S3 Appendix. Detailed description of included studies

Study characteristics of the included RCTs are presented in Table A, study characteristics of
observational studies in Table B, and study characteristics of case report/case series in Table C.
Results of the included RCTs are presented in Table D, results of observational studies in Table E,

and results of case report/case series in Table F.

Randomised controlled trials

We included four RCTs. One RCT on relapsed childhood ALL used 6TG at a dose of 50 mg/m?/day
together with weekly methotrexate as maintenance therapy for 24 months in 157 children, and for
12 months in 26 children. No hepatotoxicity was reported in either treatment arm at 15-year follow-

up. [1] There was no comparator to 6 TG.

Three other RCTs on childhood ALL compared maintenance therapy with 6TG to 6MP (target dose
50-75 mg/m?/day). In the CCG-1952 trial, the 6TG starting dose was reduced from 60 to 50
mg/m?/day by February 1998, [2] while the COALL-92 trial reduced the 6 TG starting dose from 50
to 40 mg/m?/day — in both cases due to thrombocytopenia. [3] A starting dose of 40 mg/m?/day was
used throughout the UK MRC ALL97/99 trial. [4] SOS was reported in the UK MRC ALL97/99
and CCG-1952 trials in 9% (N=68) and 25% (N=257) of patients in the 6TG-arm, respectively.
[2,4] Both trials used clinical criteria to diagnose SOS fulfilling two of the following;
hyperbilirubinaemia, hepatomegaly, discordant thrombocytopenia and/or ascites. The COALL-92
trial did not specifically report SOS; however, a 7.5 fold higher incidence of discordant
thrombocytopenia was reported in the 6 TG-arm. [3] Liver biopsies were obtained from 12 patients
from the CCG-1952 trial, among whom 10 had hepato-portal sclerosis, one had venous dilatation,

and one was normal. [5] Liver biopsies from 10 patients in the UK MRC ALL97/99 trial all showed



mild portal fibrosis or NRH. [4] In the CCG-1952 trial, Doppler ultrasound (US) was performed in
168 patients; showing ascites in 70 patients and reversal of portal flow in 11 patients. Three patients
developed hepatic failure, of whom one had a liver transplant. [2] MRI/MRA or upper
gastrointestinal (GI) endoscopy showed oesophageal and/or gastric varices in 11 cases, and three
patients had actively bleeding esophageal varices.[5] In the UK MRC ALL97/99 trial, Doppler US
was conducted in 10 patients with discordant thrombocytopenia; showing SOS in four patients,
possible SOS in three patients, and was normal in three patients. [6] Upper Gl endoscopy in 12
patients with suspected portal hypertension from this trial showed oesophageal varices in seven

cases. One patient required liver transplantation because of hepatopulmonary syndrome. [4]

Observational studies
Four of the 20 included observational studies investigated the pharmacokinetics of 6 TG. Together
these studies encompassed a total of 47 patients and did not report any hepatotoxicity. All these

studies noted a substantial inter-individual variation in the pharmacokinetics of 6 TG. [7-10]

Most observational studies focused on IBD, except those reporting subcohorts from the RCTs
investigating childhood ALL. Of the ALL trials, the CCG-1942 trial (58 patients; pilot study to the
CCG-1952 trial) used 6TG orally (60mg/m?/day) as well as a continuous intravenous infusion
(CIVI) (480 mg/m? over 24 hours every eight weeks), and reported SOS in 10% and alanine
transaminase elevation during CIVI in 41%. At nine years follow-up, one patient (2%) showed
evidence of portal hypertension. [11] A subcohort from the CCG-1952 trial reported SOS in 23%
(N=351). [12] In the latest report from the MRC UKALL 97/99 trial (6TG dose 40mg/m?)
hepatotoxicity was reported in 19% (N=59) of 6 TG-treated patients in one centre, with NRH in four

patients, oesophageal varices in four patients, and a follow-up of 107 patient-years. [13] In one trial,



using 6TG at 50 mg/m? together with methotrexate and vincristine for three months for relapsed

childhood ALL, no hepatotoxicity was reported during a four year-follow-up period. [14]

