41.8%

1L: First-line; 2L: Second-line; 3L: Third line; NR: Not reported; OCA: Obeticholic acid; RCT: Randomized controlled trial,
UDCA: Ursodeoxycholic acid; UK: United Kingdom; USA: United States of America.
§ Treatment details available only for N = 164 patients. T Median data. ¥ Mean data

Linked publications: 2Corpechot 2011, *Kuiper 2010; Kuiper 2009b; Hansen 2011, Corpechot 2024; Corpechot 2021,
dDrazilova 2024, *Murillo 2021, fFujinaga 2018; Fujinaga 2019b, 9Azemoto 2011b, "Ornolfsson 2018, iLau 2018, IDe
Vincentis 2024b; Terracciani 2024; Antonio 2025; De Vincentis 2024c, kHaldar 2018, 'Gerussi 2020b, "Patanwala 2010b,
"Osman 2020, °Perez 2019, PPinyopornpanish 2020, Lammers 2014; Lammers 2015; Lammers 2014; Goet 2021,
Trivedi 2014c, SMomah 2011, Perez 2017, “Montano-Loza 2022, 'Li 2016, YKowdley 2026, *Reddy 2026, YRenteria
2024b; Renteria 2024c; Pena-Arellano 2024, “Weijsters 2025; Weijsters 2026; Werner 2025b; Werner 2026a; Werner
2026b; van Hooff 2025a; van Hooff 2025b; Werner 2026¢, °Koky 2025b, BChen 2025, YTrivedi 2025; Abbas 2024, 5Shen
2025, tRonca 2025, "Tkachuk 2026b, ®Cancado 2025; Couto 2025
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Table S4: Patient Characteristics of Included Studies

Mean Gender | Race
S:No. | Study name age, Females, | o _ck | White | Asian | Other
years n (%)
1 Abbas 2026 457 302 (89) |- - - -
53%
345
2 Ampuero 2024 60.7 (89.1) - - - -
3 Arvaniti 2025 50.3 T 394 (78) | - - - -
4 Azemoto 2009 55.6 70 (84.3) | - - - -
114 134
U - - -
5 Azemoto 2011a 58.0 (85.1) (100.0)1
250
6 Bonnand 1999 55.3 (91.5) - - - -
3527
t - - - -
7 Carbone 2016 54.9 (90.0)
152 173
T - - -
8 Chang 2023 55.2 (87.9) (100.0)
474
t - - - -
9 Chen 2026 53.9 (85.7)
10 Cheung 2016 46.1 113 - - - -
9 ' (94.2)
11 Copaci 2011 53 57 (92.0) | - - - -
269
12 Corpechot 2008 53 (92.0) - - - -
3005
13 Corpechot 2022 56.6 (90.8) - - - -
2036
t - - - -
14 Couto 2026 53 (93.3)
3423
t - - - -
15 de Veer 2022 52.3 (90.9)
de Vincentis 562
t - - - -
16 2024a 58.0 (89.0)
.. 314
17 de Tijera 2025 52.5 (95.4) - - - -
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Mean Gender | Race
S:No. | Study name age, Females, | o, ck | White | Asian | Other
years n (%)
. 381
18 Ding 2025a 54 (90.0) - - - -
. 613
19 Ding 2025b 53 (86.0) - - - -
. 151
20 Ding 2025¢c 57 (89.0) - - - -
21 Fujinaga 2019a 53.5 35 - - - -
iinag ' (100.0)
. 194
22 Fujinaga 2025 59 (85.8) - - - -
1186
. + ] ] ] ]
23 Gatselis 2026 56.4 (85.6)
234
t - - - -
24 Gazda 2021 56.0 (94.0)
1938
. + ] ] ] ]
25 Gerussi 2020a 53.0 (91.0)
. 592 372
26 Gish 2025 60.7 (81.5) - (51.2) | -
. 876 65 542 44
27 Gish 2026 63.5 (86.3) (64) | (53.4) 26 (2.6) (4.3)
28 Haddadin 2019 68.4 61(89.0) | - - - -
441
1 - - - -
29 Haldar 2021 51.5 (88.4)
3551
30 Harms 2019 54.3 (91.0) - - - -
356
. N ] ] ] ]
31 Hernandez 2024a | 56.0 (89.0)
32 Hernandez 2024b | 577 193 - - - -
(90.0)
33 Hofer 2024 63.51 37 (88.1) | - - - -
34 Huang 2017 47 61(82.4) |- - 74
vang ' (100.0)8
35 | Huang 2018 46.01 99 (83.2) | - : 119
9 ' ' (100.0)8
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(89.6)

Mean Gender Race
S:No. | Study name age, Females, | o, ck | White | Asian | Other
years n (%)
36 Huet 2008 50.3 118 - - - -
’ (89.4)
159
N
37 lwadare 2024 59.0 (88.3)
6 91 8
t -
38 John 2021a 59.5 48 (45.7) (57) | (86.7) (7.6)
114 30 386 62
t -
39 John 2021b 65.0 (21.4) (5:6) | (72.6) (11.7)
40 Kimura 2021 62.0% 167(85.2) | - - - -
147
41 Koky 2025a 57 (94.8) - - - -
19563
42 Kowdley 2024 62 (87.0) - - - -
3505 218 1964 | 150 138
43 |Kowdley2025 ) 59.4 (88.2) | (55) |(49.4)|(38) | (3.5)
) 1036
44 Kugiyama 2025 62.2 (80.7) - - - -
) 335
45 Kuiper 2009a 54.7 (89.0) - - - -
46 Kumagi 2010a 47 4 65(94.2) | - - - -
621
. i _ _ _ -
47 Kumagi 2010b 52.5 (91.0)
2037
48 Lam 2023 58.4 (90.8) - - - -
1921
49 Lammers 2013a 54 (91.0) - - - -
3544
50 Lammers 2013b 515 (91.0) - - - -
597
51 Lammers 2016a 554 (86.9) - - - -
1675
52 Lammers 2016b 55.5 (92.0) - - - -
53 Lammers 2018 53.6% 4317 - - - -
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Mean Gender Race
S:No. | Study name age; Females, | o, ck | White | Asian | Other
years n (%)
344
t - - - -
54 Lammert 2014 50.0 (86.5)
741
55 Leeman 2014 54 (87.0) - - - -
56 Li 2025 50.6 52 (82.5)
) 4087
57 Lim 2025 57.6 (83.7) - - - -
) 128 150
58 Lin 2019 53.8 (85.3) - - (100.0) -
400 432 23
) + ] ]
59 Liu 2016 55.0 (87.9) (94.9) (5.1)
. 180
60 Miura 2025 57.7 (79.6) - - - -
61 Momah 2012 545 67 (91.8) | - - - -
Montano-Loza 206
62 2024 58 (89.0) i i i i
) 1900
63 Murillo 2018 56.1 (91.3) - - - -
) 1649
64 Murillo 2019 52.4 (90.2) - - - -
) 2354
65 Murillo 2020a 54.6 (92.1) - - - -
66 Murillo 2020b 56.1 211 - - - -
’ (90.2)
255
t - - - -
67 Nakamura 2015 55.5 (88.8)
68 Namisaki 2017 56.07 90 (90.9) | - - - -
460
.. + ] ] ] ]
69 Onhfuji 2026 60 (82.0)
234
t - - - -
70 Okumura 2025 57.5 (85.4)
N 182
71 Ornolfsson 2019 62 (82.0) - - -
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Mean Gender | Race
S:No. | Study name age; Females, | o, ck | White | Asian | Other
years n (%)
483
t - - - -
72 Osman 2021 60.6 (89.8)
Padilla-Lopez +
73 2026 64 110 (87) |-
Papastergiou 207 ) )
4 2013 56.8 (96.3)
75 Parés 2006 54.1 181 - - - -
' (94.0)
. 385
76 Pariente 2021 57 (88.3) - - - -
510
$ - - - -
77 Perez 2021 55.2 (89.0)
Pinyopornpanish N 254 14 270 i i
78 2022 58.5 (87.0) (4.8) |(92.5)
75
. s ] ] ] ]
79 Qian 2020 49.0 (93.75)
80 Qu 2019 61.1 58 (89.2) | - - - -
1013
81 Rachel 2026 56.5 (89.1) - - - -
217
t - - - -
82 Reddy 2024 63.5 (93.5)
83 Reig 2018 53.11 45 (94.0) | - - - -
84 Reig 2019 53.01 51(94.5) | - - - -
127
. s ] ] ] ]
85 Renteria 2024a 57.0 (96.3)
. 2049
86 Ritter 2025 63.3 (85.3) - - - -
749
87 Roberts 2024 53 (91.0) - - - -
761
t - - - -
88 Ronca 2026 56.0 (87.9)
202
t - - - -
89 Shen 2026 66.0 (84.15)
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Mean Gender | Race
S:No. | Study name age, Females, | o, ck | White | Asian | Other
years n (%)
. 240
90 Shi 2013 51.5 (91.6) - - - -
131
t - - - -
91 Su 2026 52 (81.3)
92 Tababi 2024 56.07 49 (98.0) | - - - -
148 8 91
93 Tadros 2024 55.5 (92.5) (5.0) | (56.8) 2(1.2)
278 329
94 Takano 2013 54 (84.5) - - (100.0)1
129
95 Takano 2020 54 (86.0) - - - -
. 679 799
96 Takeuchi 2023 58.9 (85.0) - - (100.0)1 |
975
1 - - - -
97 Tanaka 2015 56.1 (87.0)
106 105
98 Teh 2014 63 (87.6) - - @708 |-
1,291
T ’ . } } )
99 Tkachuk 2026a 58 (88.0)
100 | Trivedi 2014a 52.51 924(91.0) | - - - -
179
101 Van 1999 56.3 (88.2) - - - -
102 | Wang 2024 62 101 - - - -
9 (86.3)
2705
t - - - -
103 Werner 2025 57.7 (87.6)
1641
t - - - -
104 | Wong 2026 51 (91.5)
294 ( 323
105 | Yang 2016 50 91.0) - - (100,05 |~
476 569
i - - -
106 | Yang 2023 50.0 (84.0) (100.0)8
236 271
107 | Yoo 2018 56.4 (87.1) - - (100.0) |
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Mean Gender | Race
S:No. | Study name age; Females, | o, ck | White | Asian | Other
years n (%)
176
108 | Zhang 2013 51 (94.0) - - - -
153
109 | Zhang 2025 55.7 (85.0) - - - -
223
110 | Zhu 2024 56.2 (86.8) - - - -
191
111 Zhu 2025 58.9 (82.3)

TMedian data

*Age at diagnosis

$Age at treatment initiation

$Chinese patients

TJapanese patients
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Table S5: Newcastle-Ottawa Scale (NOS) for Cohort Studies (n = 126)

Study S1 §S2 |S3 sS4 |C1 |C2 |01 |02 |03 [Score
Abbas 2026 Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |No |8
Ampuero 2024 |Yes |[NA |Yes |[Yes [NA |[No |Yes |Yes |Yes |6
Arvaniti 2025 Yes |Yes |[No |No |Yes |[No |Yes |Yes |[No |5
Azemoto 2009 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Azemoto 2011a |Yes |[NA |Yes |Yes |[NA |No |[Yes |Yes |Yes |6
Carbone 2013 Yes |[NA |Yes |Yes [No |No |[No |Yes |Yes |5
Carbone 2015a |Yes |NA |Yes |Yes [No [No |No |Yes |Yes |5
Carbone 2016 Yes |Yes |Yes |Yes |[NA |No |Yes |Yes |Yes |7
Chang 2023 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Chen 2026 Yes |Yes |Yes |Yes |Yes |Yes |Yes |[No |No |7
Cheung 2016 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Cheung 2017 No |NA |Yes |Yes [No |[No |No |Yes |Yes |4
Copaci 2011 No |[NA |Yes |Yes [No [No |[No |Yes |Yes |4
Corpechot 2008 |Yes |NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Corpechot 2016 {[No |NA |Yes |Yes |[No |[No |[No |Yes |Yes |4
Corpechot 2022 |Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Couto 2026 Yes |Yes |Yes [No |Yes |[No |Yes |Yes |[No |6
de Tijera 2025 Yes |Yes |Yes |[No |Yes |Yes |Yes |[No |No |6
de Veer 2022 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
zDgz\i:centls Yes |[NA |Yes |Yes |[No |No |[No |Yes |Yes |5
Ding 2025a Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Ding 2025b Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Ding 2025¢c Yes |Yes |Yes |Yes |Yes |Yes |Yes |[No |No |7
Dorizas 2025 Yes |Yes |Yes |Yes |Yes |[No |Yes |[No |No |6
Fujinaga 2017 No |NA |Yes |Yes [No |[No |No |Yes |Yes |4
Fujinaga 2019a |Yes [NA |Yes |Yes |[NA |No |[Yes |Yes |Yes |6
Fujinaga 2025 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Gatselis 2026 Yes |Yes |Yes |Yes |Yes |[No |Yes |[No |No |6
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Study S1 §S2 |S3 sS4 |C1 |C2 |01 |02 |03 |Score
Gazda 2021 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Gerussi 2020a Yes |[NA |Yes |Yes [No |No |[No |Yes |Yes |5
Gish 2025 Yes |Yes |Yes |Yes |Yes |[No |Yes |[No |No |6
Gish 2026 Yes |Yes |Yes |Yes |Yes |[No |Yes |[No |No |6
Haddadin 2019 |Yes [NA |Yes |Yes [No |No [No |Yes |Yes |5
Haldar 2021 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Harms 2015 No |NA |Yes |Yes |[No |[No |No |Yes |Yes |4
Harms 2019 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Hayashi 2024 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
2:;22”“2 Yes [No |Yes |Yes |No [No |Yes |[NA |NA |4
Hernandez Yes |Yes |Yes |Yes |Yes |Yes |Yes |[No |No |7
2024b

