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Search strategy 

Database: Ovid MEDLINE Completo - Epub Ahead of Print, In-Process & Other Non-Indexed 

Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     exp Azathioprine/  

2     azathioprine.mp.  

3     (((mercaptopurine or puri-nethol or purimethol or purinethol or bw 57 323h or bw 57-323h or 

bw 57323h) adj1 1 methyl 4 nitro 5 imidazolyl) or mercaptopurine or Arathioprin or arathioprine 

or aza-q or azafalkazahexal or azamedac or azamun or azamune or azanin or azapin or 

azapress or azaprine or azarex or azasan or azathiodura or azathiopine or azathioprim or 

azathioprin or azathioprine sodium or azathiopurine or azathropsin or azatioprina or azatox or 

azatrilem or azopi or azoran or azothioprin or azathioprine or bw 57 322 or bw 57-322 or bw 

57322 or bw57-322 or bw57322 or Colinsan or immuran or immurel or immuthera or imunen or 

imuprin or Imuran or imurane or imurek or imurel or imuren or nsc 39084 or nsc39084 or 

thioazeprine or Thioprine or transimune or zytrim).mp. [mp=title, abstract, original title, name of 

substance word, subject heading word, floating sub-heading word, keyword heading word, 

organism supplementary concept word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier, synonyms]  

4     mercaptopurine*.mp. or exp Mercaptopurine/  

5     thiopurine*.mp.  

6     (6 mercapto purine or 6 mercaptopurin or 6 mercaptopurine or 6 mercaptopurine 

monohydrate or 6 mp or 6 purinethiol or 6 purinethiol hydrate or 6 thiohypoxanthine or 6 

thiopurine or 6-mercaptopurine or classen or empurine or ismipur or leukerin or leupurin or 

leupurine or loulla or mercaleukin or mercaptopurin or mercaptopurina or mercapurene or mern 

or mycaptine or nsc 755 or nsc755 or puri nethol or puri-nethol or purine 6 thiol or purine thiol 6 

or purinethiol or purinethol or purixan or thiohypoxanthine or thiopurine or xaluprine).mp. 

[mp=title, abstract, original title, name of substance word, subject heading word, floating sub-

heading word, keyword heading word, organism supplementary concept word, protocol 
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supplementary concept word, rare disease supplementary concept word, unique identifier, 

synonyms]  

7     or/1-6  

8     (gene* adj1 mutation*).mp. [mp=title, abstract, original title, name of substance word, 

subject heading word, floating sub-heading word, keyword heading word, organism 

supplementary concept word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier, synonyms]  

9     (gene* adj1 alteration*).mp. [mp=title, abstract, original title, name of substance word, 

subject heading word, floating sub-heading word, keyword heading word, organism 

supplementary concept word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier, synonyms] 

10     exp Mutation/ or exp Genetics/  

11     polymorphism*.mp. or exp Polymorphism, Genetic/  

12     exp Genotype/ or genotyp*.mp. or genogroup*.mp.  

13     or/8-12  

14     exp inflammatory bowel diseases/ or exp colitis, ulcerative/ or exp crohn disease/  

15     ((colitis adj1 (granulomatous or enteritis)) or ((crohn or crohn's or crohns) adj1 (disease or 

enteritis)) or ileocolitis or ((regional or terminal) adj1 (enteritis or ileitides or ileitis))).mp. 

[mp=title, abstract, original title, name of substance word, subject heading word, floating sub-

heading word, keyword heading word, organism supplementary concept word, protocol 

supplementary concept word, rare disease supplementary concept word, unique identifier, 

synonyms]  

16     ((colitis adj1 (gravis or ulcerative)) or idiopathic proctocolitis).mp. [mp=title, abstract, 

original title, name of substance word, subject heading word, floating sub-heading word, 

keyword heading word, organism supplementary concept word, protocol supplementary concept 

word, rare disease supplementary concept word, unique identifier, synonyms]  

17     (inflammatory enteropathy or intestinal inflammation or intestine inflammation or cleron 

disease or Crohn's disease or Crohns disease or enteritis regionalis or intestinal tract,regional 

enteritis or morbus Crohn or regional enteritis or regional enterocolitis or chronic ulcerative 
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colitis or colitis ulcerative or colitis ulcerosa or colitis ulcerosa chronica or colitis, ulcerative or 

colitis,ulcerative or colitis,ulcerous or colon,chronic ulceration or histiocytic ulcerative colitis or 

mucosal colitis or ulcerative colorectitis or ulcerative procto colitis or ulcerative proctocolitis or 

ulcerous colitis).mp. [mp=title, abstract, original title, name of substance word, subject heading 

word, floating sub-heading word, keyword heading word, organism supplementary concept 

word, protocol supplementary concept word, rare disease supplementary concept word, unique 

identifier, synonyms]  

18     14 or 15 or 16 or 17  

19     7 and 13 and 18  

 

*************************** 

Database: Embase  

Search Strategy: 

-------------------------------------------------------------------------------- 

1     exp Azathioprine/  

2     azathioprine.mp.  

3     (((mercaptopurine or puri-nethol or purimethol or purinethol or bw 57 323h or bw 57-323h or 

bw 57323h) adj1 1 methyl 4 nitro 5 imidazolyl) or mercaptopurine or Arathioprin or arathioprine 

or aza-q or azafalkazahexal or azamedac or azamun or azamune or azanin or azapin or 

azapress or azaprine or azarex or azasan or azathiodura or azathiopine or azathioprim or 

azathioprin or azathioprine sodium or azathiopurine or azathropsin or azatioprina or azatox or 

azatrilem or azopi or azoran or azothioprin or azathioprine or bw 57 322 or bw 57-322 or bw 

57322 or bw57-322 or bw57322 or Colinsan or immuran or immurel or immuthera or imunen or 

imuprin or Imuran or imurane or imurek or imurel or imuren or nsc 39084 or nsc39084 or 

thioazeprine or Thioprine or transimune or zytrim).mp. [mp=title, abstract, heading word, drug 

trade name, original title, device manufacturer, drug manufacturer, device trade name, keyword, 

floating subheading word, candidate term word]  

4     exp mercaptopurine/ or mercaptopurine*.mp.  

5     exp thiopurine methyltransferase/ or thiopurine*.mp.  
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6     (6 mercapto purine or 6 mercaptopurin or 6 mercaptopurine or 6 mercaptopurine 

monohydrate or 6 mp or 6 purinethiol or 6 purinethiol hydrate or 6 thiohypoxanthine or 6 

thiopurine or 6-mercaptopurine or classen or empurine or ismipur or leukerin or leupurin or 

leupurine or loulla or mercaleukin or mercaptopurin or mercaptopurina or mercapurene or mern 

or mycaptine or nsc 755 or nsc755 or puri nethol or puri-nethol or purine 6 thiol or purine thiol 6 

or purinethiol or purinethol or purixan or thiohypoxanthine or thiopurine or xaluprine).mp. 

[mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 

manufacturer, device trade name, keyword, floating subheading word, candidate term word]  

7     or/1-6  

8     (gene* adj1 mutation*).mp. [mp=title, abstract, heading word, drug trade name, original title, 

device manufacturer, drug manufacturer, device trade name, keyword, floating subheading 

word, candidate term word]  

9     (gene* adj1 alteration*).mp. [mp=title, abstract, heading word, drug trade name, original 

title, device manufacturer, drug manufacturer, device trade name, keyword, floating subheading 

word, candidate term word]  

10     exp Mutation/ or exp Genetics/  

11     polymorphism*.mp. or exp genetic polymorphism/  

12     exp genotype/ or genotyp*.mp. or genogroup*.mp.  

13     or/8-12  

14     ((colitis adj1 (granulomatous or enteritis)) or ((crohn or crohn's or crohns) adj1 (disease or 

enteritis)) or ileocolitis or ((regional or terminal) adj1 (enteritis or ileitides or ileitis))).mp. 

[mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 

manufacturer, device trade name, keyword, floating subheading word, candidate term word]  

15     ((colitis adj1 (gravis or ulcerative)) or idiopathic proctocolitis).mp. [mp=title, abstract, 

heading word, drug trade name, original title, device manufacturer, drug manufacturer, device 

trade name, keyword, floating subheading word, candidate term word]  

16     exp Crohn disease/ or exp inflammatory bowel disease/ or exp ulcerative colitis/  

17     (inflammatory enteropathy or intestinal inflammation or intestine inflammation or cleron 

disease or Crohn's disease or Crohns disease or enteritis regionalis or intestinal tract,regional 
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enteritis or morbus Crohn or regional enteritis or regional enterocolitis or chronic ulcerative 

colitis or colitis ulcerative or colitis ulcerosa or colitis ulcerosa chronica or colitis, ulcerative or 

colitis,ulcerative or colitis,ulcerous or colon,chronic ulceration or histiocytic ulcerative colitis or 

mucosal colitis or ulcerative colorectitis or ulcerative procto colitis or ulcerative proctocolitis or 

ulcerous colitis).mp. [mp=title, abstract, heading word, drug trade name, original title, device 

manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, 

candidate term word]  

18     or/14-17  

19     7 and 13 and 18  

………………………………….. 

Database: Cochrane library 

Search Strategy: 

 
ID Search Hits 
#1 MeSH descriptor: [Azathioprine] explode all trees  
#2 (azathioprine):ti,ab,kw  
#3 MeSH descriptor: [Mercaptopurine] explode all trees  
#4 mercaptopurine  
#5 thiopurine*  
#6 #1 OR #2 OR #3 OR #4 OR #5  
#7 gene mutation  
#8 gene alteration  
#9 MeSH descriptor: [Mutation] explode all trees  
#10 MeSH descriptor: [Genetics] explode all trees  
#11 MeSH descriptor: [Polymorphism, Genetic] explode all trees  
#12 polymorphism*  
#13 MeSH descriptor: [Genotype] explode all trees  
#14 genotyp*  
#15 genogroup*  
#16 #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15  
#17 MeSH descriptor: [Inflammatory Bowel Diseases] explode all trees  
#18 MeSH descriptor: [Colitis, Ulcerative] explode all trees  
#19 MeSH descriptor: [Crohn Disease] explode all trees  
#20 inflammatory bowel disease  
#21 ulcerative colitis  
#22 Crohn disease  
#23 Crohn's disease  
#24 #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23  
#25 #6 AND #16 AND #24  
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Tables 

Table S1. Study characteristics (objective 1) 

Aut
hor, 
yea
r 

Design Unit 
of 
alloc
ation 

C
e
n
t
e
r 

Loca
tion 

Study period A
r
m
s 

A
n
al
ys
is 

Populat
ion of 
interest
, no. 