A conservative estimate of the number of patients included in observational studies concerning
adult 1BD patients treated with 6TG is at least 794 patients in total. Hepatotoxicity in IBD patients
treated with 6 TG was first reported in 2002 in a cohort of 111 patients who received 6TG doses of
40 (10-100) mg/day and cumulative doses of 1.2-36 g. Elevated liver function tests occurred in
24% (N=27), while NRH was documented by liver biopsy in 14% (N=16). [15] Ery-TGN levels did
not differ between patients with and without NRH or laboratory abnormalities. [16,17]

One study measured the hepatic venous pressure gradient (HVPG) in 26 patients treated with 6TG
at 10 (6-40) mg/day at the time of HVPG measurement. These patients had received a maximum
dose of 40 (20-80) mg/day over a period of 38 (12-45) months prior to the HVPG measurement.
Liver biopsy in 24 of the patients showed NRH in 25% (N=6). HVPG was 7 (3—14) mmHg in
patients with NRH, and 3 (2-5) mmHg in patients without NRH. [18]

A systematic survey identified 296 patients treated with 6 TG for 370 patient-years between 2001
and 2004 in eight countries. 6TG was commenced at 40 mg/day, but were 20 (20-40) mg/day in
patients without discontinuation after 93 weeks. Elevated liver enzymes were found in 15% (N=43);
liver biopsy was performed in 60 of the patients, and showed acute hepatotoxicity in 13% (N=8),
chronic hepatotoxicity in 38% (N=23), NRH in 10% (N=6), and possible NRH in 17% (N=10).
Computed tomography (CT) scans were conducted in 16 patients, MRI in 53 patients, and
ultrasound in 149 patients, and showed splenomegaly in 39% (N=68) and NRH in 1% (N=2). The
individual investigators decided whether to perform any imaging and/or liver biopsy. 6TG was
truncated in seven patients, among whom three patients with elevated liver enzymes failed to

recover by the end of the follow-up period of 39 (13-113) weeks. [19]



Less hepatotoxicity was observed in a retrospective cohort of 62 patients treated between 2009 and
2013, when the daily dose of 6 TG was split in two or more doses, with daily doses of 0.6 (0.3-1.0)
mg/kg but no individual dose exceeding 0.3 mg/kg. A liver biopsy was obtained in 11
asymptomatic patients, who were treated at the same centre, and showed NRH in one case. MRI
was performed in two patients and US in 21 patients; all these examinations were normal. [20]

In a retrospective cohort of 111 patients treated between 2002 and 2014 in seven Dutch centres,
6TG was administered at a dose of 21 (standard deviation 5) mg/day - reaching a cumulative dose
of 13 (4-39) g. A liver biopsy was obtained in all patients, and showed NRH in 6% (N=7), lesser
degrees of nodularity in 11% (N=12), and sinusoidal dilatation in 85% (N=76). No clinical adverse
events occurred during the 20 (7-64) months of follow-up. A CT scan was conducted in two
patients and ultrasound in 76 of the patients, and showed splenomegaly in 4% (N=3). [21]

In another retrospective cohort of 54 patients treated for 126 patient-years between 2001 and 2013
with 6 TG doses of 27 (20-40) mg/day and reaching a cumulative dose of 13 (interquartile range 4—
26) g, portal hypertension was reported in one case, and elevated liver enzymes in two other cases.
All reported hepatotoxicites resolved when 6 TG was truncated. A liver biopsy was obtained in
eleven patients as a screening after 12 months or more of 6TG therapy, and no evidence of NRH
was noted in any case; MRI was similarly performed as a screening in 24 patients and showed

splenomegaly in one case. [22]