Hofer 2024 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Huang 2017 Yes |[NA |Yes |Yes [No |No |[No |Yes |Yes |5
Huang 2018 Yes |[NA |Yes |Yes |[No |No |[No |Yes |Yes |5
Huet 2008 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
lwadare 2024 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
John 2021a Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
John 2021b Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Kimura 2021 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Koky 2025a Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Kowdley 2024 Yes |Yes |Yes |Yes |Yes |[No |Yes |[NA |NA |6
Kowdley 2025 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Kugiyama 2025 |Yes |[No |Yes |Yes |[No |No |Yes |[NA |NA |4
Kuiper 2009a Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Kumagi 2010a Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Kumagi 2010b No |NA |Yes |Yes |[No |[No |No |Yes |Yes |4
Lam 2023 Yes |[NA |Yes |Yes [No |No |[No |Yes |Yes |5
Lammers 2013a [No |[NA |Yes |Yes |[No |No |[No |Yes |Yes |4
Lammers 2013b |Yes [NA |Yes |Yes [No |No [No |Yes |Yes |5
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Study S1 §S2 |S3 sS4 |C1 |C2 |01 |02 |03 |Score
Lammers 2016a [Yes |[NA |Yes |Yes [NA |No |Yes |Yes |Yes |6
Lammers 2016b [Yes |[NA |Yes |[Yes [No |[No |[No |Yes |Yes |5
Lammers 2018 |[No |NA |Yes |Yes |[No |No |[No |Yes |Yes |4
Lammert 2014 Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Leeman 2014 Yes |[NA |Yes |Yes [No |[No |No |Yes |Yes |5
Li 2025 Yes |[No |Yes |Yes |[No |No |Yes |Yes |Yes |6
Lim 2025 Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |9
Lin 2019 Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Liu 2016 Yes |Yes |Yes |Yes |Yes |[No |Yes |Yes |Yes |8
Meloni 2024 Yes |No |Yes |Yes |No No |[Yes [NA |NA |4
Miura 2025 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Momah 2012 Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
g/loozrzano—Loza Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Murillo 2018 Yes |[NA |Yes |Yes [No |[No |No |Yes |Yes |5
Murillo 2019 Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Murillo 2020a Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Murillo 2020b Yes |[NA |Yes |Yes [No |[No |No |Yes |Yes |5
Nakamura 2015 |[Yes |[No |Yes |[Yes [No |No |Yes |Yes |Yes |6
Namisaki 2017 |Yes |[NA |Yes |[Yes [NA |No |Yes |Yes |Yes |6
Onhfuji 2026 Yes |Yes |Yes |Yes |Yes |Yes |Yes |[No |No |7
Okumura 2025 |Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |[No |8
Ornolfsson 2019 |Yes [NA |Yes |Yes |[NA [No |Yes |Yes |Yes |6
Osman 2021 Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
;gg gla-Lopez Yes |[No |Yes |[No [No [No |Yes |[No |No |3
;g fg stergiou Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Parés 2006 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes
Pariente 2021 Yes |[NA |Yes |Yes [NA |No |Yes |Yes |Yes
Patanwala 2010a [No |[NA |Yes |[Yes [No |[No |[No |[Yes |Yes

34




Study S1 §S2 |S3 sS4 |C1 |C2 |01 |02 |03 |Score
Perez 2018 NA [NA |NA |[NA |NA [No [NA |[NA |NA |0
Perez 2021 Yes |Yes |Yes |Yes |Yes |Yes |Yes |[No |No |7
g(i)nzyzopornpanlsh Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Qian 2020 Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Qu 2019 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Rachel 2026 Yes |Yes |Yes |Yes |Yes |[No |Yes |Yes |No |7
Reddy 2024 Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |9
Reiberger 2019 |Yes [NA |Yes |Yes [No |No [No |Yes |Yes |5
Reig 2018 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Reig 2019 No |NA |Yes |Yes |[No |[No |No |Yes |Yes |4
Renteria 2024a |Yes |Yes |Yes |Yes |[Yes |[No |Yes |[NA [NA |6
Ritter 2025 Yes |[No |Yes |Yes |Yes |Yes |Yes |Yes |Yes |8
Roberts 2024 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Ronca 2026 Yes |Yes |Yes |Yes |Yes |[No |Yes |Yes |No |7
Shen 2026 Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |No |8
Shi 2013 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Su 2026 Yes |Yes |Yes |Yes |Yes |Yes |Yes |[No |No |7
Tababi 2024 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Tadros 2024 Yes |Yes |Yes |Yes |Yes |[No |Yes |[NA |NA |6
Takano 2013 No |[NA |Yes |Yes |[No [No |[No |Yes |Yes |4
Takano 2020 Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Takeuchi 2023 |Yes |NA |Yes |Yes [NA |No |Yes |Yes |Yes |6
Tanaka 2015 Yes |[NA |Yes |Yes |[NA |[No |Yes |Yes |Yes |6
Teh 2014 Yes |[NA |Yes |Yes [No |[No |No |Yes |Yes |5
Tkachuk 2026a |Yes |Yes |Yes |[No |Yes |[No |Yes |Yes |[No |6
Trivedi 2014a Yes |Yes |Yes |Yes |Yes |[No |Yes |Yes |Yes |8
Trivedi 2014b Yes |[NA |Yes |Yes [No |[No |No |Yes |Yes |5
Van 1999 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Wang 2024 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
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Study S1 |S2 |S3 [S4 |C1 [C2 |01 |02 |03 |Score
Werner 2025 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Wong 2025 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Wong 2026 Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |9
Yang 2016 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Yang 2023 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Yoo 2018 Yes |[NA |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Yoon 2025 Yes |Yes |Yes |Yes |Yes |[No |Yes |[No |No |6
Zhang 2013 Yes |[No |Yes |Yes |[NA |No |Yes |Yes |Yes |6
Zhang 2015 Yes |Yes |Yes |Yes [No |No |[No |Yes |Yes |6
Zhang 2025 Yes |Yes |Yes |Yes |Yes |[No |Yes |Yes |Yes |8
Zhu 2024 Yes |[No |Yes |Yes [No |No |Yes |Yes |Yes |6
Zhu 2025 Yes |[No |Yes |Yes |[No |No |Yes |[NA |NA |4

S1: Representativeness of the exposed cohort; S2: Selection of the non-exposed
cohort; S3: Ascertainment of exposure; S4: Demonstration that the outcome was not
present at baseline; C1: Comparability — main factor; C2: Comparability — additional
factors; O1: Assessment of outcome; O2: Was follow-up long enough; O3: Adequacy of
follow-up of cohorts. "Yes" = star awarded (criterion met); "No" = star not awarded; "NA"

= not applicable / not assessed. Maximum score = 9.
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Table S6: Cochrane Risk-of-Bias Tool (RoB 2.0) - Randomized Controlled Trials

(n=23)
[<}]
2] e
[ [ :
c E :g S o 2 -
o o c o - - c
§ 2 | 3 G 5 = 2
n 3 =
.N c o o S c 3 )
S o€ o o c 9 o
S - £ 2 B = 3
s @ >3 a s 2 °73 =
> S 3 2T = 25 Q £ ®
5 s £ o £ o 5 ¥ 5 g o g
N Qs a £ Qo Qo a @ o
Bonnand Some Some ) . , Some
Low risk Low risk Low risk
1999 concerns concerns concerns
Some Some ) . , Some
Angulo 1999 Low risk |Low risk |Low risk
concerns |concerns concerns
Jorgensen Some Some ) . , Some
9 Low risk Low risk Low risk
1995 concerns concerns concerns
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Figure S2: Risk-of-Bias Assessment of Included Cohort Studies Using the

Newcastle-Ottawa Scale (NOS)

Score Score Score
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Figure S3: Risk-of-Bias Assessment of Included Randomized Controlled Trials

Using the Cochrane Risk-of-Bias Tool for Randomized Trials, Version 2 (RoB 2.0)
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Table S7: Association of Failure to Achieve Response with Secondary Outcomes

Effect estimates,

Long-term clinical Response Sample Effect HRIOR (95% CI)
Study name e . estimate

outcome definition size . Non-responders vs

reporting
responders

ALP normalization
Montano-Loza | 5t loss after LT ALP 284 HR 1.59 (1.26-2.01)
2024 normalization
Montano-Loza . ALP
2024 Overall mortality after LT normalization 284 HR 1.52 (1.29-1.78)
ALP response
Shen 2026 Recompensation Barcelona 240 HR 0.46 (0.12-1.70)
gﬂoozrza”c’"‘oza Graft loss after LT Toronto | 284 HR 2.85 (1.11-7.32)
gﬂoozrza”c’"‘oza Overall mortality after LT | Toronto | 284 HR 3.28 (1.86-5.77)
gﬂoozrza”c’"‘oza Graft loss after LT Rochester I 284 HR 2.79 (1.09-7.15)
gﬂoozrza”c’"‘oza Overall mortality after LT | Rochester I 284 HR 3.47 (1.97-6.10)
Composite response
Hofer 2024 Recompensation Paris I 33 HR 0.20 (0.04-0.93)
Hofer 2024 Recompensation Paris I 33 OR 0.15 (0.02-0.94)
Shen 2026 Recompensation Paris I 240 HR 0.05 (0.01-0.37)
Shen 2026 Recompensation Paris | 240 HR 0.06 (0.01-0.49)
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Effect estimates,

2024

normalization

Long-term clinical Response Sample Effect HRIOR (95% CI)
Study name e . estimate

outcome definition size . Non-responders vs

reporting
responders
Shen 2026 Recompensation Momah/Lindor 240 HR 0.05 (0.01-0.40)
Ding 2025 Recompensation Rotterdam 170 HR 0.41 (0.23-0.74)
gﬂoozrza”c’"‘oza Graft loss after LT Paris || 284 HR 4.14 (1.57-10.92)
gﬂoozrza”c’"‘oza Overall mortality after LT | Paris Il 284 HR 3.35 (1.90-5.92)
Other surrogate markers
Fujinaga 2025 Liver-related symptoms Nara criteria 226 HR 1.17 (0.94-1.46)
Hofer 2024 Recompensation Bilirubin (> 1.2 45 HR 0.19 (0.04-0.87)
mg/dL)
Azemoto 2009 Liver-related symptoms Ehime 83 OR 5.33 (1.40-20.22)
T
Kumagi 2010 Disease progression E:::)“VbL';‘ (> 135 169 OR 5.56 (1.25-25.00)
Fujinaga 2017 Disease improvement Nara criteria 35 OR 0.65 (0.04-11.33)
Fujinaga 2017 Disease progression Nara criteria 35 OR 5.45 (0.97-30.60)
Chen 2026 Hepatic events' Bilirubin 453 HR 5.13 (3.21-8.19)
normalization

Montano-Loza | &t loss after LT Bilirubin 284 HR 1.40 (1.20-1.63)
2024 normalization
Montano-Loza | o ¢ rail mortality after LT | C1ruPin 284 HR 1.14 (1.04-1.25)