Baseli
ne 
imbal
ances  

Withdrawals, exclusions Age, years Sex, males, no. 
(%) 

Race, no. (%) Crohn 
Diseas
e, no. 
(%) 

Children, 
no. (%) 

Analyze
d genes 

Thiopurine 
doses 

Cha
ng 
202
0 

RCT Indiv
idual 

M
C 

Kore
a 

01/2016-
09/2018 

2 IT
T 

182 Yes Genotyping +: 15 
exclusions, 9 loss to follow-
up; genotyping -: 3 
exclusions, 4 loss to follow-
up 

Genotyping +: 
39.7±15.9; 
genotyping -: 
37.7±17.1 

98 (59.8%) 100% Asian 85 
(51.8
%) 

0 TPMT, 
NUDT15, 

FTO 

Control: start 
with AZA 50 
mg/day and 
increasing  
Heterozygous: 
50 mg/  

Cha
o 
202
1 

RCT Indiv
idual 

M
C 

Chin
a 

August 2016-
November 
2017 

2 IT
T 

442 Yes Intervention: 6 lost to 
follow-up 
Control: 13 lost to follow-up 

Intervention: 26 
(21-33) 
Control: 26 (22-
31) 

Intervention: 
150 (68.5%) 
Control: 164 
(80.4%) 

100% Chinese Han 442 
(100%
) 

Unknown 
(Inclusion 
criteria 14-
75 years) 

NUDT15 Control: AZA 2 
mg/kg/day 
Heterozygous: 
50% of the dose 

Coe
nen 
201
5  

RCT Grou
ps of 
4 

M
C 

The 
Neth
erla
nds 

Recruitment: 
10/2007-
12/2010 

2 IT
T 

783 Yes 13  40.5 (SD: 15.8) 354 (45.2%) NR 476 
(60.8
%) 

0 TPMT Control: AZA 2-
2.5 mg/kg/day  
Heterozygous: 
50% of the dose 

Ne
wm
an 
201
1  

RCT Indiv
idual 

M
C 

UK 10/2005-
12/2007 

2 IT
T 

333  No 6  NR overall 165 (49.5%) White: 303 (90.1%); 
Asian: 20 (6.0%); 
Black: 6 (1.85), 
Other: 4 (1.25) 

140 
(42.0
%) 

333 (100%) 
≥16 years 

TPMT Wild type: AZA 
1.5-3 
mg/kg/day 
Heterozygous: 
start with 25-50 
mg/day and 
increasing 

Wils
on 
202
0 

Historic
ally 
controll
ed 
study 

Indiv
idual 

U
C 

Cana
da 

03/2017 
(control: 
2012)-
02/2020 
(control: 
2017) 

2 N
A 

972 No 0 Genotyping +: 
42.4 (18-86); 
genotyping -: 
41.3 (18-79) 

Genotyping +: 
150 (45.7%); 
genotyping -: 
170 (45.6%) 

NR 458 
(65.3
%) 

972 (100%) 
> 17 years 

HLA 
DQA1-
HLADRB
1*07:01
A.C 

No information 

AZA: azathioprine; ITT: intention to treat; MC: multicenter; NA: not applicable; NR: not reported; RCT: randomized controlled trial; SD: standard deviation 



16 
 

 

Table S2. Study characteristics (objective 2) 

Author, 

year 

Desig

n 

Cente

r 

Location Study period Populati

on of 

interest 

Baseline 

imbalances 

by genotype  

Withdrawals

, exclusions 

Age, years  Sex, males, no. 

(%)  

Race, no. (%) Crohn 

Disease, no. 

(%) 

Ulcerative 

colitis, no. 

(%) 

Children, no. (%)  Population of 

interest is a 

subgroup of all 

study 

participants 

Analyzed genes 

Adam 

2018 

C MC South 

Africa 

NR 40 NR NR NR 13 (33%) Black: 4 (10%); 

White: 32 (80%); 

Coloured: 1 

(2.5%); Indian: 3 

(7.5%) 

NR NR NR Yes TPMT 

Akiyama 

2019 

C MC Japan 11/2014-

12/2015 

83 No 17 35.1 (SD: 

11.7) 

47 (56.6%) Japanese: 83 

(100%) 

54 (65.1%) 29 (34.9%) 0 No TPMT, NUDT15 

Al-

Judaibi 

2016 

C UC Canada 2005-2010 53 NR 4 41 (Min: 19; 

Max: 80) 

32 (60.4%) Caucasian: 48 

(90.6%); Other: 5 

(9.4%) 

35 (66.0%) 18 (34.0%) 0 No TPMT, ITPA94, 

GSTP 313, GSTM1, 

GSTT1 

Ansari 

2008 

C MC UK, 

Australia  

NR 207 NR 8  40.3 (range: 

18-80)  

100 (48.3%) NR 117 (56.5%) 90 (43.5%) 0 No TPMT, ITPA 

Asada 

2016 

C UC Japan Recruitment

: 05/2015-

07/2015 

161 NR NR UC: 37.0±1.4; 

CD: 32.3±1.2 

97 (60.2%) Japanese: 161 

(100%) 

72 (44.7%) 89 (55.3%) NR Yes TPMT, NUDT15, 

ITPA, MRP4 

Ban 

2010 

C UC Japan NR 130 NR 4  Total trial 

population: 

40.8 (range: 

13-81) 

Total trial 

population: 173 

(62.0%) 

Japanese: 130 

(100%) 

55 (42.3%) 75 (57.7%) Some children. 

NR 

Yes TPMT, ITPA, MRP4 

Banerje

e 2020 

C UC India NR 1014 No 79 35.84±12.74 565 (60.4%) Indian: 1014 

(100%) 

413 (40.7%) 506 

(49.9%) 

0 No NUDT15 
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Bangma 

2020 

C UC The 

Netherla

nds 

01/1981-

12/2018 

695 NR NR 47 (IQR: 23) 286 (41.2%) The Netherlands: 

695 (100%) 

404 (58.1%) 267 

(38.4%) 

NR Yes TPMT, NUDT15, 

HLA-DQA1*02:01-

HLA-DRB1*07:01 

(rs2647087), HLA-

DQA1*05 

(rs2097432) 

Bourgin

e 2011 

C UC France NR 128 NR NR NR 66 (51.6%) Caucasian: 128 

(100%) 

103 (80.5%) 25 (19.5%) 0 Yes TPMT, Rac1 

Chao 

2017 

C MC China 07/2012-

11/2015 

732 Yes 0 28 (4-68) 507 (69.3%) Chinese Han: 732 

(100%) 

660 (90.2%) 60 (8.2%) Some children. 

NR 

No TPMT, NUDT15 

Choi 

2020 

C UC Korea 01/2014-

03/2015 

131 NR NR 33.0 (IQR: 

26.3-40.0) 

107 (81.7%) Korean: 131 

(100%) 

131 (100%) 0 0 No TPMT, NUDT15, 

ITPA, other 34 

genes 

Coelho 

2016 

C UC UK NR 78 NR NR NR 41 (53%) Predominantly 

Caucasian 

49 (63%) 17 (22%) 78 (100%) Yes TPMT 

Cravo 

2014 

C MC Portugal NR 160 NR NR Total trial 

population: 

39 (SD: 12.8) 

 

Total trial 

population:  109 

(45%) 

NR 160 (100%) 0 NR Yes ABCB1, IL23R, 

CASP9, Fas, FasL, 

ATG16L1 

Demlov

a 2014 

C MC Czech 

Republic, 

Bratislav

a 

01/2009. 

End NR 

16 No NR NR 9 (56.3%) NR NR NR 0 Yes TPMT 

De 

Ridder 

2006 

C MC The 

Netherla

nds 

11/2003-

04/2005 

72 NR 0 12.5 (6.5-

17.5) 

38 (52.8%) Caucasian: 60 

(83.3%); Black: 9 

(12.55); Asian: 3 

(4.2%) 

57 (79.2%) 15 (20.8%) 72 (100%) No TPMT, ITPA 
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Dubinsk

y 2000 

C UC Canada Recruitment

: 1995-1998 

92 NR 1 11.5 (range: 

1-18) 

41 (44.6%) NR 79 (85.9%) 8 (8.7%) 92 (100%) No TPMT 

Fangbin 

2016 

C UC China 08/2006-

08/2014 

132 NR NR 34 (18-72) 76 (57.6%) Chinese: 132 

(100%) 

102 (77.3%) 30 (22.7%) 0 No TPMT 

Franca 

2020 

C MC Italy NR 119 NR 7  15.1 (12.3-

16.9) 

62 (52.1%) White: 119 

(100%) 

67 (52.1%)  51 (42.9%) 119 (100%) Yes TPMT, PACSIN2 

Gazouli 

2010 

C UC Greece 02/2007-

08/2008 

97 NR NR 11.25 (range: 

3–16) 

40 (41.2%) NR 69 (71.1%) 17 (17.5%) 97 (100%) No TPMT 

Gearry 

2003 

CC MC New 

Zealand 

01/1996-

12/2002 

100 NR 6  Cases: 40.6 

(range: 17-

74) 

27 (48.2%) Caucasian: 100 

(100%) 

39 (67.0%) NR Some children. 

NR 

No TPMT 

Grover 

2020 

C UC India 01/2019-

03/2020 

119 No 15 36.8 (SD: 

13.5) 

61 (51.3%) Indian: 119 

(100%) 

14 (11.8%) 105 

(88.2%) 

119 (100%) >12 

years 

No TPMT, NUDT15 

Giudici 

2021 

C UC Italy 01/2010-

12/2014 

101 Yes NR Total trial 

population: 

At onset: 27 

(IQR: 21.5-

38.5) 

Total trial 

population: 110 

(58%) 

Caucasian: 101 

(100%) 

101 (100%) 0 0 Yes CARD/NOD2 

Hawwa 

2008 

C MC UK NR 35 NR NR 39 (15-73) 16 (46%) NR NR NR Some children of 

≥15 years. NR 

Yes TPMT, ITPA, XO 

Heap 

2014 

CC MC Internati

onal. 

03/2012-

12/2013 

2207 NR overall NR NR  NR  NR NR NR NR No TPMT, ITPA, HLA 

Hibi 

2003 

C UC Japan 1985-1999 82 NR 59  NR NR Japanese: 82 

(100%) 

35 (42.7%) 47 (57.3%) NR No TPMT 

Hindorf 

2006 

C MC Sweden Recruitment

: 01/2002-

10/2003 

60 NR 6  NR 32 (53.3%) NR 33 (55%) 27 (45%) 0 No TPMT, ITPA 
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Hlavaty 

2013 

C MC Slovakia 01/2009-

05/2009 

220 NR NR 37.1 (12.4) 119 (54%) NR NR NR NR No TPMT 

Kakuta 

2018 

CC MC Japan 12/2015-

09/2017 

1291 NR NR 41.0 (3.84) 819 (63.4%) Japanese: 1291 

(100%) 

548 (42.4%) 722 

(55.9%) 

Some children. 

NR 

Yes NUDT15 

Kakuta 

2016 

C UC Japan 04/2002-

09/2004 

135 No 7   Mean (SD): 

35.3 (12.2) 

98 (72.6%) Japanese: 135 

(100%) 

111 (82.0%) 23 (17.0%) 0 No NUDT15 

Kang 

2020 

C UC Korea 01/2006-

08/2016 

192 No 14 At AZA start: 

patients with 

leucopenia: 

Median 14.9 

(IQR 12.8-

16.5); 

patients 

without 

leucopenia: 

14.9 (IQR 

13.0-16.1) 

118 (70.7%) Korean: 192 

(100%) 

134 (80.2%) 33 (19.8%) 192 (100%) No TPMT, NUDT15 

Kim 

2017 

C MC South 

Korea, 

Japan 

07/1998-

09/2015 

331 NR NR NR NR East Asian: 331 

(100%) 

161 (48.6%) 107 

(32.3%) 

Some children. 