Case reports

Thirteen of the 18 included case reports or case series encompassing 60 patients described
hepatotoxicity defined as either abnormal liver enzymes, clinical SOS, or NRH. The reports that
described hepatotoxicity used 6 TG doses of 14-125 mg/m?/day with cumulative doses up to 20 g,
whereas those that did not report hepatotoxicity used 6TG doses of 0.8-21 mg/m?/day and

cumulative doses up to 19 g. Only five of the reports provided ery-TGN levels, which were 1156



pmol/8-108 RBC in one report that described hepatotoxicity, and 2041143 pmol/8:108 RBC in the
reports that did not note hepatotoxicity. In seven reports that described hepatotoxicity, a liver
biopsy was performed in 16 patients, of which nine showed SOS, and four showed NRH. In one
report that did not note hepatotoxicity, a liver biopsy was obtained in eight patients, in which no
abnormalities were noted in five, subtle portal inflammation in one, slight sinusoidal dilatation in
one, and steatosis in one case. Ultrasound was conducted in 16 patients across five reports that all
noted hepatotoxicity, and found ascites in one, altered liver echogenicity in eight, and no
abnormalities in four cases. Three reports that all reported hepatotoxicity used CT scans in three
patients, of which two were normal and one showed hepatomegaly with mosaic pattern after dye
injection. Two reports that both noted hepatotoxicity used magnetic resonance imaging (MRI) in 10
patients, which showed portal hypertension in one, gastric varices in one, increased contrast
enhancement in one, and a diffuse patchy pattern in the portal phase (clover-like sign) in one. In six
reports, 6TG treatment was truncated due to hepatotoxicity (SOS in three reports, NRH in one

report, discordant thrombocytopenia in one report, and elevated liver enzymes in one report).

Two case reports describe 16 patients from the MRC UKALL 97/99 cohort in which clinically
significant portal hypertension manifested by splenomegaly and thrombocytopenia persists in 13
cases. [23,24] Liver biopsy in six patients showed NRH in two cases. [23] Furthermore, endoscopy
in 13 patients showed oesophageal varices in eight and gastric varices in one. [23,24] A case series
from the CCG-1952 trial report hepatotoxicity in 12 cases, of which four developed chronic portal
hypertension at 7-44 months after stopping 6TG. In all other cases the hepatotoxicity resolved

completely. [25]



Table A.

Study characteristics of included randomised controlled trials

Trial Report Year Publication Setting Duration Total Number of Number of Age, years Gender, % Concomitant therapy
type number of patients in patients in median male
patients 6TG group control (range)
group
ALL- Einsiedel et 2005 | Original article Multi-centre, 4/1997— 207 Group A+B, Group C, 26 <18 57 MTX
REZ al.[1] Germany 4/1990 157
BFM 87
CCG- Matloub et 2006 | Original article Multi-centre, 5/1996 — 2027 Not reported Not reported 1-9 56 IT MTXor ITT, MTX,
1952 al.[26] USA 2/2000 prednisone, VCR
Stork et al.[27] 1998 | Conference Not reported Not reported Not reported Not reported Not
abstract reported
Stork et al.[28] 2002 | Conference 2026 1016 1010 1-10 Not
abstract reported
Stork et al.[5] 2002 | Conference 2177 1012 1017 1-9.9 57
abstract
Stork et al.[2] 2010 | Original article 2027 1017 1010 1-1.9,n=165; | 56
2-5.9,
n=1402; 6—
9.9, n=460
CO Erb et al.[29]* 1998 | Original article Single-centre, | 2/1992 — 54 22 32 1-18 Not MTX
ALL-92 Germany 8/1997 reported
Harms et al.[30] | 2000 | Original article Multi-centre, 538 236 238 <1,n=17; 1- | 58
Germany 9, n=415;
>10, n=104
Harms et al.[3] 2003 | Original article 474 236 238 4.8 (1-17.8) 58
UK MRC | Lancaster et 1998 | Original article Single-centre, | 10/1995 - 46 23 23 5 (1-16) 61 ASP, CYC, CYT,
ALL 97/ | al.[31] UK 6/1997 dexamethasone, MTX, VCR
Pilot Stoneham et 2003 | Original article 10/1995 — 99 62 37 1-14 57 Not reported
al.[6] 11/2001
UK MRC | Hann et al.[32] 2000 | Original article Multi-centre, 3/1992 - 1781 Not reported Not reported 1-18 54 MTX, steroid (randomised:
ALL97 UK 7/1998 prednisone/dexamethasone),
& VCR
UKALL
XI
UK MRC | Cartwright et 2008 | Conference Single-centre, | Not 80 34 46 1-18 55 MTX, steroid (randomised:
ALL 97 al.[33] abstract UK reported prednisone/
& 97/99 Cartwright et 2011 | Conference 4/1997 — 130 31 99 1-16 61 dexamethasone), VCR
al.[34]* abstract 4/2009
Lancaster et 2002 | Original article Not 10 6 4 6.2 (2.8-10.5) | 50
al.[35]* reported
Lennard et 2001 | Conference Not 12 8 4 7 (3-16) 70
al.[36] abstract reported
Lennard et 2003 | Conference Multi-centre, 1/1997 — 1496 749 747 Not reported Not
al.[37] abstract UK and 6/2002 reported
Lennard et 2005 | Conference Ireland 1/1997 — 1498 750 748 Not reported Not
al.[38] abstract 6/2003 reported