Cl: Confidence Interval; HR: Hazard Ratio; OR: Odds Ratio

TAscites, variceal bleeding, encephalopathy, or HCC
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Figure S4: Association Between Failure to Achieve ALP Response and Adverse
Long-Term Clinical Outcomes Using Fixed-Effect Model (A) HR Estimates (B) OR

Estimates

A) ALP-based criteria

Study number

HR (95% Cl)

ALP normalization
Composite clinical outcome 1 1.16 (1.12, 1.19
Liver-related events 7 1.65 (1.52, 1.80
Death and/or LT 9 1.50 (1.38, 1.63
Barcelona
Composite clinical outcome 10 —— 2.54 (2.05, 3.14
Liver-related events 9 == 2.49 (1.95, 3.18
Death and/or LT 5 g 3.50 (2.66, 4.60)
Rochester I
Composite clinical outcome 5 1.17 (1.13, 1.22)
Liver-related events 3 — 2.58 E‘l 73, 3.86;
Death and/or LT 2 - 252 (212,299
Toronto |
Composite clinical outcome 19 1.21 (1.17,1.24
Liver-related events 10 —— 2.34 (1.92, 2.85
Death and/or LT 16 1.91 (1.78, 2.06
Toronto Il
Composite clinical outcomet 2 = 4.78 (2.65, 8.61)
Liver-related events 2 — 4,78 (2.65, 8.61)
Other ALP cut-offs
Composite clinical outcomet 4 —— 2.24 (1.81, 2.77)
Liver-related events 7 —— 2.24 (1.81, 2.77
Death and/or LT 6 * 2.26 (2.18, 2.34
T T
125 8

B) ALP-based criteria

<+——— Responders

Study number

Non-responders

—> Worse outcomes

OR (95% CI)

ALP normalization
Composite clinical outcome 4 - 1.52 (1.28, 1.80)
Liver-related events 1 g 3.70 (0.37, 36.86)
Death and/or LT 4 - 1.52 (1.28, 1.80)
Barcelona
Composite clinical outcome 12 —— 2.40 (1.83, 3.15)
Liver-related events 9 —— 2.27 (1.69, 3.05)
Death and/or LT 5 —— 2.32 (1.49, 3.62)
Rochester II
Composite clinical outcome 5 h g 2.80 (2.44, 3.22)
Liver-related events 2 — 2.81(1.60, 4.93)
Death and/or LT 2 g 2.79 (2.42, 3.22)
Toronto |
Composite clinical outcome 12 e g 2.58 (2.19, 3.03)
Liver-related events 10 - 2.71(2.20, 3.33)
Death and/or LT 7 - 2.76 (2.20, 3.48)
Toronto I
Composite clinical outcome® 4 —— 3.96 (2.57, 6.12)
Liver-related events 4 —— 3.96 (2.57,6.12)
Other ALP cut-offs
Composite clinical outcome 6 —— 2.46 (1.79, 3.38)
Liver-related events 3 —— 1.99 (1.38, 2.88)
Death and/or LT 2 — 3.76 (1.85, 7.63)
I I
.03125 32

Fixed-effects IV model

<+——— Responders

Non-responders

Note: Higher HR/OR values represent increased risk of adverse events among non-responders
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ALP: Alkaline Phosphatase; Cl: Confidence Interval; HR: Hazard Ratio; IV: Inverse-

variance; LT: Liver Transplantation; OR: Odds Ratio

TSame studies are contributing to the meta-analysis of composite clinical outcomes and

liver-related events
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Figure S5: Association Between Failure to Achieve Composite Response and
Adverse Long-Term Clinical Outcomes Using Fixed-Effect Model (A) HR

Estimates (B) OR Estimates

A) Composite response Study number HR (95% CI)
Modified Toronto
Composite clinical outcomet 1 ————— 21.60 (5.64, 82.78)
Liver-related events 1 — 21.60 (5.64, 82.78)
Momah/Lindor
Composite clinical outcome 6 < 3.24 (2.79, 3.77)
Liver-related events 4 s 3.17 (2.60, 3.86)
Death and/or LT 3 < 3.77 (3.17, 4.49)
Paris |
Composite clinical outcome 21 < 3.73 (3.29, 4.22)
Liver-related events 16 <> 3.47 (3.02, 3.99)
Death and/or LT 6 - 5.28 (4.13, 6.76)
Paris Il
Composite clinical outcome 22 < 3.17 (2.74, 3.68)
Liver-related events 17 b e 3.63 (2.96, 4.46)
Death and/or LT 7 - 3.50 (2.69, 4.54)
Poise
Composite clinical outcome —— 3.37 (2.41,4.71)
Liver-related events 3 —— 4.40 (2.64, 7.34)
Death and/or LT 4 —— 3.05 (2.02, 4.61)
Rochester
Eomposlite glinical outcome 3 — e — 2.46 51 .06, 5.69;

iver-related events 2 — 3.44 (1.28,9.28
Death and/or LT 1 —_— 1.05 (0.22, 5.07)
Rotterdam
Composite clinical outcome 12 b 5.46 (4.62, 6.47)
Liver-related events 10 G 5.71 (4.73, 6.90)
Death and/or LT 4 —— 4.75 (3.33,6.77)
ALP + other composite
Composite clinical outcome 5 g 3.62 (2.98, 4.40)
Liver-related events 2 —— 5.20 (3.60, 7.53)
Death and/or LT 2 g 3.18 (2.51, 4.03)

I I
.015625 1 64
<+—— Responders Non-responders —— Worse outcomes
B) Composite response Study number OR (95% CI)
Modified Toronto
Composite clinical outcome 1 —_————— 3.96 (1.81, 8.66)
Liver-related events 1 & 7.77 (2.54, 23.73)
Death and/or LT 1 —_— 2.93 (1.09, 7.82)
Paris |
Composite clinical outcome 17 - 5.16 (4.23, 6.30)
Liver-related events 12 —— 5.25 (4.09, 6.73)
Death and/or LT 8 —— 5.65 (4.24, 7.52)
Paris Il
Composite clinical outcome 14 - 3.87 (3.26, 4.60)
Liver-related events 12 —— 5.29 (4.00, 6.99)
Death and/or LT 5 - 3.35(2.71, 4.14)
Poise
Composite clinical outcome 3 —— 2.70 (2.04, 3.58)
Liver-related events 2 —— 2.72 (1.95, 3.78)
Death and/or LT 2 — 2.65 (1.53, 4.59)
Rotterdam
Composite clinical outcome 13 —— 3.58 (2.81, 4.56)
Liver-related events 10 —— 3.70 (2.79, 4.91)
Death and/or LT 4 —— 3.71(2.41,5.71)
ALP + other composite
Composite clinical outcome 3 <& 9.68 (3.10, 30.27)
Liver-related events 2 ) 2.87 (0.96, 8.61)
T T
.03125 i 32
<«—— Responders Non-responders —— Worse outcomes

Fixed-effects IV model

Note: Higher HR/OR values represent increased risk of adverse events among non-responders
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Cl: Confidence Interval; HR: Hazard Ratio; IV: Inverse-variance; LT: Liver

Transplantation; OR: Odds Ratio

TSame studies are contributing to the meta-analysis of composite clinical outcomes and

liver-related events
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Figure S6: Association Between Failure to Achieve Response (based on
GGT/Ehime/Nara/Bilirubin or Other Criteria) and Adverse Long-Term Clinical

Outcomes Using Fixed-Effect Model (A) HR Estimates (B) OR Estimates

A) Other Study number HR (95% CI)
Composite clinical outcomes
GGT Normalization 1 - 1.41 (0.81, 2.47)
Bilirubin normalization 6 ® 1.18 (1.15, 1.23)
Ehime 2 S 2.68 (1.64, 4.39)
Xi'an 6_a 1 ¢ 5.95(2.44, 14.52)
Xi'an 6_b 1 % 6.90(2.83, 16.82)
Xi'an 6_c 1 i 4.65(2.12, 10.19)
Xi'an 6_d 2 = 6.36 (3.74, 10.79)
Overall 14 * 1.21 (1.17, 1.25)
Death/LT
Bilirubin normalization 8 b 1.62 (1.54, 1.70)
GGT Normalization 2 T R 1.08 (0.93, 1.25)
Ehime 1 . 1.90 (0.57, 6.33)
Overall 11 ¢ 1.55 (1.48, 1.63)

.0625 1 16

<+«—— Responders Non-responders — Worse outcomes
B) Other Study number OR (95% CI)
Composite clinical outcomes
Ehime criteria 2 4.27 (2.40, 7.60)
Xi'an 6_d 1 ° 7.17 (3.24, 15.86)
Xi'an 1 — 6.57 (2.12, 20.35)
PARIS lla 1 21.43 (2.67,172.11)
PARIS llc 1 o 10.16 (0.59, 176.03)
Overall 6 6.07 (3.99, 9.21)
Death/LT
Ehime criteria 1 14.13 (5.02, 39.79)
Bilirubin normalization 2 * 6.38 (5.57, 7.29)
Nara criteria 1 43.12 (2.48, 749.56)
Overall 4 * 6.54 (5.73, 7.47)

.0009766 1 1024
<«—— Responders Non-responders —> Worse outcomes

Fixed-effects |V model

Note: Higher HR/OR values represent increased risk of adverse events among non-responders

Cl: Confidence Interval; GGT: Gamma-Glutamyl Transferase; HR: Hazard Ratio; IV:

Inverse-variance; LT: Liver Transplantation; OR: Odds Ratio
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Figure S7: Association Between Failure to Achieve Response (based on

GGT/Ehime/Nara/Bilirubin or Other Criteria) and Adverse Long-Term Clinical

Outcomes in Relation to Liver-Related Death Using Random-Effects Model (A) HR

Estimates (B) OR Estimates

(A) Other

Study Number

HR (95% Cl)

Composite clinical outcomes

GGT normalization 1 —————— 1.89 (0.92, 3.88)
Bilirubin normalization 3 —_— 3.81 (2.50, 5.80)
Ehime criteria 2 —_— 2.68 (1.64, 4.39)
Xi'an 6_d 2 —_— 6.36 (3.74, 10.79)
Xi'an 6_a 1 * 5.95 (2.44, 14.52)
Xi'an 6_b 1 ¢ 6.90 (2.83, 16.82)
Xi'an 6_c 1 —_—— 4.65 (2.12, 10.19)
Overall 11 — 4.00 (3.08, 5.21)
T T
.0625 16
<+—— Responders Non-Responders —> Worse outcomes
(B) Other Study Number OR (95% ClI)

Composite clinical outcomes

Ehime 2 —— 4.28 (2.41, 7.59)
Xi'an 6_d 1 —— 7.17 (3.24, 15.86)
Xi'an 1 —— 6.57 (2.12, 20.35)
PARIS lla 1 * 21.43 (2.67, 172.11)
PARIS lla 1 - 10.16 (0.59, 176.03)
Overall 6 —— 5.68 (3.74, 8.61)
T T
.0078125 128

Random-effects DL model

<+— Responders

Non-Responders

Note: Higher HR/OR values represent increased risk of adverse events among non-responders

——  Worse outcomes

Cl: Confidence Interval; DL: DerSimonian and Laird; GGT: Gamma-Glutamyl

Transferase; HR: Hazard Ratio; LT: Liver Transplantation; OR: Odds Ratio
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Figure S8: Association Between Failure to Achieve Response (based on
GGT/Ehime/Nara/Bilirubin or Other Criteria) and Adverse Long-Term Clinical
Outcomes in Relation to Liver-Related Death Using Fixed-Effect Model (A) HR

Estimates (B) OR Estimates

(A) Other Study number HR (95% CI)
Composite clinical outcomes
GGT normalization 1 T 1.89 (0.92, 3.88)
Bilirubin normalization 3 — 3.81 (2.50, 5.80)
Ehime criteria 2 —_— 2.68 (1.64, 4.39)
Xi'an 6_d 2 — 6.36 (3.74, 10.79)
Xi'an 6_a 1 —_—— 5.95 (2.44, 14.52)
Xi'an 6_b 1 ————— 6.90 (2.83, 16.82)
Xi'an 6_c 1 —_— 4.65 (2.12, 10.19)
Overall 11 - 3.94 (3.14, 4.94)
Death/LT
Bilirubin normalization 1 * 1.27 (1.19, 1.35)
Ehime criteria 1 g 0.27 (0.02, 3.04)
Overall 2 * 1.27 (1.19, 1.35)
I I
.015625 1 64
«—— Responders Non-Responders —— Worse outcomes
(B) Other Study number OR (95% CI)
Composite clinical outcomes
Ehime 2 —— 4.27 (2.40, 7.60)
Xi'an 6_d 1 —— 7.17 (3.24, 15.86)
Xi'an 1 e e 6.57 (2.12, 20.35)
PARIS lla 1 + 21.43 (2.67,172.11)
PARIS lla 1 *> 10.16 (0.59, 176.03)
Overall 6 —— 6.07 (3.99, 9.21)
T T
.0078125 1 128