NR 

Yes TPMT, NUDT15 

Kim 

2014 

C UC South 

Korea 

03/2004-

10/2011 

109 NR NR 15.8 (range 3-

21) 

75 (68.8%) Korean: 109 

(100%) 

87 (79.8%) 22 (20.2%) Some children. 

NR 

No TPMT 

Kim 

2010 

C MC South 

Korea 

06/1996-

09/2006 

286 Yes NR 25.7 (9.3%) 187 (65.4%) Korean: 286 

(100%) 

228 (79.7%) 34 (11.9%) NR No TPMT, ITPA 

Koifman 

2013 

C UC Israel 01/2000-

January 

2011 

156 NR 27  Mean: 22.8 

(SD: 10.1). 

Range: 5-58. 

Median: 20.0 

84 (53.8%) Jewish: 148 

(94.8%) 

156 (100%) 0 Some children. 

NR 

No Rac1, Fas ligand, 

Caspase-9 
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Larussa 

2012 

C UC Italy NR 27 NR NR NR NR Caucasian: 27 

(100%) 

NR NR 0 Yes TPMT 

Lee 

2017 

C UC South 

Korea 

01/2014-

03/2015 

140 NR NR 33.6 (8.8) 114 (81.4%) NR 140 (100%) NR 0 No TPMT, NUDT15 

Lee 

2015 

C UC South 

Korea 

NR 132 NR NR 17 (IQR: 15-

18) 

95 (72.0%) Asian: 132 

(100%) 

99 (75.0%) 33 (25.0%) 132 (100%) <19 

years 

No TPMT 

Liu 2015 C UC China NR 112 NR 0 32±15.6.Rang

e: 18-63 

71 (63.4%) Asian: 112 

(100%) 

87 (77.7%) 25 (22.3) 0 No GSTM1, GSTT1, 

GSTP1, GSTA1 

Lucafò 

2019 

C UC Italy 03/2004-

02/2015 

111 NR NR NR 59 (53.2%) Caucasian: 111 

(100%) 

61 (55.0%) 50 (45.0%) Some children. 

NR 

No TPMT 

Maeda 

2021 

C UC Japan 01/2015-

10/2018 

210 Yes 72 UC: median 

43 (IQR: 30-

59); CD: 38 

(IQR: 26-45) 

135 (64.3%) Japanese: 210 

(1005)  

170 (51.0%) 103 

(49.0%) 

0 No NUDT15 

Mahasn

eh 2020 

C UC Jordan NR 100 NR NR Range: 17-72 50 (50%) Jordan: 100 

(100%) 

NR NR 100 (100%) ≥17 

years 

No AOX1, XDH 

Marinak

i 2004 

CC UC UK NR 130 NR NR Range: 12-82 54 (41.5%) Caucasian: 130 

(100%) 

100 (76.9%) 28 (21.5%) Some children. 

NR 

No TPMT, ITPA 

Mazor Y 

2013 

C UC Israel 01/2000-

01/2011 

176 No 0 28.8 (SD: 

12.2) Range: 

10-61 

99 (56%) Jewish descent: 

167 (94.8%); 

Arab muslims: 6 

(3.2%); Arab 

Christians: 2 

(1%); Druze: 2 

(1%) 

176 (100%) NR 24 (14%) <17 

years 

No TPMT, GSTM1, 

GSTT1 

Mendoz

a 2007 

C UC Spain NR 76 NR 36 Total trial 

population: 

At diagnosis: 

median: 27; 

36 (47.4%) White: 76 (100%) 76 (100%) 0 Some children. 

NR 

Yes ABCB1 
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mean: 33; 

range: 8-80 

Mhanna 

2019 

C UC Jordan 09/2015-

09/2016 

149 NR NR 39.9±15.2 67 (45.0%) Jordanian: 149 

(100%) 

77 (51.7%) 65 (43.6%) 0 No TPMT 

Naughto

n MA 

1999 

C UC UK 1992-1997 15 NR 0 NR NR NR NR NR NR No TPMT 

Niess 

2012 

C NR Germany NR 68 NR NR Total trial 

population: 

At diagnosis: 

NOD2-/-: 

median: 30.1 

(14-59); 

NOD2+/-: 

median: 26.4 

(15-48); 

NOD2+/+: 18 

Total trial 

population: 77 

(41.6%) 

NR 68 (100%) 0 Some children. 

NR 

Yes NOD2 

Odahara 

S 2015 

C UC Japan 03/2008-

06/2011 

48 NR 2  34.2 ± 13.6 29 (60.4%) Japanese: 48 

(100%) 

19 (39.6%) 29 (60.4%) NR No TPMT, ITPA 

Palmieri 

2007 

C MC Italy NR 422 

(ITPA: 

408) 

NR 0 35±14 (CD); 

43.5±15 (UC)  

227 (53.8%) Caucasian: 422 

(100%) 

250 (59.2%) 172 

(40.8%) 

NR No TPMT, ITPA, HPRT1 

Park 

2016 

C UC Korea 06/1989-

07/2012 

964 NR 950 patients 

XDH 

Genotype 

(p.Gly172Arg

) available. 

940 patients 

XDH 

Genotype 

(p.Asn1109T

With early 

leukopenia: 

27 (12-46); 

late 

leukopenia: 

25 (15-74); 

without 

leukopenia: 

24 (13-64) 

693 (71.9%) Koreans: 964 

(100%) 

964 (100%) 0 Some children. 

NR 

No XDH 
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hr)  data 

available  

Reuther 

2003 

C MC Denmark NR 71 NR 5  Median: 35 

(range: 19-75 

) 

29 (48.8%) White: 71 (100%) 71 (100%) 0 0 No TPMT 

Ribaldo

ne 2019 

C UC Italy 06/2015-

01/2016 

200 NR 472 

excluded  

UC: 33 (13-

59); CD: 30.5 

(16-67) 

116 (58%) White: 200 

(100%) 

120 (60%) 80 (40%) Some children. 

NR 

No TPMT 

Schwab 

2002 

C UC Germany 06/2015-

01/2016 

93 NR NR UC: 42 (24-

60); CD: 40 

(19-71) 

45 (48.4%) Caucasian: 93 

(100%) 

77 (82.8%) 16 (17.2%) 0 No TPMT 

Smith 

2009 

C MC Uk and 

Australia 

NR 192 NR 23 Mean: 39 

(range: 16-

84) 

80 (41.7%) Caucian: 178 

(92.7%); Other: 

14 (2.8%) 

105 (54.7%) 86 (44.8%) Some children. 

NR 

No XDH, MOCOS, 

AOX1 

Stepona

itiene 

2016 

C MC Lithuania 2011-2014 82 NR NR 37.1 (SD: 

10.1) 

42 (51.2%) White: 82 (100%) 39 (47.6%) 43 (52.4%) 0 Yes TPMT, ITPA 

Stocco 

2007 

C MC Italy NR 70 NR NR Median: 

16.17 (range: 

1.61-44.66) 

34 (49%) NR 41 (59%) 29 (41%) Some children. 

NR 

No TPMT, GST P 

Stocco 

2006 

C MC Italy 06/2002-

06/2004 

67 NR NR Total trial 

population: 

Median: 15 

(range: 4–38) 

Total trial 

population: 43 

(46.7%) 

NR NR NR Some children. 

NR 

Yes MTHFR 

Stocco 

2005 

C MC Italy 07/2002-

03/2004 

70 NR 0 Mean: 14.2 

(range: 0.8-

38.8) 

34 (48.6%) NR 38 (54.3%) 31 (44.3%) Some children. 

NR 

No TPMT 
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Stocco 

2004 

C UC Italy 07/2002-

07/2003 

44 NR 0 Mean: 16.4 

(range: 4-38) 

24 (54.5%) NR NR NR Some children. 

NR 

No TPMT 

Sutiman 

2018 

C UC Singapur NR 129 NR 0 42 (range: 17-

18) 

87 (67.4%) Asian: 129 

(100%) 

89 (69.0%) 40 (31.0%) Some children. 

NR 

No TPMT, NUDT15 

Takatsu 

2009 

C UC Japan 2000 117 NR NR NR NR Japanese: 117 

(100%) 

71 (60.7%) 44 (37.6%) NR No TPMT 

VanDier

en 2005 

C UC The 

Netherla

nds 

01/2003. 

End NR 

109 NR NR NR NR NR NR NR NR No TPMT, ITPA 

von 

Ahsen 

2005 

C MC Germany 2000-2002 71 NR 13  Mean: 36 

(SD: 11,6) 

31 (43.7%) Caucasian: 71 

(100%) 

71 (100%) 0 0 No TPMT, ITPA 

Wang 

2018 

C UC China 02/2016-

11/2017 

80 No NR 33.18 (SD: 

11,31) 

48 (60%) Chinese: 80 

(100%) 

NR NR Some children. 

NR 

Yes TPMT, NUDT15 

Weiss 

2010 

C MC Israel 1998-2005 148 NR There were 

some. NR 

Total trial 

population: 

31.5 (SD: 

14.7) 

Total trial 

population: 118 

(59.3%) 

NR 148 (100%) 0 NR Yes NOD2/CARD15 

Wilson 

2018 

C UC Canada 07/2012-

03/2017 

373 No NR Aza-induced 

pancreatitis: 

mean: 46.15 

(SD: 11.87); 

controls: 

mean: 41.25 

(SD: 15.98) 

170 (45.6%) NR 245 

(65.68%) 

128 

(34.31%) 

0 No HLA 

Winter 

2007 

C UC UK 02/2003-

07/2006 

130 NR 15  Mean: 45 70 (53.8%)   NR 69 (53.1%) 61 (46.9%) NR No TPMT 
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Wroblov

a 2012 

C MC Czech 

Republic 

and 

Slovak 

republic 

NR 188 NR NR 37.3 (20-71) 107 (56.9%) Caucasian: 188 

(100%) 

137 (72.9%) 41 (21.8%) 0 No TPMT, ITPA, XDH 

Xu 2020 C UC China 08/2016-

01/2017 

159 Yes 5 32 (IQR: 27-

40) 

113 (71.1%) Chinese Han: 159 

(100%) 

131 (82.4%) 24 (15.1%) 0 No NUDT15 

Yang 

2014 

C UC Korea Recruitment

: 06/1989-

07/2012 

978 NR 213  NR 704 (72.0%) Korean: 978 

(100%) 

978 (100%) 0 Some children. 

NR 

No TPMT, NUDT15 

Zabala 

2015 

CC MC Spain NR Initial C: 

167; 

Replicati

on C: 90 

NR NR Initial C: 31 

(8–65); 

replication C 

44 (19–75) 

Initial C: 82 

(49.1%). 

Replication C: 

39 (43.3%) 

NR Initial C 103 

(61.7%). 

Replication C 

55 (61.1%) 

Initial C 64  

(38.3%). 

Replicatio

n C 35 

(38.9%) 

Some children. 