Lennard et 2006 | Original article 1/1997 — 1492 748 744 4 (1-18) Not
al.[39] 6/2006 reported
Lennard et 2008 | Conference 1/1997 — 1194 450 744 4 (1-18) Not
al.[40] abstract 6/2004 reported
Lennard et 2008 | Conference 1/1997 — 1194 450 744 Not reported Not
al.[41] abstract 6/2005 reported
Lennard et 2013 | Original article 1/1997 — 1211 457 754 1-18 Not
al.[42]* 6/2007 reported
Lennard et 2015 | Original article Not 1135 426 709 <2,n=74; 2- 53
al.[43]* reported — 9, n=865;
June 2002 >10, n=143
Mitchell et 2002 | Conference 1/1997 — 1432 Not reported Not reported Not reported Not
al.[44] abstract 6/2007 reported
Mitchell et 2009 | Original article 1/1997 - 1492 748 744 <2,n=139; 2- | 56
al.[45] 6/2007 9, n=1396;
>10n=400
Mitchell et 2010 | Original article 1980 - 1440 723 717 <1,n=1;1-9, | 56
al.[46] 2001 n=1534; >10,
n=400
Vora et al.[47] 2002 | Conference 1/1997 - 1342 668 674 1-18 Not
abstract 6/2002 reported
Vora et al.[4] 2006 | Original article 4/1997 — 1492 748 744 <2,n=114;2- | 54
6/2002 9, n=1154;
>10, n=224

6TG, 6-thioguanine; ASP, asparaginase; CYC, cyclophosphamide; CYT, cytarabine; IT, intrathecal; ITT, intrathecal triple therapy; MTX,
methotrexate; VCR, vincristine.

* Studies only concerning pharmacokinetics or TPMT activity



Table B.