<«——— Responders Non-Responders ——— Worse outcomes
Fixed-effects IV model

Note: Higher HR/OR values represent increased risk of adverse events among non-responders

Cl: Confidence Interval; GGT: Gamma-Glutamyl Transferase; HR: Hazard Ratio; IV:

Inverse-variance; LT: Liver Transplantation; OR: Odds Ratio
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Table S8: Base-Case Results Using Random-Effects DL Model

Number
Response Outcomes of Estimate LCI UCl 12 p-value’ | CocQ | df
studies

ALP response (HR estimates)

ALP normalization Composite clinical 11 1.46 1.26 169 | 887 <0.001 |88.86 |10
outcome

ALP normalization Liver-related events 7 1.82 1.41 2.34 79.5 <0.001 29.32 6

ALP normalization (L)%’era" death and/or | g 1.52 13 179 | 627 0006 |2147 |8

Barcelona Composite clinical 10 1.84 1.1 3.06 |802 <0.001 |4538 |9
outcome

Barcelona Liver-related events 9 2.09 1.31 3.34 68.1 0.001 25.11 8

Barcelona (L)%’era" death andfor | - 2.35 1.09 504 | 85.1 <0.001 |26.76 |4

Rochester I Composite clinical 5 2.22 1.28 384 |958 <0.001 | 9488 |4
outcome

Rochester Il Liver-related events 3 2.58 1.73 3.86 0 0.856 0.31 2

Rochester II (L)%’era" death andfor | , 2.52 2.12 209 |0 0516 | 042 |1

Toronto | Composite clinical 19 1.87 15 234 | 931 <0.001 |259.27 | 18
outcome

Toronto | Liver-related events 10 2.56 1.7 3.85 69.8 <0.001 29.78 9

Toronto | (L)%’era" death and/or | o 2 1.64 244 |81 <0.001 |7882 |15

Toronto I Composite clinical 2 48 1.33 17.28 | 788 0.03 473 |1
outcome

Toronto Il Liver-related events 2 4.8 1.33 17.28 78.8 0.03 473 1

Other ALP cut-offs Composite clinical | - 2.38 1.75 323 | 37.3 0144 |957 |6
outcome

Other ALP cut-offs Liver-related events 7 2.38 1.75 3.23 37.3 0.144 9.57 6
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Number

Response Outcomes of Estimate LCI UCl 12 p-value’ | CocQ | df
studies

Other ALP cut-offs (L)%’era" death and/or | o 2.26 2.18 234 |0 0552 |398 |5

ALP response (OR estimates)

ALP normalization Composite clinical |, 1.62 1.13 231 |56.6 0075 |692 |3
outcome

ALP normalization Liver-related events 1 3.7 0.37 36.86 0 <0.001 0 0

ALP normalization (L)%’era" death andfor | , 16 1.16 222 |508 0107 | 6.1 3

Barcelona Composite clinical 12 2.52 153 414 | 655 <0.001 |31.87 |11
outcome

Barcelona Liver-related events 9 2.36 1.28 4.34 721 <0.001 28.67 8

Barcelona (L)%’era" death and/or | 2.55 1.42 457 | 268 0243 | 546 |4

Rochester | Composite clinical 5 3.37 2.24 508 |45 0122 |728 |4
outcome

Rochester Il Liver-related events 2 2.81 1.6 4.93 0 0.895 0.02 1

Rochester I (L)%’era" death and/or | , 4.73 1.35 16.62 | 85.6 0009 692 |1

Toronto | Composite clinical 12 3.1 2.23 43 64.4 0.001 309 |11
outcome

Toronto | Liver-related events 10 3.04 2 4.61 66.9 0.001 27.19 9

Toronto | (L)%’era" death and/or | 3.54 2.24 56 63.4 0012 |164 |6

Toronto I Composite clinical 4 4.22 1.03 923 |59 0063 |731 |3
outcome

Toronto Il Liver-related events 4 4.22 1.93 9.23 59 0.063 7.31 3

Other ALP cut-offs Composite clinical 6 2.93 1.8 476 | 47 0093 |943 |5
outcome

Other ALP cut-offs Liver-related events 3 2.05 1.33 3.19 22.2 0.277 2.57 2
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Number

Response Outcomes of Estimate LCI UCl 12 p-value’ | CocQ | df
studies

Other ALP cut-offs (L)%’era" death andfor | , 3.76 1.85 763 |0 0725 |012 |1

Composite response (HR estimates)

Modified Toronto Composite clinical 1 21.6 5.64 8278 |0 <0.001 |0 0
outcome

Modified Toronto Liver-related events 1 21.6 5.64 82.78 0 <0.001 0 0

Momah/Lindor Composite clinical 6 2.66 1.62 437 |886 <0.001 |43.76 |5
outcome

Momah/Lindor Liver-related events 4 2.98 1.61 55 85.5 <0.001 20.66 3

Momah/Lindor (L)%’era" death and/or | 2.77 1.42 542 |92 <0.001 |2509 |2

Paris | Composite clinical |, 4.11 3.08 548 | 788 <0.001 | 9413 |20
outcome

Paris | Liver-related events 16 4.04 2.79 5.84 82.9 <0.001 87.62 15

Paris | (L)%’era" death and/or | o 5.24 4.02 682 |96 0354 |553 |5

Paris Il Composite clinical | ,, 3.71 2.92 472 | 544 0001 | 4609 |21
outcome

Paris I Liver-related events 17 45 3.16 6.41 59.7 <0.001 39.68 16

Paris Il (L)%’era" death and/or | 35 2.69 454 |0 0871 |248 |6

Poise Composite clinical 7 3.37 2.41 471 o 0897 |223 |6
outcome

Poise Liver-related events 3 4.4 2.64 7.34 0 0.997 0.01 2

Poise (L)%’era" death and/or | , 3.05 2.02 461 |0 0942 |039 |3

Rochester Composite clinical | 4 1.78 0.37 855 | 68.1 0043 |628 |2
outcome

Rochester Liver-related events 2 2.13 0.18 24.71 78.8 0.03 472 1
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Number

Response Outcomes of Estimate LCI UCl 12 p-value’ | CocQ | df
studies

Rochester (L)%’era" death andfor | , 1.05 0.22 507 |0 <0.001 |0 0

Rotterdam Composite clinical 12 4.48 3.14 6.37 | 72.2 <0.001 |39.63 |11
outcome

Rotterdam Liver-related events 10 4.37 2.79 6.86 76.8 <0.001 38.73 9

Rotterdam (L)%’era" death and/or | , 4.75 3.33 677 |0 0922 |048 |3

ALP + Other Composite clinical | 5 3.66 28 478 | 354 0185 |6.19 |4

composite outcome

ALP + Other Liver-related events | 2 5.2 3.6 753 |0 0349 088 |1

composite

ALP + cher Overall death and/or 5 318 251 403 0 0.776 0.08 1

composite LT

Composite response (OR estimates)

Modified Toronto Composite clinical 1 3.96 1.81 866 |0 <0.001 |0 0
outcome

Modified Toronto Liver-related events 1 7.77 2.54 23.73 0 <0.001 0 0

Modified Toronto (I_)%’era" death and/or | | 2.93 1.09 782 |0 <0.001 |0 0

Paris | Composite clinical 17 5.23 4.22 648 | 8.4 0356 | 17.47 |16
outcome

Paris | Liver-related events 12 5.31 4.00 7.04 16.6 0.281 13.19 11

Paris | (L)%’era" death and/or | o 5.65 4.24 752 |0 0454 |676 |7

Paris Il Composite clinical 14 5.18 3.4 789 | 66.4 <0.001 |387 |13
outcome

Paris Il Liver-related events 12 53 3.33 8.44 58 0.006 26.2 11

Paris Il (L)%’era" death andfor | 6.9 2.67 1785 | 56.5 0056 |919 |4

Poise Composite clinical | 4 2.7 2.04 358 |0 0448 |161 |2

outcome
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Number
Response Outcomes of Estimate LCI UCl 12 p-value’ | CocQ | df
studies
Poise Liver-related events 2 3.2 1.56 6.57 53.9 0.141 217 1
Poise (L)%’era" death andfor | , 2.65 1.53 459 |0 0816 |005 |1
Rotterdam Composite clinical 13 3.89 2.46 6.15 | 655 <0.001 |34.83 |12
outcome
Rotterdam Liver-related events 10 3.77 214 6.67 69.9 <0.001 29.91 9
Rotterdam (L)%’era" death and/or | , 5.08 2.32 11.00 | 547 0085 |662 |3
Other Composite Composite clinical 3 9.68 31 3027 |0 0.627 0.93 9
Response outcome
Other Composite .
Liver-related events 2 3.16 0.82 12.22 23.7 0.252 1.31 1
Response

ALP: Alkaline Phosphatase; CocQ: Cochran’s Q; df: Degrees of freedom; DL: DerSimonian and Laird; HR: Hazard ratio;

LCI: Lower confidence interval; LT: Liver transplantation; OR: Odds ratio; 12: Tau-square; UCI: Upper confidence interval

Tp-values corresponding to I2

For ALP response analyses, 12 values for composite clinical outcome, liver-related events, and overall death and/or LT

were 0.056267, 0.137020, and 0.078815, respectively, for HR estimates, and 0.177862, 0.244718, and 0.159368,

respectively, for OR estimates. For composite response analyses, the corresponding 12 values were 0.232641, 0.327592,

and 0.06677084 for HR estimates, and 0.187721, 0.260306, and 0.113778 for OR estimates. 12 values relate to the overall

pooled analyses within each outcome and effect-measure category
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Table S9: Sensitivity analysis Results Using Fixed-Effect IV Model

ALP Response (HR Estimates)

Number of

p-

Response Outcomes . HR LCI UCl 12 CocQ df
studies valuet

ALP normalization Composite clinical outcome | 11 1.16 1.12 1.19 88.7 <0.001 88.86 10
ALP normalization Liver-related events 7 1.65 1.52 1.8 79.5 <0.001 29.32 6
ALP normalization Overall death and/or LT 9 1.5 1.38 1.63 62.7 0.006 21.47 8
Barcelona Composite clinical outcome | 10 2.54 2.05 3.14 80.2 <0.001 45.38 9
Barcelona Liver-related events 9 2.49 1.95 3.18 68.1 0.001 25.11 8
Barcelona Overall death and/or LT 5 3.5 2.66 4.6 85.1 <0.001 26.76 4
Rochester Il Composite clinical outcome | 5 1.17 1.13 1.22 95.8 <0.001 94.88 4
Rochester Il Liver-related events 3 2.58 1.73 3.86 0 0.856 0.31 2
Rochester Il Overall death and/or LT 2 2.52 212 2.99 0 0.516 0.42 1
Toronto | Composite clinical outcome | 19 1.21 1.17 1.24 93.1 <0.001 259.27 18
Toronto | Liver-related events 10 2.34 1.92 2.85 69.8 <0.001 29.78 9
Toronto | Overall death and/or LT 16 1.91 1.78 2.06 81 <0.001 78.82 15
Toronto I Composite clinical outcome | 2 4.78 2.65 8.61 78.8 0.03 4.73 1
Toronto Il Liver-related events 2 4.78 2.65 8.61 78.8 0.03 4.73 1
Other ALP cut-offs Composite clinical outcome | 7 2.24 1.81 2.77 37.3 0.144 9.57 6
Other ALP cut-offs Liver-related events 7 2.24 1.81 2.77 37.3 0.144 9.57 6
Other ALP cut-offs Overall death and/or LT 6 2.26 2.18 2.34 0 0.552 3.98 5
ALP Response (OR Estimates)