NR 

No TPMT, SNX9, 

OR13D1, SLAC2-B, 

ENSG00000197176

, CNGB1, STAB2, 

NUPL2, PION, 

OR13C5, APOL5, 

NAV1, HLA-DPB2, 

CSTL1, ZNF291, 

ZNF336, DDX27, 

OR10T1P, ZNF673 

(FLJ20344), LRRC34 

Zabala 

2013 

C MC Spain 07/2003-

10/2009 

260 NR NR Initial C: 39 

(8-69), 

replication: 

34 (9-78) 

Initial C: 84 

(48.6%), 

replication C: 42 

(48.3%) 

NR initial C: 107 

(61.8%), 

replication 

C: 60 

(69.0%) 

initial C: 

66 

(38.2%), 

replication 

C: 27 

(31.0%) 

Some children. 

NR 

No TPMT, cSNPs 

related to ADH4 

gene 

Zabala-

Fernánd

ez 2011 

CC MC Spain NR 232 NR NR 32.6 (range 8-

70) 

115 (49.6%) NR 156 (67.2%) 76 (32.8%) Some children. 

NR 

No TPMT, ITPA 
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Zelinkov

a 2006 

C UC The 

Netherla

nds 

10/1995-

09/2003 

262 NR NR Mean: 39 (17-

87) 

103 (39.3%) NR 195 (74.4%) 67 (25.6%) 0 No TPMT, ITPA 

Zhu 

2019 

C UC China 07/2014-

02/2017 

411 NR 0 Median: 28 

(range: 12-

70) 

305 (74.0%) NR 411 (100%) 0 Some children. 

NR 

No TPMT, NUDT15 

C: cohort study; CC: Case-Control study; MC: multicenter; UC: unicenter; NR: not reported 
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Table S3. Risk of bias (RoB2) of randomized controlled trials (objective 1) 

 

Randomization 

process 

Deviations form 

intended 

interventions 

Missing 

outcome data 

Measurement 

of the outcome 

Reported 

results Overall 

Chang 2020 Low Low Low Low Unclear Unclear 

Chao 2021 Low Low Low Low Low Low 

Coenen 2015 Low Unclear Low Low Low Unclear 

Newman 2011 Low Low Unclear Low Low Unclear 

 

Table S4. Risk of Bias assessment (ROBINS-I) of non-randomized studies (objective 1) 

 

Bias due 

to 

confoundi

ng 

Bias in 

selection of 

participants 

into the 

study 

Bias in 

classification 

of 

interventions 

Bias due to 

deviations 

from intended 

interventions 

Bias due 

to missing 

data 

Bias in 

measurement 

of outcomes 

Bias in 

selection 

of the 

reported 

result 

Overall 

bias 

Wils

on 

2020 

Moderate Low Low Low Low Low Low Moderate 

 

 

Table S5. Risk of bias (Newcastle-Ottawa Scale) of non-randomized studies (objective 2) 

Cohort studies 

SELECTION COMPARABILITY OUTCOMES  

1 2 3 4 1 1 2 3 TOTAL SCORE 

Author, year 

         
Adam 2018 * * * *  * * * 7/9 

Akiyama 2019 * * * * 

 

* * * 7/9 

Al-Judaibi 2016 * * * 

   

* * 5/9 

Ansari 2008 * * * 

  

* * * 6/9 

Asada 2016 * * * 

 

** * 

 

* 7/9 

Ban 2010 * * 

      

2/9 

Banerjee 2020 * * * * ** * * * 9/9 

Bangma 2020 * * *  ** *  * 7/9 
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Bourgine 2011 

  

* 

    

* 2/9 

Chao 2017 * * * 

  

* 

 

* 5/9 

Choi 2020 * * *  ** * *  7/9 

Coelho 2016 * * * 

   

* * 5/9 

Cravo 2014 * * * * ** * * * 9/9 

Demlova 2014 * * *      3/9 

De Ridder 2006 * * *   * * * 6/9 

Dubinsky 2000 * * * * 

 

* * * 7/9 

Fangbin 2016 * * * * 

 

* 

 

* 6/9 

Fangbin 2012 * * * 

   

* 

 

4/9 

Franca 2020 * * *   * * * 6/9 

Gazouli 2010 * * * 

  

* * * 6/9 

Giudici 2021 * * * *   *  5/9 

Grover 2020 * * *  ** * * * 8/9 

Hawwa 2008 * * * * 

  

* 

 

5/9 

Hibi 2003 * * * 

   

* 

 

4/9 

Hindorf 2006 * * * 

 

** * * * 8/9 

Hlavaty 2013 * * * 

  

* * * 6/9 

Kakuta 2016 

 

* * * 

 

* * * 6/9 

Kang 2020 * * * * ** *  * 8/9 

Kim 2017 * * * 

  

* * 

 

5/9 

Kim 2014 * * *   *  * 5/9 

Kim 2010 * * * * 

  

* * 6/9 

Koifman 2013 * * * * ** * * * 9/9 

Larussa 2012 * * * * 

 

* 

 

* 6/9 

Lee 2017 * * * * 

 

* * * 7/9 

Lee 2015 * * * * ** * 

 

* 8/9 

Liu 2015 * * *  ** * * * 8/9 
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Lucafò 2019 * * * 

  

* * * 6/9 

Maeda 2021 * * *   *  * 5/9 

Mahasneh 2020 * * * *  *   5/9 

Mazor 2013 * * * 

  

* * * 6/9 

Mendoza 2007 * * * *  * * * 7/9 

Mhanna 2019 * * *      3/9 

Naughton 1999 * * * 

     

3/9 

Niess 2012   * *  * * * 5/9 

Odahara S 2015 * * * * 

  

* * 6/9 

Palmieri 2007 * * * * 

 

* * * 7/9 

Park 2016 * * * 

  

* * * 6/9 

Reuther  2003 * * * * 

   

* 5/9 

Ribaldone 2019 * * * *  * * * 7/9 

Schwab 2002 * * * 

  

* 

 

* 5/9 

Smith 2009 * * *   * * * 6/9 

Steponaitiene 2016 * * * 

  

* * * 6/9 

Stocco 2007 * * * 

 

** * * * 8/9 

Stocco 2006 * * *    * * 5/9 

Stocco 2005 * * * 

  

* * * 6/9 

Stocco 2004 * * * 

   

* * 5/9 

Sutiman 2018 * * * * 

  

* * 6/9 

Takatsu 2009 * * * 

    

* 4/9 

VanDieren 2005 * * * * 

  

* * 6/9 

von Ahsen 2005 * * * * 

 

* 

 

* 6/9 

Wang 2018 * * * 

 

** 

 

* * 7/9 

Weiss 2010 * * * *  * *  6/9 

Wilson 2018 * * * 

  

* * * 6/9 

Winter 2007 * * * * 

 

* 

 

* 6/9 
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Wroblova 2012 * * * 

  

* * * 6/9 

Xu 2020 * * * * ** * * * 9/9 

Yang 2014 * * * * 

 

* * 

 

6/9 

Zabala 2013 * * * * ** * * * 9/9 

Zelinkova 2006 * * * * 

 

* * * 7/9 

Zhu 2019 * * * 

  

* * * 6/9 

Case-control studies 

SELECTION COMPARABILITY EXPOSURE  

1 2 3 4 1 1 2 3 TOTAL SCORE 

Author, year 

         
Gearry 2003 

 

* * * 

 

* * 

 

5/9 

Heap 2014 * * * * ** * * 

 

8/9 

Kakuta 2018 

 

* 

 

* * * * * 6/9 

Marinaki 2004 

 

* * * 

 

* * 

 

5/9 

Zabala 2015 * * * *  * * * 7/9 

Zabala-Fernández 

2011 

 

* * * 

 

* * 

 

5/9 
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Table S6. Additional results for different comparisons of TPMT genotype for outcomes of interest 

  TPMT gen TPMT*2 TPMT*3 

Outcome No. mutated 
alleles vs wild-

type 

1 2 1 2 1-2 1 2 1-2 

All-cause 
mortality 

No. studies 0 0 0 0 0 0 0 0 

Total SAE No. studies 12 6 1 2 2 6 3 6 

OR (95%CI) 2.02 
(1.05-3.88) 

74.09 
(12.25-448.24) 

5776 
(0.00-1.7e+11) 

13.02 
(0.97-174.12) 

25.19 
(2.71-234.18) 

2.53 
(0.59-10.04) 

75.73 
(5.29-1083.88) 

5.74 
(1.99-16.61) 

I2 1% 0% NA 0% 27% 0% 0% 0% 

Figure S37 S45 - S56 S59 S66 S74 S81 

Total 
hematologic AE 

No. studies 38 12 5 2 6 28 8 28 

OR (95%CI) 2.65 
(2.05-3.43) 

33.02 
(9.65-112.96) 

3.54 
(0.63-19.86) 

8.00 
(0.54-119.34) 

4.33 
(1.01-18.55) 

2.65 
(1.94-3.62) 

94.98 
(14.35-628.79) 

3.01 
(2.23-4.05) 

I2 48% 0% 0% 0% 0% 49% 0% 53% 

Figure S38 S46 S52 S57 S60 S67 S75 S82 

Serious  
hematologic AE 

No. studies 11 6 1 2 2 6 2 6 

OR (95%CI) 4.58 
(1.93-10.87) 

79.02 
(14.31-436.34) 

5776 
(0.00-1.7e+11) 

26.58 
(1.53-462.41) 

51.29 
(4.14-635.21) 

2.63 
(0.61-11.33) 

9741.13 
(0.12-8.2e+08) 

5.91 
(2.00-17.46) 

I2 0% 0% NA 0% 14% 0% 0% 0% 

Figure S39 S47 - S58 S61 S68 S76 S83 

Withdrawal due 
to AE 

No. studies 11 4 1 1 2 5 2 5 

OR (95%CI) 3.21 
(1.91-5.41) 

6.36 
(1.28-31.48) 

0.01 
(0.00-3.0e+06) 

132.37 
(0.01-2.5e+06) 

1.39 
(0.15-12.79) 

3.71 
(1.91-7.22) 

1.18 
(0.08-17.79) 

3.49 
(1.83-6.64) 

I2 0% 0% NA NA 5% 7% 0% 10% 

Figure S40 S48 - - S62 S69 S77 S84 

Pancreatitis No. studies 21 8 4 1 5 15 6 15 

OR (95%CI) 0.89 
(0.47-1.67) 

0.22 
(0.00-23.55) 

0.09 
(0.00-226.28) 

0.47 
(0.00-9346.89) 

0.13 
(0.00-57.63) 

0.72 
(0.28-1.86) 

0.15 
(0.00-108.55) 

0.67 
(0.26-1.72) 

I2 0% 0% 0% NA 0% 0% 0% 0% 

Figure S41 S49 S53 - S63 S70 S78 S85 

Hepatotoxicity No. studies 21 8 4 1 5 16 6 17 

OR (95%CI) 0.68 
(0.31-1.48) 

1.57 
(0.21-12.06) 

0.11 
(0.00-382.50) 

293.09 
(0.01-5.8e+06) 

2.02 
(0.25-16.21) 