Study characteristics of included observational studies

Age (years),

Study Report Year Pu%u;aetlon Design Setting Duration Tg’;a;;[lijemn&er ?:gcri]igaer; (OsAf?r?:lre’ Disease | Concomitant therapy, n R;;';:f
CCG-1942 | Jacobs et 2005 | Conference | Prospective Not reported Not reported 58 4 (1-10) 47 ALL Not reported See S4
al.[48] abstract cohort Appendix
Jacobs et 2007 | Original Prospective Multi-centre, 1/1995-4/1996 | 58 4 (1-10) 47 ALL MTX; prednisone; VCR
al.[11] article cohort USA
CCG-1952 | Lowe et 2001 | Original Prospective Multi-centre, 1/1995-4/1996 | 41 3(1-9) 51 ALL MTX; prednisone; VCR
al.[49]* article cohort USA
Wray et al.[12] | 2014 | Original Retrospective | Multi-centre, 1996-2000 351 1-10 54 ALL Not reported
article cohort USA
Cheung et 2003 | Original Prospective Single-centre, Not reported 15 34 (17-65) |40 IBD (CD | 6MP, 5; AZA, 1; entocort, | Fair
al.[50] article cohort Australia 13,UC1, | 1; prednisone, 6
IC 1)
Deibert et | Deibert et 2003 | Original Cross-over Germany Not reported 6 44 (27-54) |33 IBD (CD) | Steroids Fair
al. 2003 al.[8]* article study
Deibert et 2003 | Conference | Cross-over Not reported Not reported 6 42 mean (SD | 33 IBD (CD) | Steroids
al.[51]* abstract study 12)
Dubinsky | Dubinsky et 2000 | Conference | Prospective Not reported Not reported 8 Not reported | Not IBD (CD | Not reported Fair
etal. 2003 | al.[52] abstract cohort reported 6, UC 2)
Dubinsky et 2001 | Conference | Prospective Not reported Not reported 17 43 (9-63) Not IBD Not reported
al.[53] abstract cohort reported
Dubinsky et 2001 | Original Prospective Single-centre, 7/1999-7/2002 | 10 40 (9-64) Not IBD (CD) | Steorids, 6
al.[54] article cohort USA reported
Dubinsky et al. | 2003 | Original Prospective Single-centre, Not reported 21 38 (24-63) |57 IBD (CD | Not reported
[17] article cohort USA 14,UCT7)
Dubinsky et al. | 2003 | Original Prospective Single-centre, 11/1999- 111,group 1, |Groupl,42 |52 IBD (CD | INF, 6; mesalamine 67;
[55] article cohort USA 2/2002 with laboratory | (17-70); 77, UC 30, | prednisone, 46
abnormalities™ | group 2, 38 IC 3)
(n=29); (9-81)
group 2,
no laboratory
abnormalities
(n=82)
Dubinsky et 2003 | Conference | Prospective Not reported Not reported 111 Not reported | Not IBD Not reported
al.[56] abstract cohort reported
Geller et 2003 | Conference | Retrospective | Single-centre, Not reported 125 Not reported | Not IBD Not reported
al.[57] abstract cohort USA reported
Geller et 2004 | Original Retrospective | Single-centre, Not reported 111 39 (9-67) 68 IBD Not reported
al.[58] article cohort USA
Poordad et 2002 | Conference | Retrospective | Single-centre, 1999-2002 125 40 65 IBD Not reported
al.[16] abstract cohort USA
Ferlitsch Ferlitsch et 2005 | Conference | Prospective Not reported Not reported 24 39 (23-76) |46 IBD (CD | Not reported Fair
etal. 2007 | al.[59] abstract cohort 21,UC 2,
IC1)
Ferlitsch et 2007 | Original Prospective Single-centre, 11/2004— 26 41 (23-76) |42 IBD (CD | 5-ASA, 5; INF, 3;
al.[18] article cohort Austria 7/2005 23,UC 2, | investigational
IC1) biologicals, 2; steroids, 5