Response Outcomes Num_ber of OR LCI UClI 12 P CocQ df

studies valuet

ALP normalization Composite clinical outcome | 4 1.52 1.28 1.8 56.6 0.075 6.92 3
ALP normalization Liver-related events 1 3.7 0.37 36.86 0 <0.001 0 0
ALP normalization Overall death and/or LT 4 1.52 1.28 1.8 50.8 0.107 6.1 3
Barcelona Composite clinical outcome | 12 24 1.83 3.15 65.5 <0.001 31.87 11
Barcelona Liver-related events 9 2.27 1.69 3.05 721 <0.001 28.67 8
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Barcelona Overall death and/or LT 5 2.32 1.49 3.62 26.8 0.243 5.46 4
Rochester I Composite clinical outcome | 5 2.8 244 3.22 45 0.122 7.28 4
Rochester I Liver-related events 2 2.81 1.6 4.93 0 0.895 0.02 1
Rochester I Overall death and/or LT 2 2.79 242 3.22 85.6 0.009 6.92 1
Toronto | Composite clinical outcome | 12 2.58 2.19 3.03 64.4 0.001 30.9 11
Toronto | Liver-related events 10 2.71 2.2 3.33 66.9 0.001 27.19 9
Toronto | Overall death and/or LT 7 2.76 2.2 3.48 63.4 0.012 16.4 6
Toronto I Composite clinical outcome | 4 3.96 2.57 6.12 59 0.063 7.31 3
Toronto I Liver-related events 4 3.96 2.57 6.12 59 0.063 7.31 3
Other ALP cut-offs Composite clinical outcome | 6 2.46 1.79 3.38 47 0.093 9.43 5
Other ALP cut-offs Liver-related events 3 1.99 1.38 2.88 22.2 0.277 2.57 2
Other ALP cut-offs Overall death and/or LT 2 3.76 1.85 7.63 0 0.725 0.12 1
Composite Response (HR Estimates)

Response Outcomes Num_ber of HR LCI UCI 12 P- CocQ df

studies value’

Modified Toronto Composite clinical outcome | 1 21.6 5.64 82.78 0 <0.001 0 0
Modified Toronto Liver-related events 1 21.6 5.64 82.78 0 <0.001 0 0
Momah/Lindor Composite clinical outcome | 6 3.24 2.79 3.77 88.6 <0.001 43.76 5
Momah/Lindor Liver-related events 4 3.17 2.6 3.86 85.5 <0.001 20.66 3
Momah/Lindor Overall death and/or LT 3 3.77 3.17 4.49 92 <0.001 25.09 2
Paris | Composite clinical outcome | 21 3.73 3.29 4.22 78.8 <0.001 94.13 20
Paris | Liver-related events 16 3.47 3.02 3.99 82.9 <0.001 87.62 15
Paris | Overall death and/or LT 6 5.28 413 6.76 9.6 0.354 5.53 5
Paris I Composite clinical outcome | 22 3.17 2.74 3.68 544 0.001 46.09 21
Paris 1l Liver-related events 17 3.63 2.96 4.46 59.7 <0.001 39.68 16
Paris I Overall death and/or LT 7 3.5 2.69 4.54 0 0.871 2.48 6
Poise Composite clinical outcome | 7 3.37 2.41 4.71 0 0.897 2.23 6
Poise Liver-related events 3 44 2.64 7.34 0 0.997 0.01 2
Poise Overall death and/or LT 4 3.05 2.02 4.61 0 0.942 0.39 3
Rochester Composite clinical outcome | 3 2.46 1.06 5.69 68.1 0.043 6.28 2
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Rochester Liver-related events 2 3.44 1.28 9.28 78.8 0.03 4.72 1
Rochester Overall death and/or LT 1 1.05 0.22 5.07 0 <0.001 0 0
Rotterdam Composite clinical outcome | 12 5.46 4.62 6.47 72.2 <0.001 39.63 11
Rotterdam Liver-related events 10 5.71 4.73 6.9 76.8 <0.001 38.73 9
Rotterdam Overall death and/or LT 4 4.75 3.33 6.77 0 0.922 0.48 3
ALP + Other Composite clinical outcome | 5 3.62 2.98 4.4 35.4 0.185 | 6.19 4
composite
ﬁ‘é‘;ngttger Liver-related events 2 5.2 3.6 7.53 0 0.349 | 0.88 1
/:;zngttger Overall death and/or LT 2 3.18 2.51 4.03 0 0.776 0.08 1
Composite Response (OR Estimates)
Response Outcomes Num_ber of OR LCI UcCl 12 P- CocQ df
studies value’
Modified Toronto Composite clinical outcome | 1 3.96 1.81 8.66 0 <0.001 0 0
Modified Toronto Liver-related events 1 7.77 2.54 23.73 0 <0.001 0 0
Modified Toronto Overall death and/or LT 1 2.93 1.09 7.82 0 <0.001 0 0
Paris | Composite clinical outcome | 17 5.16 4.23 6.3 8.4 0.356 17.47 16
Paris | Liver-related events 12 5.25 4.09 6.73 16.6 0.281 13.19 11
Paris | Overall death and/or LT 8 5.65 4.24 7.52 0 0.454 6.76 7
Paris 1l Composite clinical outcome | 14 3.87 3.26 4.6 66.4 <0.001 38.7 13
Paris 1l Liver-related events 12 5.29 4.00 6.99 58 0.006 26.2 11
Paris 1l Overall death and/or LT 5 3.35 2.71 4.14 56.5 0.056 9.19 4
Poise Composite clinical outcome | 3 2.7 2.04 3.58 0 0.448 1.61 2
Poise Liver-related events 2 2.72 1.95 3.78 53.9 0.141 217 1
Poise Overall death and/or LT 2 2.65 1.53 4.59 0 0.816 0.05 1
Rotterdam Composite clinical outcome | 13 3.58 2.81 4.56 65.5 <0.001 34.83 12
Rotterdam Liver-related events 10 3.7 2.79 4.91 69.9 <0.001 29.91 9
Rotterdam Overall death and/or LT 4 3.71 2.41 5.71 54.7 0.085 6.62 3
Other Composite Composite clinical outcome | 3 9.68 3.1 3027 |0 0.627 | 0.93 2
Response
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Other Composite

Liver-related events 2 2.87 0.96 8.61 23.7 0.252 1.31 1
Response

ALP: Alkaline Phosphatase; CocQ: Cochran’s Q; df: Degrees of freedom; HR: Hazard ratio; IV: Inverse variance; LCI:

Lower confidence interval; LT: Liver transplantation; OR: Odds ratio; 12: Tau-square; UCI: Upper confidence interval

Tp-values corresponding to I2
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Table S10: Sensitivity Analysis Results Using Random (DL + HKSJ) Method

outcome

Response Outcomes Num_ber of | Estima LCI UClI 12 p- CocQ df
studies te value’

ALP response (HR estimates)

ALP normalization Composite clinical 11 1.46 1.2 177 | 887 |<0.001 |8886 |10
outcome

ALP normalization Liver-related events 7 1.82 1.21 2.72 79.5 <0.001 | 29.32 6

ALP normalization Overall death and/or LT | 9 1.52 1.26 1.85 62.7 0.006 21.47 8

Barcelona Composite clinical 10 1.84 103 [329 [802 |<0001 |4538 |9
outcome

Barcelona Liver-related events 9 2.09 1.23 3.57 68.1 0.001 25.11 8

Barcelona Overall death and/or LT | 5 2.35 0.67 8.16 85.1 <0.001 | 26.76 4

Rochester Il Composite clinical 5 2.22 127 389 [958 |<0.001 |94.88 |4
outcome

Rochester Il Liver-related events 3 2.58 1.82 3.65 0 0.856 0.31 2

Rochester Il Overall death and/or LT | 2 2.52 1.22 517 0 0.516 0.42 1

Toronto | Composite clinical 19 1.87 157 | 223 |93.1 <0.001 | 259.27 |18
outcome

Toronto | Liver-related events 10 2.56 1.51 4.34 69.8 <0.001 | 29.78 9

Toronto | Overall death and/or LT | 16 2 1.67 2.41 81 <0.001 | 78.82 15

Toronto I Composite clinical 2 48 0 19412 1788|003 |a73 |1
outcome 24

. 19412.

Toronto Il Liver-related events 2 4.8 0 o4 78.8 0.03 4.73 1

Other ALP cut-offs Composite clinical 7 2.38 154 | 367 |373 |0144 |957 |6
outcome

Other ALP cut-offs Liver-related events 7 2.38 1.54 3.67 37.3 0.144 9.57 6

Other ALP cut-offs Overall death and/or LT | 6 2.26 217 2.36 0 0.552 3.98 5

ALP response (OR estimates)

ALP normalization Composite clinical 4 162 079 [332 |566 |0075 |692 |3
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Number of

Estima

Response Outcomes . LCI UClI 12 CocQ df
studies te value’

ALP normalization Liver-related events 1 3.7 0.37 36.86 0 <0.001 | O 0

ALP normalization Overall death and/or LT | 4 1.6 0.87 2.95 50.8 0.107 6.1 3

Barcelona Composite clinical 12 2.52 138 | 458 |655 |<0.001 |31.87 |11
outcome

Barcelona Liver-related events 9 2.36 1.06 5.26 721 <0.001 | 28.67 8

Barcelona Overall death and/or LT | 5 2.55 1.12 5.77 26.8 0.243 5.46 4

Rochester Il Composite clinical 5 3.37 184 |617 |45 0122 |728 |4
outcome

Rochester Il Liver-related events 2 2.81 1.73 4.54 0 0.895 0.02 1

Rochester Il Overall death and/or LT | 2 4.73 0 ;?280' 85.6 0.009 6.92 1

Toronto | Composite clinical 12 3.1 2.01 477 |e644 0001 |309 11
outcome

Toronto | Liver-related events 10 3.04 1.79 514 66.9 0.001 27.19 9

Toronto | Overall death and/or LT | 7 3.54 1.99 6.29 63.4 0.012 16.4 6

Toronto Il Composite clinical 4 4.22 1.2 1479 |59 0.063 | 7.31 3
outcome

Toronto Il Liver-related events 4 4.22 1.2 14.79 59 0.063 7.31 3

Other ALP cut-offs Composite clinical 6 2.93 154 | 558 |47 0093 |943 |5
outcome

Other ALP cut-offs Liver-related events 3 2.05 0.77 55 22.2 0.277 2.57 2

Other ALP cut-offs Overall death and/or LT | 2 3.76 0.74 18.97 0 0.725 0.12 1

Composite response (HR estimates)

Modified Toronto Composite clinical 1 216 |564 |8278 |0 <0.001 |0 0
outcome

Modified Toronto Liver-related events 1 21.6 5.64 82.78 0 <0.001 | O 0

Momah/Lindor Composite clinical 6 2.66 133 |534 |886 |<0.001 |4376 |5
outcome

Momah/Lindor Liver-related events 4 2.98 1.28 6.95 85.5 <0.001 | 20.66 3

Momah/Lindor Overall death and/or LT | 3 2.77 0.33 23.15 92 <0.001 | 25.09 2
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Number of

Estima

Response Outcomes . LCI UCl 12 CocQ df
studies te value’

Paris | Composite clinical 21 4.11 325 |519 | 788 |<0.001 |94.13 |20
outcome

Paris | Liver-related events 16 4.04 2.96 55 82.9 <0.001 | 87.62 15

Paris | Overall death and/or LT | 6 5.24 3.7 7.42 9.6 0.354 5.53 5

Paris Il Composite clinical 22 3.71 289 | 477 |544 0001 |46.09 |21
outcome

Paris Il Liver-related events 17 4.5 3.15 6.43 59.7 <0.001 | 39.68 16

Paris Il Overall death and/or LT | 7 3.5 2.84 4.31 0 0.871 2.48 6

Poise Composite clinical 7 337 | 261 435 |0 0897 |223 |6
outcome

Poise Liver-related events 3 4.4 414 4.67 0 0.997 0.01 2

Poise Overall death and/or LT | 4 3.05 2.39 3.88 0 0.942 0.39 3

Rochester Composite clinical 3 178 | 007 |4749 |68.1 0043 |628 |2
outcome

Rochester Liver-related events 2 213 0 ;?052836 78.8 0.03 4.72 1

Rochester Overall death and/or LT | 1 1.05 0.22 5.07 0 <0.001 | O 0

Rotterdam Composite clinical 12 448 309 |647 |722 |<0001 |39.63 |11
outcome

Rotterdam Liver-related events 10 4.37 2.71 7.07 76.8 <0.001 | 38.73 9

Rotterdam Overall death and/or LT | 4 4.75 3.77 5.99 0 0.922 0.48 3

ALP + Other composite Composite clinical 5 366 | 255 |525 |354 0185 |6.19 |4
outcome

ALP + Other composite Liver-related events 2 5.2 0.55 48.98 0 0.349 0.88 1

ALP + Other composite Overall death and/or LT | 2 3.18 2.05 4.93 0 0.776 0.08 1

Composite response (OR estimates)