0.78 
(0.35-1.75) 

0.16 
(0.00-105.21) 

0.88 
(0.44-1.79) 

I2 0% 0% 0% NA 0% 0% 0% 0% 

Figure S42 S50 S54 - S64 S71 S79 S86 

Gastrointestinal 
AE 

No. studies 14 7 2 0 2 12 6 12 

OR (95%CI) 1.76 
(1.02-3.03) 

0.11 
(0.00-190.39) 

0.09 
(0.00-

42594.45) 

- 0.09 
(0.00-

42594.45) 

1.94 
(1.10-3.42) 

0.10 
(0.00-352.47) 

1.82 
(1.04-3.20) 

I2 0% 0% 0% - 0% 0% 0% 0% 

Figure S43 S51 S55 - S65 S72 S80 S87 

Change in 
disease activity 

No. studies 0 0 0 0 0 0 0 0 

Clinical 
Remission 

No. studies 8 1 1 0 1 5 1 5 

OR (95%CI) 1.57 
(0.92-2.69) 

0.00 
(0.00-8.9e+08) 

0.37 
(0.03-4.12) 

- 0.37 
(0.03-4.12) 

1.47 
(0.75-2.86) 

0.00 
(0.00-8.9e+08) 

1.25 
(0.66-2.35) 

I2 29% NA NA - NA 37% NA 45% 

Figure S44 - - - - S73 - S88 

AE: adverse events; CI: confidence interval; NA: not applicable;  OR: odds ratio; SAE: serious adverse events 
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Table S7.  Sensitivity analyses excluding studies with high risk of bias 

Outcome No.  mutated 
alleles vs wild-

type 

TPMT gen ITPA gen NUDT15 gen 

All-cause 
mortality 

No. studies 0 0 0 

Total SAE No. studies 9 1 5 

OR (95%CI) 5.91 (2.87-12.19) 0.30 (0.00-127.69) 11.44 (7.36-17.77) 

I2 10% NA 0% 

Figure S89 - S221 

Total 
hematologic AE 

No. studies 38 7 15 

OR (95%CI) 3.03 (2.36-3.88) 0.87 (0.59-1.26) 8.36 (5.71-12.23) 

I2 48% 42% 80% 

Figure S90 S155 S222 

Serious  
hematologic AE 

No. studies 10 1 6 

OR (95%CI) 8.76 (4.21-18.26) 0.30 (0.00-127.69) 12.83 (8.21-20.04) 

I2 0% NA 0% 

Figure S91 - S223 

Withdrawal due 
to AE 

No. studies 11 3 1 

OR (95%CI) 3.28 (2.04-5.27) 1.11 (0.48-2.55) 2.08 (0.76-5.68) 

I2 0% 27% NA 

Figure S92 S156 - 

Pancreatitis No. studies 21 4 4 

OR (95%CI) 0.92 (0.48-1.79) 0.70 (0.22-2.17) 0.28 (0.08-1.05) 

I2 0% 0% 0% 

Figure S93 S157 S224 

Hepatotoxicity No. studies 22 5 3 

OR (95%CI) 0.73 (0.37-1.46) 0.72 (0.20-2.57) 0.63 (0.32-1.25) 

I2 0% 0% 0% 

Figure S94 S158 S225 

Gastrointestinal 
AE 

No. studies 14 2 3 

OR (95%CI) 0.80 (0.40-1.59) 0.09 (0.00-4.12) 2.04 (1.34-3.08) 

I2 8% 0% 0% 

Figure S95 S159 S226 

Change in 
disease activity 

No. studies 0 0 0 

Clinical 
Remission 

No. studies 7 2 1 

OR (95%CI) 1.28 (0.76-2.17) 0.70 (0.40-1.21) 1.07 (0.47-2.46) 

I2 35% 0% NA 

Figure S96 S160 - 

AE: adverse events; CI: confidence interval; NA: not applicable;  OR: odds ratio;  SAE: serious adverse events 
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Table S8. Additional results for different comparisons of ITPA genotype for outcomes of interest 

  ITPA gen ITPA 94C>A ITPA IVS2 + 21A>C 

Outcome No.  mutated 
alleles vs wild-

type 

1 2 1 2 1-2 1 2 1-2 

All-cause 
mortality 

No. studies 0 0 0 0 0 0 0 0 

Total SAE No. studies 1 0 1 0 1 0 0 0 

OR (95%CI) 0.30 
(0.00-127.69) 

 0.30 
(0.00-127.69) 

 0.30 
(0.00-127.69) 

   

I2 NA  NA  NA    

Figure -  -  -    

Total  
hematologic AE 

No. studies 6 4 9 4 11 5 5 6 

OR (95%CI) 1.00 
(0.59-1.69) 

0.30 
(0.10-0.87) 

1.35 
(0.80-2.28) 

0.20 
(0.00-439.41) 

1.09 
(0.75-1.59) 

0.69 
(0.33-1.46) 

0.96 
(0.21-4.34) 

0.76 
(0.40-1.44) 

I2 44% 0% 14% 0% 15% 0% 0% 0% 

Figure S117 S123 S126 S132 S135 S142 S146 S150 

Serious  
hematologic AE 

No. studies 1 0 1 0 2 0 0 0 

OR (95%CI) 0.30 
(0.00-127.69) 

 0.30 
(0.00-127.69) 

 1.11 
(0.13-9.60) 

   

I2 NA  NA  0%    

Figure -  -  S136    

Withdrawal due 
to AE 

No. studies 2 1 2 1 3 1 1 2 

OR (95%CI) 0.82 
(0.23-2.86) 

0.07 
(0.00-62.86) 

1.00 
(0.22-4.55) 

0.07 
(0.00-6878.45) 

1.91 
(0.73-4.95) 

0.50 
(0.06-4.36) 

0.07 
(0.00-3.8e+05) 

0.69 
(0.21-2.23) 

I2 13% NA 0% NA 21% NA NA 0% 

Figure S118 - S127 - S137 - - S151 

Pancreatitis No. studies 4 2 7 2 8 4 4 5 

OR (95%CI) 0.74 
(0.24-2.34) 

0.16 
(0.00-138.00) 

0.92 
(0.40-2.14) 

0.16 
(0.00-9613.47) 

0.86 
(0.38-1.98) 

1.40 
(0.63-3.11) 

0.15 
(0.00-45.64) 

1.37 
(0.64-2.93) 

I2 0% 0% 14% 0% 7% 0% 0% 0% 

Figure S119 S124 S128 S133 S138 S143 S147 S152 

Hepatotoxicity No. studies 5 2 8 2 10 4 4 5 

OR (95%CI) 0.73 
(0.20-2.61) 

0.73 
(0.00-715.62) 

1.19 
(0.48-2.95) 

0.52 
(0.00-

31889.34) 

0.84 
(0.35-1.99) 

0.37 
(0.07-2.10) 

0.21 
(0.00-55.25) 

0.54 
(0.14-2.03) 

I2 0% 0% 0% 0% 0% 0% 0% 0% 

Figure S120 S125 S129 S134 S139 S144 S148 S153 

Gastrointestinal 
AE 

No. studies 2 1 5 1 6 3 3 4 

OR (95%CI) 0.09 
(0.00-4.19) 

0.10 
(0.00-6.3e+14) 

0.72 
(0.26-1.99) 

0.10 
(0.00-6.3e+14) 

1.14 
(0.50-2.57) 

1.18 
(0.50-2.83) 

1.14 
(0.15-8.51) 

1.23 
(0.56-2.70) 

I2 0% NA 34% NA 33% 0% 8% 0% 

Figure S121 - S130 - S140 S145 S149 S154 

Change in 
disease activity 

No. studies 0 0 0 0 0 0 0 0 

Clinical 
Remission 

No. studies 2 1 3 1 3 1 1 1 

OR (95%CI) 0.68 
(0.39-1.19) 

111.03 
(0.00-7.2e+17) 

0.66 
(0.41-1.05) 

111.03 
(0.00-7.2e+17) 

0.67 
(0.42-1.06) 

0.83 
(0.47-1.46) 

0.70 
(0.10-5.09) 

0.82 
(0.47-1.43) 

I2 0% NA 0% NA 0% NA NA NA 

Figure S122 - S131 - S141 - - - 

AE: adverse events; CI: confidence interval; NA: not applicable;  OR: odds ratio;  SAE: serious adverse events 
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Table S9. Additional results for different comparisons of NUDT15 genotype for outcomes of interest 

  NUDT15 gen NUDT15 R139C 

Outcome No. mutated 

alleles vs wild-

type  

1 2 1 2 1-2 

All-cause 
mortality 

No. studies 0 0 0 0 0 

Total SAE No. studies 5 3 4 3 4 

OR (95%CI) 6.13 
(3.76-9.98) 

155.17 
(73.19-328.96) 

7.28 
(2.92-18.15) 

77.68 
(13.58-444.29) 

9.79 
(4.12-23.24) 

I2 0% 43% 14% 3% 5% 

Figure S177 S184 S190 S197 S200 

Total 
hematologic AE 

No. studies 15 11 11 8 12 

OR (95%CI) 5.83 
(4.22-8.06) 

159.26 
(66.44-381.74) 

6.80 
(4.46-10.38) 

200.91 
(45.09-895.18) 

6.83 
(4.25-10.98) 

I2 72% 0% 70% 0% 78% 

Figure S178 S185 S191 S198 S201 

Serious 
hematologic AE 

No. studies 6 4 6 4 6 

OR (95%CI) 6.89 
(4.24-11.22) 

173.77 
(83.18-363.03) 

5.66 
(2.58-12.37) 

152.29 
(32.10-722.51) 

9.79 
(4.71-20.35) 

I2 22% 28% 0% 25% 0% 

Figure S179 S186 S192 S199 S202 

Withdrawal due 
to AE 

No. studies 2 1 2 1 1 

OR (95%CI) 1.93 
(0.89-4.20) 

26.73 (4.40-
162.43) 

3.12 
(1.40-6.97) 

26.73 (4.40-
162.43) 

2.08 (0.76-
5.68) 

I2 55% NA 0% NA NA 

Figure S180 - S193 - - 

Pancreatitis No. studies 4 2 2 1 2 

OR (95%CI) 0.32 
(0.09-1.18) 

0.08 (0.00-
64.64) 

 

0.29 (0.01-
11.79) 

0.32 (0.00-
9953.97) 

0.27 (0.01-
5.69) 

I2 0% 0% 0% NA 0% 

Figure S181 S187 S194 - S203 

Hepatotoxicity No. studies 3 2 2 1 2 

OR (95%CI) 0.66 
(0.32-1.34) 

0.48 
(0.07-3.41) 

0.41 (0.06-
2.68) 

0.19 (0.00-
5720.91) 

0.39 (0.06-
2.54) 

I2 0% 0% 0% NA 0% 

Figure S182 S188 S195 - S204 

Gastrointestinal
AE 

No. studies 3 2 2 1 2 

OR (95%CI) 1.96 
(1.26-3.04) 

2.52 
(1.10-5.81) 

1.02 (0.21-
4.97) 

6.12 (0.60-
62.55) 

1.40 (0.36-
5.55) 