Hasyagar et 2007 | Conference | Retrospective | Single-centre, 2002-2007 24 48 mean 29 IBD (CD | Not reported nla
al.[60] abstract cohort USA (17-86) 23,UC1)
Ivastinovicet | 2004 | Conference | Prospective Not reported Not reported 12 20-46 Not IBD (CD) | INF, 4; prednisone, 2 nla
al.[61] abstract cohort reported
Jharap et | Jharap et 2008 | Conference | Cross-over Single-centre Not reported 12 44 mean 17 IBD (CD | Not reported Fair
al. 2011 al.[62]* abstract study (26-61) 6)
Jharap et 2011 | Original Cross-over Single-centre, 7/2005 — 12 41 (26-61) 17 IBD (CD | Mesalazine 5
al.[10]* article study Netherlands 6/2007 6, UC 6)
Kornbluth et 2002 | Conference | Prospective USA Not reported 15 Not reported | Not IBD (CD | Steroids nla
al.[63] abstract cohort reported 10, UC5)
Lancaster et 2001 | Original Cross-over Single-centre, Not reported 11 4 (2-7) Not ALL Cytarabine, daunorubicin, | n/a
al.[7]* article study UK reported etoposide, steroids, VCR
Omer et al.[64] | 2015 | Conference | Retrospective | Single-centre, 2012-2015 28 44 mean 50 IBD (CD | Not reported n/a
abstract cohort UK (19-67) 13, UC 14,
IC 1)
Pavlidis et | Pavlidis et 2014 | Conference | Retrospective | Multi-centre, Not reported 62 Not reported | Not IBD (CD | Biologic therapy, Fair
al. 2014 al.[65] abstract cohort UK, Australia reported 21, UC/IC | calcineurin inhibitor
41) therapy, steroids
Pavlidis et 2014 | Original Retrospective | Multi-centre, 2009-7/2013 62 42 (20-75) |40 IBD (CD | 5-ASA, 32; anti-TNF, 9;
al.[20]s article cohort UK, Australia 21,UC calcineurin inhibitor, 15;
41) cyclosporine or
tacrolimus, 5
Qasim et 2007 | Original Prospective Single-centre, 2/2002— 40 33(18-69) |43 IBD (CD | 5-ASA, 36; steroids, 34 Fair
al.[66] article cohort Ireland 12/2003 28, UC 10,
IC2)
Saleem et 2013 | Conference | Retrospective | Single-centre, Not reported 12 37 mean 42 IBD (CD | Not reported nla
al.[67] abstract cohort UK (19-62) 6, UC 6)
Teml et al. | Almer et 2007 | Conference | Prospective Single-centre, Not reported 23 41 (19-65) |57 IBD (CD) | Not reported Fair
2007 al.[68] abstract cohort Sweden
Almer et 2009 | Original Prospective Single-centre, 12/2000- 23 41 (19-65) |57 IBD (CD) | 5-ASA 8; INF, 1; steroids,
al.[69] article cohort Sweden 1/2004 15
Bernstein et 2002 | Conference | Retrospective | Single-centre Not reported 28 Not reported | 57 IBD (CD | Not reported n/a
al.[70] abstract cohort 22,UC6)
Bokemeyer et | 2003 | Original Prospective Single-centre, Not reported 11 Not reported | Not IBD INF, tacrolimus Fair
al.[71] article cohort Germany reported
Bonaz et 2002 | Conference | Prospective Not reported Not reported 28 32 14 IBD (CD) | Not reported Fair
al.[72] abstract cohort
Bonaz et al. 2003 | Original Prospective Multi-centre, 12/2000— 49 32(19-55) |27 IBD (CD) | Budesonide, 5; INF, 11;
[73] article cohort France/ 2/2002 prednisone 21
Belgium
Herrlinger et 2002 | Conference | Prospective Germany Not reported 35 Not reported | Not IBD (CD) | Not reported Fair
al.[15] abstract cohort reported
Herrlinger et 2003 | Original Prospective Germany Not reported 16 35(22-58) |31 IBD (CD) | Prednisone, 6
al.[74] article cohort
Herrlinger et 2003 | Conference | Prospective Germany Not reported 16 Not reported | Not IBD (CD) | Not reported
al.[75] abstract cohort reported
Herrlinger et 2003 | Original Prospective Multi-centre, Not reported 37 36 (22-61) |38 IBD (CD) | 5-ASA, steroids, 27
al.[76] article cohort Germany
Herrlinger et 2004 | Original Prospective Germany Not reported 26 35(22-57) |0 IBD (CD) | 5-ASA, steroids
al.[77] article cohort