Modified Toronto Composite clinical 1 396 |181 |866 |0 <0.001 |0 0
outcome

Modified Toronto Liver-related events 1 7.77 2.54 23.73 0 <0.001 | O 0

Modified Toronto Overall death and/or LT | 1 2.93 1.09 7.82 0 <0.001 | O 0
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Response Outcomes Num_ber of | Estima LCI UClI 12 p- CocQ df
studies te value’

Paris | Composite clinical 17 523 |413 |662 |84 0356 |17.47 |16
outcome

Paris | Liver-related events 12 5.31 3.83 7.36 16.6 0.281 13.19 11

Paris | Overall death and/or LT | 8 5.65 4.02 7.93 0 0.454 6.76 7

Paris Il Composite clinical 14 518 |3.09 |868 |664 |<0001 |38.7 13
outcome

Paris Il Liver-related events 12 53 3.06 9.17 58 0.006 26.2 11

Paris Il Overall death and/or LT | 5 6.9 1.76 27.01 56.5 0.056 9.19 4

Poise Composite clinical 3 2.7 155 | 4.71 0 0448 | 1.61 2
outcome

Poise Liver-related events 2 3.2 0.03 338.77 | 53.9 0.141 2.17 1

Poise Overall death and/or LT | 2 2.65 1.16 6.05 0 0.816 0.05 1

Rotterdam Composite clinical 13 389 |215 |707 |655 |<0.001 | 3483 |12
outcome

Rotterdam Liver-related events 10 3.77 1.72 8.27 69.9 <0.001 | 29.91 9

Rotterdam Overall death and/or LT | 4 5.08 1.59 16.24 547 0.085 6.62 3

Other Composite Response | COmPosite clinical 3 968 | 175 |5357 |0 0627 |093 |2
outcome

. . 20322.
Other Composite Response Liver-related events 2 3.16 0 87 23.7 0.252 1.31 1

ALP: Alkaline Phosphatase; CocQ: Cochran’s Q; df: Degrees of freedom; DL: DerSimonian and Laird; HKSJ: Hartung-

Knapp-Sidik-Jonkman; HR: Hazard ratio; LCI: Lower confidence interval; LT: Liver transplantation; OR: Odds ratio; 12:

Tau-square; UCI: Upper confidence interval

Tp-values corresponding to I2
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12 values for composite clinical outcome, liver-related events, and overall death and/or LT, respectively, were ALP
response HR, 0.056267, 0.1370198, and 0.0788154; ALP response OR, 0.17786168, 0.2447175, and 0.15936784;
composite response HR, 0.23264056, 0.32759218, and 0.06677084; and composite response OR, 0.18772134,
0.26030616, and 0.11377812. 12 denotes between-study variance under the DL random-effects model with HKSJ-

adjusted inference and relates to the overall pooled analyses
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Table S11: Influence Diagnostics for Pooled Analyses Exhibiting Substantial Heterogeneity (I? >75%)

ALP Response (HR Estimates)

Response Outcomes Number of studies HR LCI ucl 12 p-value'
Barcelona Composite clinical outcome 10 1.84 1.1 3.06 80.2 <0.001
Barcelona Overall death and/or LT 5 2.35 1.09 5.04 85.1 <0.001
Toronto | Composite clinical outcome 18 1.96 1.62 2.36 78.8 <0.001
Toronto | Overall death and/or LT 15 1.99 1.58 2.49 81.3 <0.001
Toronto I Composite clinical outcome 2 4.8 1.33 17.28 78.8 0.03
Toronto Il Liver-related events 2 4.8 1.33 17.28 78.8 0.03
Composite Response (HR Estimates)

Response Outcomes Number of studies HR LCI ucl 12 p-Value'
Momah/Lindor Liver-related events 4 2.98 1.61 5.5 85.5 <0.001
Rochester Liver-related events 2 213 0.18 24.71 78.8 0.03

ALP: Alkaline phosphatase; HR: Hazard ratio; LCI: Lower confidence interval; LT: Liver transplantation; UCI: Upper

confidence interval

Tp-values corresponding to I2
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Table S12: Sensitivity Analysis After Inclusion of Full-Text Journal Articles

ALP Response (HR Estimates)

Response Outcomes Number of studies HR LCI ucl 12 p-value’
ALP normalization Composite clinical outcome 7 1.35 | 1.16 1.57 90.3 | <0.001
ALP normalization Liver-related events 5 1.68 1.26 | 2.26 75.3 | 0.003
ALP normalization Overall death and/or LT 6 1.5 1.23 1.84 701 0.005
Barcelona Composite clinical outcome 9 1.94 1.13 | 3.33 80.6 | <0.001
Barcelona Liver-related events 8 2.28 1.4 3.72 66.8 | 0.004
Barcelona Overall death and/or LT 5 235 | 1.09 |5.04 85.1 <0.001
Rochester I Composite clinical outcome 4 2.06 1.15 | 3.72 96.7 | <0.001
Rochester Il Liver-related events 3 2.58 1.73 | 3.86 0 0.856
Rochester Il Overall death and/or LT 1 249 |209 |296 0 <0.001
Toronto | Composite clinical outcome 13 1.82 1.36 244 91.5 | <0.001
Toronto | Liver-related events 9 2.11 1.56 | 2.96 41.2 | 0.092
Toronto | Overall death and/or LT 10 2.14 1.84 | 249 21 0.25
Toronto I Composite clinical outcome 2 4.8 1.33 17.28 78.8 | 0.03
Toronto Il Liver-related events 2 4.8 1.33 17.28 78.8 | 0.03
Other ALP cut-offs Composite clinical outcome 5 2.38 1.78 | 3.17 257 |0.25
Other ALP cut-offs Liver-related events 5 2.38 1.78 | 3.17 25.7 |0.25
Other ALP cut-offs Overall death and/or LT 4 2.24 1.89 | 2.65 222 |0.278
ALP Response (OR Estimates)

Response Outcomes Number of studies OR LCI ucl 12 p-value’
ALP normalization Composite clinical outcome 2 294 | 0.27 | 3246 65.9 | 0.087
ALP normalization Liver-related events 1 3.7 0.37 | 36.86 0 <0.001
ALP normalization Overall death and/or LT 2 196 | 046 | 835 53.9 | 0.141
Barcelona Composite clinical outcome 10 2.16 143 | 3.27 42.2 | 0.076
Barcelona Liver-related events 7 1.92 1.19 | 3.1 46.4 | 0.083
Barcelona Overall death and/or LT 5 255 | 142 |4.57 26.8 | 0.243
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Rochester Il Composite clinical outcome 4 273 |237 |314 0 0.936
Rochester Il Liver-related events 2 2.81 1.6 4.93 0 0.895
Rochester Il Overall death and/or LT 1 2.71 234 | 3.13 0 <0.001
Toronto | Composite clinical outcome 10 3.09 | 221 4.31 542 | 0.02
Toronto | Liver-related events 8 347 | 232 | 517 48 0.061
Toronto | Overall death and/or LT 5 2.98 1.81 4.92 60.1 0.04
Toronto I Composite clinical outcome 4 4.22 1.93 |9.23 59 0.063
Toronto Il Liver-related events 4 4.22 1.93 | 9.23 59 0.063
Other ALP cut-offs Composite clinical outcome 4 3.74 | 203 |6.87 36.1 0.196
Other ALP cut-offs Liver-related events 2 2.57 1.51 4.37 0 0.344
Other ALP cut-offs Overall death and/or LT 1 4.18 1.65 | 10.58 0 <0.001
Composite Response (HR Estimates)

Response Outcomes Number of studies HR LCI ucl 12 p-value'
Modified Toronto Composite clinical outcome 1 216 |564 | 8278 0 <0.001
Modified Toronto Liver-related events 1 216 |564 | 8278 0 <0.01
Momah/Lindor Composite clinical outcome 4 195 |1.07 | 355 75.4 | 0.007
Momah/Lindor Liver-related events 3 2.5 1.29 | 4.86 704 | 0.034
Momah/Lindor Overall death and/or LT 1 0.94 | 0.53 1.66 0 <0.001
Paris | Composite clinical outcome 13 382 | 255 |573 82.5 | <0.001
Paris | Liver-related events 11 3.7 2.3 5.95 82.5 | <0.001
Paris | Overall death and/or LT 4 469 |344 |6.38 0 0.435
Paris I Composite clinical outcome 19 369 | 285 |4.78 60 <0.001
Paris Il Liver-related events 15 4.5 3.07 | 6.6 64.1 <0.001
Paris Il Overall death and/or LT 6 345 | 265 |4.49 0 0.835
Poise Composite clinical outcome 2 3.8 1.8 8.05 0 0.716
Poise Liver-related events 1 4.35 1.54 12.3 0 <0.001
Poise Overall death and/or LT - - - - - -
Rochester Composite clinical outcome 3 1.78 | 037 | 855 68.1 0.043
Rochester Liver-related events 2 213 | 018 | 24.71 78.8 | 0.03
Rochester Overall death and/or LT 1 1.05 | 0.22 |5.07 0 0.835
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Rotterdam Composite clinical outcome 9 3.93 | 2.51 6.16 66.8 | 0.002
Rotterdam Liver-related events 8 3.75 | 2.21 6.36 70.7 | 0.001
Rotterdam Overall death and/or LT 3 5.62 |3.07 | 10.3 0 0.986
ALP + Other composite Composite clinical outcome 3 409 |274 |436 57.3 | 0.096
ALP + Other composite Liver-related events 2 5.2 3.6 7.53 0 0.349
ALP + Other composite Overall death and/or LT 1 3.26 | 244 | 4.36 0 <0.001
Composite Response (OR Estimates)

Response Outcomes Number of studies OR LCI ucl 12 p-value’
Modified Toronto Composite clinical outcome 1 3.96 1.81 8.66 0 <0.001
Modified Toronto Liver-related events 1 777 | 254 | 23.73 0 <0.001
Modified Toronto Overall death and/or LT 1 2.93 1.09 | 7.82 0 <0.001
Paris | Composite clinical outcome 14 55 417 | 7.26 248 | 0.186
Paris | Liver-related events 10 557 |3.86 | 8.02 30.5 | 0.165
Paris | Overall death and/or LT 7 596 |4.26 | 8.34 10.1 0.352
Paris Il Composite clinical outcome 12 4.21 2.91 6.09 46.9 | 0.036
Paris Il Liver-related events 10 4.31 2.81 6.6 37.7 | 0.107
Paris Il Overall death and/or LT 5 6.9 2.67 17.85 56.5 | 0.056
Rotterdam Composite clinical outcome 11 3.56 | 215 | 5.89 66.2 | 0.001
Rotterdam Liver-related events 8 3.31 1.71 6.41 71.8 | <0.001
Rotterdam Overall death and/or LT 4 5.08 | 2.32 11.09 547 | 0.085
Other Composite Response Composite clinical outcome 3 9.68 | 3.1 30.27 0 0.627
Other Composite Response Liver-related events 2 3.16 | 0.82 12.22 23.7 | 0.252

ALP: Alkaline phosphatase; HR: Hazard ratio; LCI: Lower confidence interval; LT: Liver transplantation; OR: Odds ratio;

UCI: Upper confidence interval

Tp-values corresponding to I2
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Table S13: Sensitivity Analysis After Including Only High-Quality Studies

ALP Response (HR Estimates)

Response Outcomes Number of studies HR | LCI | UcCI 12 p-value'
ALP normalization Composite clinical outcome 10 147 | 1.26 | 1.72 89.6 | <0.001
ALP normalization Liver-related events 7 182 | 141 | 2.34 79.5 | <0.001
ALP normalization Overall death and/or LT 8 1.55 | 1.28 | 1.86 66.7 | 0.004
Barcelona Composite clinical outcome 10 1.84 | 1.1 3.06 80.2 | 0.001
Barcelona Liver-related events 9 209 [ 131 | 3.34 68.1 | 0.001
Barcelona Overall death and/or LT 5 2.35 | 1.09 | 5.04 85.1 | 0.001
Rochester Il Composite clinical outcome 5 222 | 1.28 | 3.84 95.8 | 0.001
Rochester Il Liver-related events 3 258 | 1.73 | 3.86 0 0.856
Rochester Il Overall death and/or LT 2 252 | 212 | 2.99 0 0.516
Toronto | Composite clinical outcome 15 1.87 | 1.44 | 243 91.4 | 0.001
Toronto | Liver-related events 10 256 | 1.7 3.85 69.8 | 0.001
Toronto | Overall death and/or LT 12 2.08 | 1.81 | 2.39 28.2 | 0.169
Toronto Il Composite clinical outcome 2 4.8 1.33 | 17.28 | 78.8 | 0.03
Toronto Il Liver-related events 2 4.8 1.33 | 17.28 | 78.8 | 0.03
Other ALP cut-offs Composite clinical outcome 6 224 (168 |3 322 | 0.194
Other ALP cut-offs Liver-related events 7 2.38 | 1.75 | 3.23 37.3 | 0.144
Other ALP cut-offs Overall death and/or LT 6 226 | 218 | 2.34 0 0.552
ALP Response (OR Estimates)