I2 0% 0% 0% NA 0% 

Figure S183 S189 S196 - S205 

Change in 
disease activity 

No. studies 0 0 0 0 0 

Clinical 
Remission 

No. studies 1 0 1 0 1 

OR (95%CI) 1.07 (0.47-
2.46) 

- 1.07 (0.47-
2.46) 

- 1.07 (0.47-
2.46) 

I2 NA - NA - NA 

Figure - - - - - 

AE: adverse events; CI: confidence interval; NA: not applicable; OR: odds ratio; SAE: serious adverse events 
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Table S10. Additional results for different comparisons of NUDT15 genotype for outcomes of interest 

  NUDT15*2 NUDT15*3 NUDT15*4 NUDT15*5 NUDT15*6 

Outcome No.   mutated 
alleles vs wild-
type  

1 2 1-2 1 2 1-2 1 2 1-2 1 2 1-2 1 2 1-2 

Total SAE No. studies 1 1 1 1 1 1 1 1 1 2 1 2 0 0 0 

OR (95%CI) 6.43 (2.54-
16.26) 

513.75 
(107.05-
1465.46) 

20.33 (9.84-
41.99) 

8.38 (3.86-
18.19) 

171.12 
(66.50-
441.02) 

20.80 (10.65-
40.61) 

0.07 (0.00-
2.6e+07) 

36946.44 
(0.00-

3.1e+20) 

16.31 (3.06-
86.80) 

2.59 (0.33-
20.17) 

3.00 (0.37-
24.30) 

2.28 (0.29-
17.68) 

- - - 

I2 NA NA NA NA NA NA NA NA NA 0% NA 0% - - - 

Figure - - - - - - - - - S212 - S216 - - - 

Total 
hematologic AE 

No. studies 2 2 2 3 3 3 1 1 1 4 2 4 2 1 2 

OR (95%CI) 5.57 (3.80-
8.17) 

222.34 
(28.38-

1741.81) 

7.96 (5.59-
11.34) 

3.41 (2.51-
4.65) 

143.64 
(42.04-
490.73) 

5.45 (4.12-
7.20) 

1.47 (0.17-
12.38) 

6096.05 
(0.00-

5.1e+19) 

4.41 (1.08-
18.01) 

2.51 (1.18-
5.31) 

5.21 (2.18-
12.45) 

3.55 (1.85-
6.80) 

3.45 (1.39-
6.82) 

2932 (0.00-
9.8e+22) 

3.89 (1.91-
9.41) 

I2 0% 0% 0% 0% 0% 0% NA NA NA 0% 32% 0% 0% NA 0% 

Figure S206 S207 S208 S209 S210 S211 - - 1 S213 S215 S217 S219 - S220 

Serious 
hematologic AE 

No. studies 1 1 1 1 1 1 1 1 1 2 1 2 0 0 0 

OR (95%CI) 6.43 (2.564-
16.26) 

20.33 (9.84-
41.99) 

20.33 (9.84-
41.99) 

8.38 (3.86-
18.19) 

171.25 
(66.50-
441.02) 

20.80 (10.65-
40.61) 

0.07 (0.00-
2.6e+07) 

36946.44 
(0.00-

3.1e+20) 

16.31 (3.06-
86.80) 

2.59 (0.33-
20.17) 

3.00 (0.37-
24.30) 

2.28 (0.29-
17.68) 

- - - 

I2 NA NA NA NA NA NA NA NA NA 0% NA 0% - - - 

Figure - - - - - - - - - S214 - S218 - - - 

AE: adverse events; CI: confidence interval; NA: not applicable;  OR: odds ratio;  SAE: serious adverse events 
*No studies reported data on the rest of the outcomes 
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Figures 

 

Figure S1. Forest plot of comparison genotyping vs no genotyping, outcome: Total serious 

adverse events 

 

 

 

Figure S2. Forest plot of comparison genotyping vs no genotyping, outcome: Serious 

hematologic adverse events 
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Figure S3. Forest plot of comparison genotyping vs no genotyping, outcome: Withdrawal due 

to adverse events 

 

 

 

Figure S4. Forest plot of comparison genotyping vs no genotyping, outcome: Pancreatitis 
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Figure S5. Forest plot of comparison genotyping vs no genotyping, outcome: Hepatotoxicity 

 

 

 

Figure S6. Forest plot of comparison genotyping vs no genotyping, outcome: Gastrointestinal 

side effects 
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Figure S7. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Total serious 

adverse events 
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Figure S8. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Serious 

hematologic adverse events 
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Figure S9. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Withdrawal 

due to adverse events 
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Figure S10. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Pancreatitis 
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Figure S11. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Hepatotoxicity 
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Figure S12. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Gastrointestinal side effects 
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Figure S13. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Clinical 

remission 
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Test for Funnel Plot Asymmetry: z = 10.61, p < 0.001 

Figure S14. Funnel plot of comparison mutated TPMT vs wild-type TPMT, outcome: Total 

serious adverse events 
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Test for Funnel Plot Asymmetry: z = 11.94, p <0.001 

Figure S15. Funnel plot of comparison mutated TPMT vs wild-type TPMT, outcome: total 

hematologic adverse events 
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Test for Funnel Plot Asymmetry: z = 7.60, p < 0.001 

Figure S16. Funnel plot of comparison mutated TPMT vs wild-type TPMT, outcome: Serious 

hematologic adverse events 
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Test for Funnel Plot Asymmetry: z = 4.42, p < 0.001 

Figure S17. Funnel plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Withdrawal due to adverse events 
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Test for Funnel Plot Asymmetry: z = 4.61, p < 0.001 

Figure S18. Funnel plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Pancreatitis 
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Test for Funnel Plot Asymmetry: z = 0.33, p = 0.7413 

Figure S19. Funnel plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Hepatotoxicity 
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Test for Funnel Plot Asymmetry: z = 9.39, p < 0.001 

Figure S20. Funnel plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Gastrointestinal side effects 
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Figure S21. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Total 

serious adverse events. Subgroup analysis according to age 
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Figure S22. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Total 

hematologic adverse events. Subgroup analysis according to age 

 

 

 

 

Figure S23. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Serious 

hematologic adverse events. Subgroup analysis according to age 
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Figure S24. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Withdrawal due to adverse events. Subgroup analysis according to age 
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Figure S25. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Pancreatitis. Subgroup analysis according to age 
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Figure S26. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Hepatotoxicity. Subgroup analysis according to age 
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Figure S27. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Gastrointestinal side effects. Subgroup analysis according to age 
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Figure S28. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Clinical 

remission. Subgroup analysis according to age 
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Figure S29. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Total 

serious adverse events. Subgroup analysis according to race 
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Figure S30. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Total 

hematologic adverse events. Subgroup analysis according to race 

 

 

 

 

Figure S31. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Serious 

hematologic adverse events. Subgroup analysis according to race 
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Figure S32. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Withdrawal due to adverse events. Subgroup analysis according to race 
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Figure S33. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Pancreatitis. Subgroup analysis according to race 
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Figure S34. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Hepatotoxicity. Subgroup analysis according to race 
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Figure S35. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: 

Gastrointestinal side effects. Subgroup analysis according to race 
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Figure S36. Forest plot of comparison mutated TPMT vs wild-type TPMT, outcome: Clinical 

remission. Subgroup analysis according to race 
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Figure S37. Forest plot of comparison heterozygous TPMT vs wild-type TPMT, outcome: Total 

serious adverse events 
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Figure S38. Forest plot of comparison heterozygous TPMT vs wild-type TPMT, outcome: Total 

hematologic adverse events 

 

 

 

 

Figure S39. Forest plot of comparison heterozygous TPMT vs wild-type TPMT, outcome: 

Serious hematologic adverse events 
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Figure S40. Forest plot of comparison heterozygous TPMT vs wild-type TPMT, outcome: 

Withdrawal due to AE 
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Figure S41. Forest plot of comparison heterozygous TPMT vs wild-type TPMT, outcome: 

Pancreatitis 
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Figure S42. Forest plot of comparison heterozygous TPMT vs wild-type TPMT, outcome: 

Hepatotoxicity 
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Figure S43. Forest plot of comparison heterozygous TPMT vs wild-type TPMT, outcome: 

Gastrointestinal side effects 
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Figure S44. Forest plot of comparison heterozygous TPMT vs wild-type TPMT, outcome: 

Clinical remission 
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Figure S45. Forest plot of comparison 2 mutant TPMT alleles vs wild-type, outcome: Total 

serious adverse events 
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Figure S46. Forest plot of comparison 2 mutant TPMT alleles vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S47. Forest plot of comparison 2 mutant TPMT alleles vs wild-type, outcome: Serious 

hematologic adverse events 

 

 

 

Figure S48. Forest plot of comparison 2 mutant TPMT alleles vs wild-type, outcome: 

Withdrawal due to adverse events 
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Figure S49. Forest plot of comparison 2 mutant TPMT alleles vs wild-type, outcome: 

Pancreatitis 
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Figure S50. Forest plot of comparison 2 mutant TPMT alleles vs wild-type, outcome: 

Hepatotoxicity 
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Figure S51. Forest plot of comparison 2 mutant TPMT alleles vs wild-type, outcome: 

Gastrointestinal side effects 
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Figure S52. Forest plot of comparison TPMT*2 heterozygous vs wild-type, outcome: Total 

hematologic adverse events 

 

 

 

Figure S53. Forest plot of comparison TPMT*2 heterozygous vs wild-type, outcome: 

Pancreatitis 
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Figure S54. Forest plot of comparison TPMT*2 heterozygous vs wild-type, outcome: 

Hepatotoxicity 

 

 

 

Figure S55. Forest plot of comparison TPMT*2 heterozygous vs wild-type, outcome: 

Gastrointestinal side effects 

 



84 
 

 

Figure S56. Forest plot of comparison TPMT*2, 2 mutant alleles vs wild-type, outcome: Total 

serious adverse events 

 

 

 

 

Figure S57. Forest plot of comparison TPMT*2, 2 mutant alleles vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S58. Forest plot of comparison TPMT*2, 2 mutant alleles vs wild-type, outcome: Serious 

hematologic adverse events 

 

 

 

 

Figure S59. Forest plot of comparison mutated TPMT*2 vs wild-type, outcome: Total serious 

adverse events 
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Figure S60. Forest plot of comparison mutated TPMT*2 vs wild-type, outcome: Total 

hematologic adverse events 

 

 

 

 

Figure S61. Forest plot of comparison mutated TPMT*2 vs wild-type, outcome: Serious 

hematologic adverse events 
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Figure S62. Forest plot of comparison mutated TPMT*2 vs wild-type, outcome: Withdrawal 

due to AE 

 

 

 

 

Figure S63. Forest plot of comparison mutated TPMT*2 vs wild-type, outcome: Pancreatitis 
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Figure S64. Forest plot of comparison mutated TPMT*2 vs wild-type, outcome: Hepatotoxicity 

 

 

 

Figure S65. Forest plot of comparison mutated TPMT*2 vs wild-type, outcome: 