Response Outcomes Number of studies OR | LCI | UcCl 12 p-value'
ALP normalization Composite clinical outcome 4 162 | 113 | 2.31 56.6 | 0.075
ALP normalization Liver-related events 1 3.7 0.37 | 36.86 | 0 0.001
ALP normalization Overall death and/or LT 4 1.6 116 | 2.22 50.8 | 0.107
Barcelona Composite clinical outcome 12 252 | 153 | 4.14 65.5 | 0.001
Barcelona Liver-related events 9 236 | 1.28 | 4.34 721 | 0.001
Barcelona Overall death and/or LT 5 255 | 142 | 4.57 26.8 | 0.243
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Rochester Il Composite clinical outcome 4 3.39 | 2.1 5.46 56.8 | 0.074
Rochester Il Liver-related events 2 281 | 1.6 4.93 0 0.895
Rochester Il Overall death and/or LT 2 473 | 1.35 | 16.62 | 85.6 | 0.009
Toronto | Composite clinical outcome 11 3.21 | 2.28 | 453 67.2 | <0.001
Toronto | Liver-related events 10 3.04 | 2 4.61 66.9 | 0.001
Toronto | Overall death and/or LT 7 3.54 | 224 | 56 63.4 | 0.012
Toronto Il Composite clinical outcome 4 422 | 193 | 9.23 59 0.063
Toronto Il Liver-related events 4 422 | 193 | 9.23 59 0.063
Other ALP cut-offs Composite clinical outcome 3 2.68 | 1.66 | 4.33 0 0.597
Other ALP cut-offs Liver-related events 2 257 | 1.51 | 4.37 0 0.344
Other ALP cut-offs Overall death and/or LT 2 3.76 | 1.85 | 7.63 0 0.725

Composite Response (HR Estimates)

Response Outcomes Number of studies HR | LCI | UcCI 12 p-value’
Modified Toronto Composite clinical outcome 1 216 | 5.64 | 8278 | O <0.001
Modified Toronto Liver-related events 1 216 | 564 | 8278 |0 <0.001
Momah/Lindor Composite clinical outcome 4 1.95 | 1.07 | 3.55 75.4 | 0.007
Momah/Lindor Liver-related events 3 2.5 1.29 | 4.86 70.4 | 0.034
Momah/Lindor Overall death and/or LT 1 0.94 | 0.53 | 1.66 0 <0.001
Paris | Composite clinical outcome 15 3.83 | 2.67 | 549 80.6 | <0.001
Paris | Liver-related events 12 3.61 | 2.33 | 5.59 80.7 | <0.001
Paris | Overall death and/or LT 5 481 | 3.67 | 6.31 0 0.582
Paris I Composite clinical outcome 21 3.73 | 291 | 4.78 56.6 | <0.001
Paris Il Liver-related events 17 4.5 3.16 | 6.41 59.7 | <0.001
Paris Il Overall death and/or LT 7 3.5 2.69 | 4.54 0 0.871
Poise Composite clinical outcome 6 3.28 | 2.3 4.68 0 0.842
Poise Liver-related events 2 435 | 24 7.89 0 0.999
Poise Overall death and/or LT 4 3.05 | 2.02 | 4.61 0 0.942
Rochester Composite clinical outcome 3 1.78 | 0.37 | 8.55 68.1 | 0.043
Rochester Liver-related events 2 213 [ 018 | 24.71 | 78.8 | 0.03
Rochester Overall death and/or LT 1 1.05 | 0.22 | 5.07 0 <0.001
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Rotterdam Composite clinical outcome 11 4.1 292 | 5.76 58.9 | 0.007
Rotterdam Liver-related events 9 3.9 246 | 6.19 67 0.002
Rotterdam Overall death and/or LT 4 4.75 | 3.33 | 6.77 0 0.922
ALP + Other composite Composite clinical outcome 5 3.66 | 2.8 4.78 354 | 0.185
ALP + Other composite Liver-related events 2 5.2 3.6 7.53 0 0.349
ALP + Other composite Overall death and/or LT 2 3.18 | 2.51 | 4.03 0 0.776
Composite Response (OR Estimates)

Response Outcomes Number of studies OR | LCI | UcCl 12 p-value'
Modified Toronto Composite clinical outcome 1 3.96 | 1.81 | 8.66 0 <0.001
Modified Toronto Liver-related events 1 777 | 254 | 2373 |0 <0.001
Modified Toronto Overall death and/or LT 1 293 [ 1.09 | 7.82 0 <0.001
Paris | Composite clinical outcome 15 543 | 418 | 7.04 19.2 | 0.239
Paris | Liver-related events 11 548 | 3.92 | 7.65 23.1 | 0.224
Paris | Overall death and/or LT 7 596 | 4.26 | 8.34 10.1 | 0.352
Paris Il Composite clinical outcome 13 4.26 | 2.99 | 6.09 43.9 | 0.045
Paris Il Liver-related events 11 438 | 293 | 6.55 325 | 0.139
Paris Il Overall death and/or LT 5 6.9 2.67 | 17.85 | 56.5 | 0.056
Poise Composite clinical outcome 3 2.7 2.04 | 3.58 0 0.448
Poise Liver-related events 2 3.2 1.56 | 6.57 53.9 | 0.141
Poise Overall death and/or LT 2 2.65 | 1.53 | 4.59 0 0.816
Rotterdam Composite clinical outcome 12 3.75 | 2.27 | 6.2 65.1 | <0.001
Rotterdam Liver-related events 9 3.6 1.87 | 6.92 70.1 | <0.001
Rotterdam Overall death and/or LT 4 5.08 | 2.32 | 11.09 | 54.7 | 0.085
Other Composite Response Composite clinical outcome 3 9.68 | 3.1 30.27 | 0 0.627
Other Composite Response Liver-related events 1 9.09 | 0.95 | 86.72 | O <0.001

Tp-values corresponding to I2

ALP: Alkaline phosphatase; HR: Hazard ratio; LCI: Lower confidence interval; LT:

UCI: Upper confidence interval
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Figure S9: Funnel Plots for Studies Evaluating Associations Between ALP

Response and (A) Composite Clinical Outcomes HR Estimates, (B) Composite

Clinical Outcomes OR Estimates, (C) Any Liver-Related Events HR Estimates, (D)

Any Liver-Related Events OR Estimates, (E) and Overall Death and/or LT HR
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Figure S10: Funnel Plots for Studies Evaluating Associations Between Composite

Response and (A) Composite Clinical Outcomes HR Estimates, (B) Composite

Clinical Outcomes OR Estimates, (C) Any Liver-Related Events HR Estimates, (D)

Any Liver-Related Events OR Estimates,
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Table S14: Sensitivity Analysis Restricted to Studies with a Follow-up Duration Greater Than 12 Months,

Excluding Studies with <12 Months of Follow-Up or No Reported Follow-up Duration

Response ‘ Outcomes Number of studies | Estimate (HR/OR) ‘ LCI ‘ UcCl ‘ 12 ‘ p-value®
ALP Response (HR Estimates)

ALP normalization Composite clinical outcome | 9 1.38 1.2 | 1.59 | 88.4 | <0.001
ALP normalization Liver-related events 5 1.68 1.26 | 2.26 | 75.3 | 0.003
ALP normalization Overall death and/or LT 7 1.48 1.25 | 1.75 | 64.6 | 0.009
Barcelona Composite clinical outcome | 7 2.48 1.46 | 4.21 79.7 | <0.001
Barcelona Liver-related events 6 2.48 146 | 419 | 72.8 | 0.002
Barcelona Overall death and/or LT 3 3.93 1.94 | 7.95 | 81.5| 0.005
Rochester Il Composite clinical outcome | 5 2.22 1.28 | 3.84 | 95.8 | <0.001
Rochester Il Liver-related events 3 2.58 1.73 1386 |0 0.856
Rochester Il Overall death and/or LT 2 2.52 2121299 |0 0.516
Toronto | Composite clinical outcome | 15 1.91 145|252 | 92.1 | <0.001
Toronto | Liver-related events 9 2.38 1.58 | 3.6 70 <0.001
Toronto | Overall death and/or LT 13 2.28 203 | 256 |22.3]|0.218
Toronto Il Composite clinical outcome | 1 9.24 4 2135 |0 <0.001
Toronto Il Liver-related events 1 9.24 4 2135 |0 <0.001
Other ALP cut-offs Composite clinical outcome | 6 2.26 1.66 | 3.07 | 36.5| 0.164
Other ALP cut-offs Liver-related events 6 2.26 1.66 | 3.07 | 36.5| 0.164
Other ALP cut-offs Overall death and/or LT 4 2.26 1.89 | 2.7 221 | 0.278
ALP Response (OR Estimates)

ALP normalization Composite clinical outcome | 3 1.54 114 | 2.09 | 54.4 | 0.112
ALP normalization Overall death and/or LT 3 1.54 114 | 2.09 | 54.4 | 0.112
Barcelona Composite clinical outcome | 7 1.92 1.15]13.19 | 35.1|0.16
Barcelona Liver-related events 5 1.78 0.89 | 3.53 | 51.7 | 0.082
Barcelona Overall death and/or LT 2 2.35 1.02 (541 |0 0.389
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Response Outcomes Number of studies | Estimate (HR/OR) | LCI | UCI 12 p-value'
Rochester I Composite clinical outcome | 5 3.37 2.24 |1 5.08 | 45 0.122
Rochester Il Liver-related events 2 2.81 16 (493 |0 0.895
Rochester Il Overall death and/or LT 2 4.73 1.35 | 16.62 | 85.6 | 0.009
Toronto | Composite clinical outcome | 9 2.89 2.13 | 3.91 48.9 | 0.047
Toronto | Liver-related events 7 3.02 219 | 4.17 | 23.6 | 0.249
Toronto | Overall death and/or LT 5 3.39 2 572 | 71.5 | 0.007
Toronto I Composite clinical outcome | 3 4.92 1.56 | 15.51 | 61.8 | 0.073
Toronto Il Liver-related events 3 4.92 1.56 | 15.51 | 61.8 | 0.073
Other ALP cut-offs Composite clinical outcome | 6 2.93 1.8 | 4.76 | 47 0.093
Other ALP cut-offs Liver-related events 3 2.05 1.33 | 3.19 | 22.2 | 0.277
Other ALP cut-offs Overall death and/or LT 2 3.76 185763 |0 0.725
Composite Response (HR Estimates)

Modified Toronto Composite clinical outcome | 1 21.6 564 | 8278 | 0 <0.001
Modified Toronto Liver-related events 1 21.6 564 | 8278 | 0 <0.001
Momah/Lindor Composite clinical outcome | 6 2.66 1.62 | 4.37 | 88.6 | <0.001
Momah/Lindor Liver-related events 4 2.98 161 |55 85.5 | <0.001
Momah/Lindor Overall death and/or LT 3 2.77 142 | 542 | 92 <0.001
Paris | Composite clinical outcome | 17 4.37 3.51 | 544 | 435 0.029
Paris | Liver-related events 13 4.23 3.19 | 5.6 55 0.009
Paris | Overall death and/or LT 3 4.97 3.58 | 6.9 0 0.432
Paris 1l Composite clinical outcome | 18 3.77 2.89 1492 | 57.5| 0.001
Paris Il Liver-related events 13 4.47 3.04 | 6.58 | 60.2 | 0.003
Paris Il Overall death and/or LT 5 3.49 265461 |0 0.663
Poise Composite clinical outcome | 6 3.14 2151458 |0 0.898
Poise Liver-related events 2 4.45 216 [ 9.15 |0 0.951
Poise Overall death and/or LT 3 2.87 1.74 | 474 |0 0.892
Rochester Composite clinical outcome | 1 6.58 2.08 1 20.82 | 0 <0.001
Rochester Liver-related events 1 6.58 2.08 {2082 |0 <0.001
Rotterdam Composite clinical outcome | 9 4.91 3.3 | 7.31 70.4 | <0.001
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Response Outcomes Number of studies | Estimate (HR/OR) | LCI | UCI 12 p-value®
Rotterdam Liver-related events 8 4.81 3.1 746 | 74.1 | <0.001
Rotterdam Overall death and/or LT 2 5.46 266 | 112 |0 0.933
ALP + Other composite Composite clinical outcome | 4 3.89 2.76 | 548 | 429 | 0.154
ALP + Other composite Liver-related events 2 5.2 36 | 753 |0 0.349
ALP + Other composite Overall death and/or LT 1 3.26 244 1436 |0 <0.001
Composite Response (OR Estimates)

Modified Toronto Composite clinical outcome | 1 3.96 1.81 (866 |0 <0.001
Modified Toronto Liver-related events 1 21.6 564 | 8278 | 0 <0.001
Modified Toronto Overall death and/or LT 1 2.93 1.09 (782 |0 <0.001
Paris | Composite clinical outcome | 14 5.16 4 6.66 | 16.2 | 0.277
Paris | Liver-related events 11 3.7 2.3 |5.95 | 825 | <0.001
Paris | Overall death and/or LT 6 517 378|709 |0 0.506
Paris Il Composite clinical outcome | 11 5.07 3.05 | 843 | 72,5 | <0.001
Paris Il Liver-related events 15 4.5 3.07 | 6.6 64.1 | <0.001
Paris Il Overall death and/or LT 3 5.48 1.88 | 15.96 | 65.1 | 0.057
Poise Composite clinical outcome | 2 3.15 195508 (04 |0.316
Poise Liver-related events 1 4.35 154 {123 |0 <0.001
Poise Overall death and/or LT 2 2.65 153 (459 |0 0.816
Rotterdam Composite clinical outcome | 11 3.9 2.34 | 6.51 | 69.4 | <0.001
Rotterdam Liver-related events 8 3.75 221 (6.36 | 70.7 | 0.01
Rotterdam Overall death and/or LT 4 5.08 2.32 | 11.09 | 54.7 | 0.085
Rochester Liver-related events 2 213 0.18 | 24.71 | 78.8 | 0.03
Other Composite Response | Composite clinical outcome | 2 6.15 1.31 2898 |0 0.641
Other Composite Response | Liver-related events 2 5.2 36 | 753 |0 0.349

Tp-values corresponding to I2

ALP: Alkaline phosphatase; HR: Hazard ratio; LCI:

UCI: Upper confidence interval
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Table S15: Sensitivity Analysis Excluding Studies with Study Durations <12 Months or No Reported Study

Duration

Response Outcomes Num_ber of Estimates (HR/OR) | LCI UCl 12 p-value®
studies

ALP Response (HR Estimates)
ALP normalization Composite clinical outcome | 6 1.35 1.14 1.59 | 89 <0.001
ALP normalization Liver-related events 7 1.82 1.41 2.34 | 79.5 | <0.001
ALP normalization Overall death and/or LT 5 1.5 1.14 1.99 |57.8|0.05
Barcelona Composite clinical outcome | 9 2.04 1.22 34 79.8 | <0.001
Barcelona Liver-related events 8 2.38 1.52 3.73 | 63.8 | 0.007
Barcelona Overall death and/or LT 5 2.35 1.09 5.04 | 85.1 | <0.001
Rochester Il Composite clinical outcome | 3 1.92 0.94 3.92 | 86.8 | <0.001
Rochester Il Liver-related events 3 2.58 1.73 386 |0 0.856
Toronto | Composite clinical outcome | 14 1.75 1.37 2.24 | 91.8 | <0.001
Toronto | Liver-related events 8 2.08 1.52 285 |46.4 |0.071
Toronto | Overall death and/or LT 11 1.89 1.45 247 | 85.2 | <0.001
Toronto Il Composite clinical outcome | 1 9.24 4 21350 <0.001
Toronto Il Liver-related events 1 9.24 4 21350 <0.001
Toronto (not defined) Overall death and/or LT 2 1.97 1.5 259 |0 0.515
Other ALP cut-offs Composite clinical outcome | 6 2.24 1.68 3 32.2 | 0.194
Other ALP cut-offs Liver-related events 6 2.24 1.68 3 32.2 | 0.194
Other ALP cut-offs Overall death and/or LT 4 2.18 1.66 286 | 18.9 | 0.296
ALP Response (OR Estimates)
ALP normalization Composite clinical outcome | 2 3.19 04 25.67 | 58.1 | 0.122
ALP normalization Liver-related events 1 3.7 0.37 36.86 | O <0.001
ALP normalization Overall death and/or LT 2 2.08 0.72 598 | 355 0.213
Barcelona Composite clinical outcome | 8 2.12 1.32 34 35.6 | 0.144
Barcelona Liver-related events 6 2.06 1.12 3.78 | 50.4 | 0.073
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Number of

Response Outcomes . Estimates (HR/OR) | LCI UCl 12 p-value®
studies
Barcelona Overall death and/or LT 3 2.64 1.18 5.9 0 0.415
Rochester Il Composite clinical outcome | 3 2.99 1.79 499 |0 0.866
Rochester Il Liver-related events 2 2.81 1.6 493 |0 0.895
Toronto | Composite clinical outcome | 10 2.63 1.95 3.56 | 55.9]|0.016
Toronto | Liver-related events 9 2.8 1.86 421 | 65.7 | 0.003
Toronto | Overall death and/or LT 6 3.03 1.97 466 |53.8|0.055
Toronto I Composite clinical outcome | 2 4.61 0.73 29.28 | 80.8 | 0.023
Toronto Il Liver-related events 2 4.61 0.73 29.28 | 80.8 | 0.023
Other ALP cut-offs Composite clinical outcome | 3 3.85 1.72 8.64 |55 0.108
Other ALP cut-offs Liver-related events 1 2.27 1.26 409 |0 <0.001
Other ALP cut-offs Overall death and/or LT 1 4.18 1.65 1058 | O <0.001
Composite Response (HR Estimates)
Modified Toronto Composite clinical outcome | 1 21.6 5.64 82.78 | 0 <0.001
Modified Toronto Liver-related events 1 21.6 5.64 8278 | 0 <0.001
Momah/Lindor Composite clinical outcome | 3 2.18 0.81 5.85 | 83.2 | 0.003
Momah/Lindor Liver-related events 2 3.44 1.72 6.86 | 38.1 | 0.204
Momah/Lindor Overall death and/or LT 1 0.94 0.53 166 |0 <0.001
Paris | Composite clinical outcome | 15 4.22 3.31 537 | 444 | 0.033
Paris | Liver-related events 12 3.95 2.86 547 |51.6 | 0.019
Paris | Overall death and/or LT 5 4.81 3.67 6.31 |0 0.582
Paris 1l Composite clinical outcome | 17 3.69 2.93 463 | 36.9 | 0.064
Paris Il Liver-related events 13 4.59 3.44 6.13 | 13 0.315
Paris Il Overall death and/or LT 6 3.45 2.65 449 |0 0.835
Poise Composite clinical outcome | 3 3.77 2.25 6.33 |0 0.861
Poise Liver-related events 1 4.35 2.11 899 |0 <0.001
Poise Overall death and/or LT 2 3.37 1.87 6.09 |0 0.917
Rochester Composite clinical outcome | 3 1.78 0.37 8.55 | 68.1 | 0.043
Rochester Liver-related events 2 213 0.18 24.71 | 78.8 | 0.03
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Number of

Response Outcomes . Estimates (HR/OR) | LCI UcCl 12 p-value'
studies
Rochester Overall death and/or LT 1 1.05 0.22 507 |0 <0.001
Rotterdam Composite clinical outcome | 10 4.53 3.3 6.21 | 48.3 | 0.043
Rotterdam Liver-related events 8 4.41 2.82 6.9 60 0.014
Rotterdam Overall death and/or LT 4 4.75 3.33 6.77 |0 0.922
ALP + Other composite | Composite clinical outcome | 4 3.76 2.78 5.07 |48.2|0.122
ALP + Other composite | Liver-related events 2 5.2 3.6 753 |0 0.349
ALP + Other composite | Overall death and/or LT 2 3.18 2.51 403 |0 0.776
Composite Response (OR Estimates)
Modified Toronto Composite clinical outcome | 1 3.96 1.81 866 |0 <0.001
Modified Toronto Liver-related events 1 7.77 2.54 23.73 |0 <0.001
Modified Toronto Overall death and/or LT 1 2.93 1.09 782 |0 <0.001
Paris | Composite clinical outcome | 13 5.65 4.11 7.76 | 304|014
Paris | Liver-related events 9 5.22 3.56 764 | 325 0.158
Paris | Overall death and/or LT 6 5.64 3.81 8.34 | 11.5|0.342
Paris 1l Composite clinical outcome | 9 3.84 2.69 547 | 27.3 | 0.202
Paris Il Liver-related events 9 5.16 2.8 9.51 | 68.6 | 0.001
Paris Il Overall death and/or LT 4 5.34 2.14 13.33 | 50.9 | 0.106
Poise Composite clinical outcome | 2 2.91 1.82 465 |36.3|0.21
Poise Liver-related events 1 5.46 2.04 1462 |0 <0.001
Poise Overall death and/or LT 1 2.98 0.96 923 |0 <0.001
Rotterdam Composite clinical outcome | 10 3.74 2.1 6.66 | 69.5 | <0.001
Rotterdam Liver-related events 8 3.72 1.9 7.26 | 74.7 | 0.001
Rotterdam Overall death and/or LT 4 5.08 2.32 11.09 | 54.7 | 0.085
g};ﬁ;’:pwte Composite clinical outcome | 1 9.09 095 [8672|0 |<0.001
Other Composite Liver-related events 2 3.16 0.82 | 12.22|23.7|0.252
Response

Tp-values corresponding to I2
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ALP: Alkaline phosphatase; HR: Hazard ratio; LCI: Lower confidence interval; LT: Liver transplantation; OR: Odds ratio;

UCI: Upper confidence interval
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Table S16: List of Studies Excluded from Meta-analysis

S.No. | Study name Reason of exclusion from meta-analysis
1 John 2021 \?’teuigztriesr::)e\}/ed from meta-analysis due to
2 Kumagi 2010a Qualitative only (p-value)

3 Reiberger 2019 Qualitative only (p-value)

4 Murillo 2020; Perez 2019 Outcome NOI*

5 Carbone 2016 Qualitative only

6 Bonnand 1999 Outcome NOI*

7 Momah 2012; Momah 2011 | Only % reported, N not given
8 Hofer 2024 Outcome NOI*

9 Huet 2008 Outcome NOI*

10 Copaci 2011 Outcome NOI*

11 Leeman 2014 Outcome NOI*

12 Azemoto 2009 Outcome NOI*

13 Lammers 2018 Outcome NOI*

14 Liu 2016 Outcome NOI*

15 Tanaka 2015 Outcome NOI*

16 Takano 2020 Outcome NOI*

17 Lam 2023 Outcome NOI*

18 Haddadin 2019 Qualitative

19 Teh 2014 Qualitative only (p-value)

20 Reig 2019 Qualitative only (p-value)

21 Perez 2018; Perez 2017 Outcome NOI*

22 Zhang 2015; Li 2016 Qualitative only (p-value)
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S.No. | Study name Reason of exclusion from meta-analysis
23 Corpechot 2016 Qualitative only (p-value)

24 Fujinaga 2017 Outcome NOI*

25 Gerussi 2020a Outcome NOI*

26 Roberts 2024 Outcome NOI* (relative rates reported)
27 Wong 2025 Outcome NOI*

28 Wang 2024 Outcome NOI*

29 Kugiyama 2025 Outcome NOI*

30 Ding 2025a Outcome NOI*

31 lwadare 2024 Outcome NOI*

32 Hayashi 2024 Outcome NOI*

33 Qu 2019 Outcome NOI*

34 Zhang 2025 Outcome NOI*

35 Tadros 2024 Outcome NOI*

36 Ritter 2025 Outcome NOI*

37 Okumura 2025 Outcome NOI*

38 Rachel 2026 Outcome NOI*

39 Arvaniti 2025 Outcome NOI*

40 Padilla-Lopez 2026 Outcome NOI*

*Meta-analysis was not feasible for these studies because appropriate surrogate

endpoints were unavailable and the response criteria were defined inconsistently across

studies, precluding meaningful pooling of results.

NOI: Not of interest
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