Gastrointestinal side effects 
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Figure S66. Forest plot of comparison TPMT*3 heterozygous vs wild-type, outcome: Total 

serious adverse events 
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Figure S67. Forest plot of comparison TPMT*3 heterozygous vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S68. Forest plot of comparison TPMT*3 heterozygous vs wild-type, outcome: Serious 

hematologic adverse events 
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Figure S69. Forest plot of comparison TPMT*3 heterozygous vs wild-type, outcome: 

Withdrawal due to AE 

 



93 
 

 

Figure S70. Forest plot of comparison TPMT*3 heterozygous vs wild-type, outcome: 

Pancreatitis 
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Figure S71. Forest plot of comparison TPMT*3 heterozygous vs wild-type, outcome: 

Hepatotoxicity 
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Figure S72. Forest plot of comparison TPMT*3 heterozygous vs wild-type, outcome: 

Gastrointestinal side effects 
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Figure S73. Forest plot of comparison TPMT*3 heterozygous vs wild-type, outcome: Clinical 

remission 

 

 

 

Figure S74. Forest plot of comparison TPMT*3, 2 mutant alleles vs wild-type, outcome: Total 

serious adverse events 
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Figure S75. Forest plot of comparison TPMT*3, 2 mutant alleles vs wild-type, outcome: Total 

hematologic adverse events 

 

 

 

Figure S76. Forest plot of comparison TPMT*3, 2 mutant alleles vs wild-type, outcome: Serious 

hematologic adverse events 
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Figure S77. Forest plot of comparison TPMT*3, 2 mutant alleles vs wild-type, outcome: 

Withdrawal due to AE 

 

 

Figure S78. Forest plot of comparison TPMT*3, 2 mutant alleles vs wild-type, outcome: 

Pancreatitis 
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Figure S79. Forest plot of comparison TPMT*3, 2 mutant alleles vs wild-type, outcome: 

Hepatotoxicity 
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Figure S80. Forest plot of comparison TPMT*3, 2 mutant alleles vs wild-type, outcome: 

Gastrointestinal side effects 
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Figure S81. Forest plot of comparison TPMT*3 vs wild-type, outcome: Total serious adverse 

events 
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Figure S82. Forest plot of comparison TPMT*3 vs wild-type, outcome: Total hematologic 

adverse events 
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Figure S83. Forest plot of comparison TPMT*3 vs wild-type, outcome: Serious hematologic 

adverse events 

 

 

Figure S84. Forest plot of comparison TPMT*3 vs wild-type, outcome: Withdrawal due to AE 
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Figure S85. Forest plot of comparison TPMT*3 vs wild-type, outcome: Pancreatitis 
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Figure S86. Forest plot of comparison TPMT*3 vs wild-type, outcome: Hepatotoxicity 
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Figure S87. Forest plot of comparison TPMT*3 vs wild-type, outcome: Gastrointestinal side 

effects 
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Figure S88. Forest plot of comparison TPMT*3 vs wild-type, outcome: Clinical remission 

 

 

 

Figure S89. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated TPMT vs wild-type, outcome: Total SAE 
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Figure S90. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated TPMT vs wild-type, outcome: Total hematologic AE 

 

 

 

 

Figure S91. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated TPMT vs wild-type, outcome: Serious hematologic AE 
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Figure S92. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated TPMT vs wild-type, outcome: Withdrawal due to AE 
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Figure S93. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated TPMT vs wild-type, outcome: Pancreatitis 
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Figure S94. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated TPMT vs wild-type, outcome: Hepatotoxicity 
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Figure S95. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated TPMT vs wild-type, outcome: Gastrointestinal side effects 
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Figure S96. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated TPMT vs wild-type, outcome: Clinical remission 
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Figure S97. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Serious 

hematologic AE 

 

 

Figure S98. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Withdrawal 

due to AE 
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Figure S99. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Pancreatitis 

 

 

Figure S100. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: 

Hepatotoxicity 

 



117 
 

 

Figure S101. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: 

Gastrointestinal side effects 

 

 

Figure S102. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Clinical 

remission 
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Figure S103. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Total 

hematologic AE. Subgroup analysis according to age 

 

Figure S104. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Serious 

hematologic AE. Subgroup analysis according to age 
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Figure S105. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Withdrawal 

due to AE. Subgroup analysis according to age 
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Figure S106. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Pancreatitis. 

Subgroup analysis according to age 
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Figure S107. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: 

Hepatotoxicity. Subgroup analysis according to age 

 

 

 

Figure S108. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: 

Gastrointestinal side effects. Subgroup analysis according to age 
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Figure S109. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Clinical 

remission. Subgroup analysis according to age 
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Figure S110. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Total 

hematologic AE. Subgroup analysis according to race 
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Figure S111. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Serious 

hematologic AE. Subgroup analysis according to race 

 

 

Figure S112. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Withdrawal 

due to AE. Subgroup analysis according to race 
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Figure S113. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Pancreatitis. 

Subgroup analysis according to race 
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Figure S114. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: 

Hepatotoxicity. Subgroup analysis according to race 
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Figure S115. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: 

Gastrointestinal side effects. Subgroup analysis according to race 

 

 

 

Figure S116. Forest plot of comparison mutated ITPA vs wild-type ITPA, outcome: Clinical 

remission. Subgroup analysis according to race 
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Figure S117. Forest plot of comparison heterozygous ITPA vs wild-type ITPA, outcome: Total 

hematologic adverse events 

 

 

 

 

Figure S118. Forest plot of comparison heterozygous ITPA vs wild-type ITPA, outcome: 

Withdrawal due to AE 
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Figure S119. Forest plot of comparison heterozygous ITPA vs wild-type ITPA, outcome: 

Pancreatitis 

 

 

 

Figure S120. Forest plot of comparison heterozygous ITPA vs wild-type ITPA, outcome: 

Hepatotoxicity 
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Figure S121. Forest plot of comparison heterozygous ITPA vs wild-type ITPA, outcome: 

Gastrointestinal side effects 

 

 

 

Figure S122. Forest plot of comparison heterozygous ITPA vs wild-type ITPA, outcome: Clinical 

remission 
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Figure S123. Forest plot of comparison 2 mutant ITPA alleles vs wild-type, outcome: Total 

hematologic adverse events 

 

 

 

Figure S124. Forest plot of comparison 2 mutant ITPA alleles vs wild-type, outcome: 

Pancreatitis 
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Figure S125. Forest plot of comparison 2 mutant ITPA alleles vs wild-type, outcome: 

Hepatotoxicity 

 

 

 

Figure S126. Forest plot of comparison ITPA 94C>A heterozygous vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S127. Forest plot of comparison ITPA 94C>A heterozygous vs wild-type, outcome: 

Withdrawal due to AE 

 

 

 

Figure S128. Forest plot of comparison ITPA 94C>A heterozygous vs wild-type, outcome: 

Pancreatitis 
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Figure S129. Forest plot of comparison ITPA 94C>A heterozygous vs wild-type, outcome: 

Hepatotoxicity 
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Figure S130. Forest plot of comparison ITPA 94C>A heterozygous vs wild-type, outcome: 

Gastrointestinal side effects 

 

 

 

Figure S131. Forest plot of comparison ITPA 94C>A heterozygous vs wild-type, outcome: 

Clinical remission 
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Figure S132. Forest plot of comparison ITPA 94C>A, 2 mutant alleles vs wild-type, outcome: 

Total hematologic adverse events 

 

 

 

Figure S133. Forest plot of comparison ITPA 94C>A, 2 mutant alleles vs wild-type, outcome: 

Pancreatitis 
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Figure S134. Forest plot of comparison ITPA 94C>A, 2 mutant alleles vs wild-type, outcome: 

Hepatotoxicity 

 

 

Figure S135. Forest plot of comparison mutated ITPA 94C>A vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S136. Forest plot of comparison mutated ITPA 94C>A vs wild-type, outcome: Serious 

hematologic adverse events 

 

 

 

 

Figure S137. Forest plot of comparison mutated ITPA 94C>A vs wild-type, outcome: 

Withdrawal due to AE 
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Figure S138. Forest plot of comparison mutated ITPA 94C>A vs wild-type, outcome: 

Pancreatitis 
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Figure S139. Forest plot of comparison mutated ITPA 94C>A vs wild-type, outcome: 

Hepatotoxicity 
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Figure S140. Forest plot of comparison mutated ITPA 94C>A vs wild-type, outcome: 

Gastrointestinal AE 

 

Figure S141. Forest plot of comparison mutated ITPA 94C>A vs wild-type, outcome: Clinical 

remission 
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Figure S142. Forest plot of comparison ITPA IVS2 + 21A>C heterozygous vs wild-type, outcome: 

Total hematologic adverse events 

 

 

Figure S143. Forest plot of comparison ITPA IVS2 + 21A>C heterozygous vs wild-type, outcome: 

Pancreatitis 
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Figure S144. Forest plot of comparison ITPA IVS2 + 21A>C heterozygous vs wild-type, outcome: 

Hepatotoxicity 

 

 

Figure S145. Forest plot of comparison ITPA IVS2 + 21A>C heterozygous vs wild-type, outcome: 

Gastrointestinal side effects 
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Figure S146. Forest plot of comparison ITPA IVS2 + 21A>C, 2 mutant alleles vs wild-type, 

outcome: Total hematologic adverse events 

 

Figure S147. Forest plot of comparison ITPA IVS2 + 21A>C, 2 mutant alleles vs wild-type, 

outcome: Pancreatitis 
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Figure S148. Forest plot of comparison ITPA IVS2 + 21A>C, 2 mutant alleles vs wild-type, 

outcome: Hepatotoxicity 

 

 

Figure S149. Forest plot of comparison ITPA IVS2 + 21A>C, 2 mutant alleles vs wild-type, 

outcome: Gastrointestinal side effects 
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Figure S150. Forest plot of comparison mutated ITPA IVS2 + 21A>C vs wild-type, outcome: 

Total hematologic adverse events 

 

 

Figure S151. Forest plot of comparison mutated ITPA IVS2 + 21A>C vs wild-type, outcome: 

Withdrawal due to AE 
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Figure S152. Forest plot of comparison mutated ITPA IVS2 + 21A>C vs wild-type, outcome: 

Pancreatitis 

 

Figure S153. Forest plot of comparison mutated ITPA IVS2 + 21A>C vs wild-type, outcome: 

Hepatotoxicity 
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Figure S154. Forest plot of comparison mutated ITPA IVS2 + 21A>C vs wild-type, outcome: 

Gastrointestinal side effects 

 

Figure S155. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated ITPA vs wild-type, outcome: Total hematologic AE 
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Figure S156. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated ITPA vs wild-type, outcome: Withdrawal due to AE 

 

 

 

Figure S157. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated ITPA vs wild-type, outcome: Pancreatitis 
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Figure S158. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated ITPA vs wild-type, outcome: Hepatotoxicity 

 

 

 

Figure S159. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated ITPA vs wild-type, outcome: Gastrointestinal side effects 
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Figure S160. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated ITPA vs wild-type, outcome: Clinical remission 
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Figure S161. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: Total serious 

adverse events 

 

Figure S162. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: Serious 

hematologic adverse events 
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Figure S163. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: Pancreatitis 

 

 

Figure S164. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: 

Hepatotoxicity 
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Figure S165. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: 

Gastrointestinal side effects 
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Test for Funnel Plot Asymmetry: z = -4.28, p < 0.001 

Figure S166. Funnel plot of comparison mutated NUDT15 vs wild-type NUDT15, outcome: 

Total hematologic adverse events 
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Figure S167. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: Total serious 

adverse events. Subgroup analysis according to age 

 

 

Figure S168. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: Serious 

hematologic adverse events. Subgroup analysis according to age 
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Figure S169. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: Pancreatitis. 

Subgroup analysis according to age 

 

 

Figure S170. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: 

Hepatotoxicity. Subgroup analysis according to age 
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Figure S171. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: 

Gastrointestinal side effects. Subgroup analysis according to age 

 

 

Figure S172. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: Total serious 

adverse events. Subgroup analysis according to race 
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Figure S173. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: Serious 

hematologic adverse events. Subgroup analysis according to race 

 

 

 

Figure S174. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: Pancreatitis. 

Subgroup analysis according to race 
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Figure S175. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: 

Hepatotoxicity. Subgroup analysis according to race 

 

 

 

Figure S176. Forest plot of comparison mutated NUDT15 vs wild-type, outcome: 

Gastrointestinal side effects. Subgroup analysis according to race 
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Figure S177. Forest plot of comparison heterozygous NUDT15 vs wild-type NUDT15, outcome: 

Total serious adverse events 
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Figure S178. Forest plot of comparison heterozygous NUDT15 vs wild-type NUDT15, outcome: 

Total hematologic adverse events 
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Figure S179. Forest plot of comparison heterozygous NUDT15 vs wild-type NUDT15, outcome: 

Serious hematologic adverse events 

 

 

 

Figure S180. Forest plot of comparison heterozygous NUDT15 vs wild-type NUDT15, outcome: 

Withdrawal due to AE 
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Figure S181. Forest plot of comparison heterozygous NUDT15 vs wild-type NUDT15, outcome: 

Pancreatitis 

 

 

Figure S182. Forest plot of comparison heterozygous NUDT15 vs wild-type NUDT15, outcome: 

Hepatotoxicity 
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Figure S183. Forest plot of comparison heterozygous NUDT15 vs wild-type NUDT15, outcome: 

Gastrointestinal side effects 

 

 

 

Figure S184. Forest plot of comparison 2 mutant NUDT15 alleles vs wild-type, outcome: Total 

serious adverse events 
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Figure S185. Forest plot of comparison 2 mutant NUDT15 alleles vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S186. Forest plot of comparison 2 mutant NUDT15 alleles vs wild-type, outcome: 

Serious hematologic adverse events 

 

 

 

Figure S187. Forest plot of comparison 2 mutant NUDT15 alleles vs wild-type, outcome: 

Pancreatitis 
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Figure S188. Forest plot of comparison 2 mutant NUDT15 alleles vs wild-type, outcome: 

Hepatotoxicity 

 

 

 

Figure S189. Forest plot of comparison 2 mutant NUDT15 alleles vs wild-type, outcome: 

Gastrointestinal side effects 
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Figure S190. Forest plot of comparison NUDT15 R139C heterozygous vs wild-type, outcome: 

Total serious adverse events 
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Figure S191. Forest plot of comparison NUDT15 R139C heterozygous vs wild-type, outcome: 

Total hematologic adverse events 
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Figure S192. Forest plot of comparison NUDT15 R139C heterozygous vs wild-type, outcome: 

Serious hematologic adverse events 

 

 

 

Figure S193. Forest plot of comparison NUDT15 R139C heterozygous vs wild-type, outcome: 

Withdrawal due to adverse events 
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Figure S194. Forest plot of comparison NUDT15 R139C heterozygous vs wild-type, outcome: 

Pancreatitis 

 

 

 

Figure S195. Forest plot of comparison NUDT15 R139C heterozygous vs wild-type, outcome: 

Hepatotoxicity 
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Figure S196. Forest plot of comparison NUDT15 R139C heterozygous vs wild-type, outcome: 

Gastrointestinal side effects 

 

 

 

Figure S197. Forest plot of comparison NUDT15 R139C, 2 mutant alleles vs wild-type, outcome: 

Total serious adverse events 
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Figure S198. Forest plot of comparison NUDT15 R139C, 2 mutant alleles vs wild-type, outcome: 

Total hematologic adverse events 

 

 

 

Figure S199. Forest plot of comparison NUDT15 R139C, 2 mutant alleles vs wild-type, outcome: 

Serious hematologic adverse events 
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Figure S200. Forest plot of comparison NUDT15 R139C vs wild-type, outcome: Total serious 

adverse events 
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Figure S201. Forest plot of comparison NUDT15 R139C vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S202. Forest plot of comparison NUDT15 R139C vs wild-type, outcome: Serious 

hematologic adverse events 

 

 

 

Figure S203. Forest plot of comparison NUDT15 R139C vs wild-type, outcome: Pancreatitis 
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Figure S204. Forest plot of comparison NUDT15 R139C vs wild-type, outcome: Hepatotoxicity 

 

 

 

Figure S205. Forest plot of comparison NUDT15 R139C vs wild-type, outcome: Gastrointestinal 

side effects 
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Figure S206. Forest plot of comparison NUDT15*2 heterozygous vs wild-type, outcome: Total 

hematologic adverse events 

 

 

 

Figure S207. Forest plot of comparison NUDT15*2 2 mutant alleles vs wild-type, outcome: 

Total hematologic adverse events 
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Figure S208. Forest plot of comparison NUDT15*2 vs wild-type, outcome: Total hematologic 

adverse events 

 

 

 

Figure S209. Forest plot of comparison NUDT15*3 heterozygous vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S210. Forest plot of comparison NUDT15*3 2 mutant alleles vs wild-type, outcome: 

Total hematologic adverse events 

 

 

 

Figure S211. Forest plot of comparison NUDT15*3 vs wild-type, outcome: Total hematologic 

adverse events 
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Figure S212. Forest plot of comparison NUDT15*5 heterozygous vs wild-type, outcome: Total 

serious adverse events 

 

 

 

Figure S213. Forest plot of comparison NUDT15*5 heterozygous vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S214. Forest plot of comparison NUDT15*5 heterozygous vs wild-type, outcome: 

Serious hematologic adverse events 

 

 

 

Figure S215. Forest plot of comparison NUDT15*5 2 mutant alleles vs wild-type, outcome: 

Total hematologic adverse events 
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Figure S216. Forest plot of comparison NUDT15*5 vs wild-type, outcome: Total serious 

adverse events 

 

 

 

Figure S217. Forest plot of comparison NUDT15*5 vs wild-type, outcome: Total hematologic 

adverse events 
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Figure S218. Forest plot of comparison NUDT15*5 vs wild-type, outcome: Serious hematologic 

adverse events 

 

 

 

Figure S219. Forest plot of comparison NUDT15*6 heterozygous vs wild-type, outcome: Total 

hematologic adverse events 
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Figure S220. Forest plot of comparison NUDT15*6 vs wild-type, outcome: Total hematologic 

adverse events 

 

 

 

Figure S221. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated NUDT15 vs wild-type, outcome: Total SAE 
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Figure S222. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated NUDT15 vs wild-type, outcome: Total hematologic AE 
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Figure S223. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated NUDT15 vs wild-type, outcome: Serious hematologic AE 

 

 

Figure S224. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated NUDT15 vs wild-type, outcome: Pancreatitis 
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Figure S225. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated NUDT15 vs wild-type, outcome: Hepatotoxicity 

 

 

Figure S226. Sensitivity analysis excluding studies with high risk of bias. Forest plot of 

comparison mutated NUDT15 vs wild-type, outcome: Gastrointestinal side effects 
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OTHER GENES 

 

 

Figure S227. Forest plot of comparison mutated GSTP1 vs wild-type, outcome: Pancreatitis 

 

 

 

Figure S228. Forest plot of comparison mutated GSTP1 vs wild-type, outcome: Hepatotoxicity 
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Figure S229. Forest plot of comparison mutated GSTT1 vs wild-type, outcome: Total 

hematologic AE 

 

 

 

Figure S230. Forest plot of comparison mutated GSTT1 vs wild-type, outcome: Pancreatitis 
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Figure S231. Forest plot of comparison mutated GSTT1 vs wild-type, outcome: Hepatotoxicity 

 

 

 

Figure S232. Forest plot of comparison mutated GSTM1 vs wild-type, outcome: Total 

hematologic AE 
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Figure S233. Forest plot of comparison mutated GSTM1 vs wild-type, outcome: Pancreatitis 

 

 

 

Figure S234. Forest plot of comparison mutated GSTM1 vs wild-type, outcome: Hepatotoxicity 
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Figure S235. Forest plot of comparison XDH heterozygous vs wild-type, outcome: Total 

hematologic AE 

 

 

 

Figure S236. Forest plot of comparison mutated XDH rs17323225 vs wild-type, outcome: 

Clinical remission 
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Figure S237. Forest plot of comparison mutated XDH rs17011368 vs wild-type, outcome: 

Clinical remission 

 

 

 

Figure S238. Forest plot of comparison HLADQA1*02:01-HLA-DRB1*07-01 rs2647087 2 mutant 

alleles vs wild-type, outcome: Total SAE 
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Figure S239. Forest plot of comparison mutated HLADQA1*02:01-HLA-DRB1*07-01 rs2647087 

vs wild-type, outcome: Total SAE 

 

 

 

Figure S240. Forest plot of comparison HLADQA1*02:01-HLA-DRB1*07-01 rs2647087 

heterozygous vs wild-type, outcome: Total serious AE 
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Figure S241. Forest plot of comparison HLADQA1*02:01-HLA-DRB1*07-01 rs2647087 

heterozygous vs wild-type, outcome: Pancreatitis 

 

 

 

Figure S242. Forest plot of comparison HLADQA1*02:01-HLA-DRB1*07-01 rs2647087 2 mutant 

alleles vs wild-type, outcome: Pancreatitis 
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Figure S243. Forest plot of comparison mutated HLADQA1*02:01-HLA-DRB1*07-01 rs2647087 

vs wild-type, outcome: Pancreatitis 

 

 

 

Figure S244. Forest plot of comparison mutated AOX1 rs55754655 vs wild-type, outcome: 

Clinical remission 
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Figure S245. Forest plot of comparison mutated NOD2 vs wild-type, outcome: Clinical 

remission 

 

 

 

Figure S246. Forest plot of comparison IMPDH1 heterozygous vs wild-type, outcome: Total 

hematologic AE 
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Figure S247. Forest plot of comparison mutated IMPDH1 vs wild-type, outcome: Total 

hematologic AE 

 

 

 

Figure S248. Forest plot of comparison SLC29A1 heterozygous vs wild-type, outcome: Total 

hematologic AE 
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Figure S249. Forest plot of comparison SLC29A1 2 mutant alleles vs wild-type, outcome: Total 

hematologic AE 

 

 

 

Figure S250. Forest plot of comparison mutated SLC29A1 vs wild-type, outcome: Total 

hematologic AE 

 

 

 

 

 