Klugman et 2005 | Original Retrospective | Not reported 2001 23 Not reported | Not IBD (CD | Not reported Fair
al.[78] article cohort reported 19, UC 4)
Seiderer et 2004 | Conference | Prospective Multi-centre Not reported 22 18-58 Not IBD (CD | Not reported Fair
al.[79] abstract cohort reported 15, UC7)
Seiderer et 2005 | Original Prospective Multi-centre, Not reported 45 37 (20-73) |44 IBD (CD | Steroids, 15
al.[80] article cohort Germany, Czech 32,UC 11,
Republic, IC 2)
Austria
Teml etal.[81] | 2003 | Conference | Prospective Not reported Not reported 20 Not reported | Not IBD (UC | Steroids Poor
abstract cohort reported 14, 1C 6)
Teml et al.[82] | 2005 | Original Prospective Multi-centre, 8/2001-3/2002 | 20 45 (19-73) |35 IBD (UC | 5-ASA, 6; cyclosporine,
article cohort Germany, 14,1C 6) | 2; INF, 2; steroids, 15
Austria
Teml et al.[83] | 2005 | Conference | Retrospective | Not reported Not reported 69 Not reported | Not IBD (CD | Steroids, 49
abstract cohort reported 50, UC 14,
IC5)
Teml et al.[19] | 2007 | Original Prospective Multi-centre, 11/2001- 296 37(16-82) |40 IBD (CD | 5-ASA, 95; INF, 65;
article cohort Germany, 12/2004 239, UC steroids, 171
Austria, 48,1C9)
Netherlands,
Sweden, Czech
Republic,
France, Australia
Zech et al.[84] | 2007 | Original Prospective Multi-centre, Not reported 31 40 mean 39 IBD (CD | Not reported Fair
article cohort Germany, (20-73) 19, UC 10,
Austria IC 2)
Harrer et 2003 | Conference | Prospective Not reported Not reported 45 Not reported | Not IBD (CD) | Not reported See Teml
al.[85] abstract cohort reported et al.
Thomson et 2004 | Original Prospective Multi-centre, 5/1997-5/2001 | 30 5 (1-16) 57 ALL MTX, VCR Fair
al.[14] article cohort USA
UKMRC |Pieletal.[86] |2004 | Lettertothe | Retrospective | Single center, 2002 59 Not reported | 57 ALL Not reported See S4
ALL97 & editor cohort UK Appendix
97/99 Ramanujachar | 2007 | Original Retrospective | Multi-centre, UK | 1997-2002 128 16 (15-17) |62 ALL MTX, steroid
et al.[87] article cohort (randomised:
prednisoone/dexamethaso
ne), VCR
Ravikumara et | 2005 | Conference | Retrospective | Multi-centre, UK | 10/1997— 9 11 (5-15) 78 ALL Not reported
al.[88] abstract cohort 3/2004
Ravikumara et | 2006 | Original Retrospective | Multi-centre, UK | 12/2001- 75 11 (6-15) 70 ALL Not reported
al.[89] article cohort 2/2005
Roy Moulik et | 2015 | Conference | Retrospective | Single-centre, Not reported 59 Not reported | 73 ALL Not reported
al.[90] abstract cohort UK
Roy Moulik et | 2017 | Original Retrospective | Single-centre, Not reported 59 7(2-14) 73 ALL Not reported
al.[13] article cohort UK
Van De Boer et 2005 | Original Retrospective | Single-centre, 8/2002— 25 Female, 40 |44 IBD (CD | None Fair
Asseldonk | al.[91] article cohort Netherlands 11/2004 mean (SD 12, UC5)
etal. 2016 12); male, 42
mean (SD
13)
De Boer et 2005 | Original Retrospective | Multi-centre, 6/2001-7/2003 | 95 43 (mean, 39 IBD (CD | None
al.[92] article cohort Netherlands 20-74) 53, UC
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42)

De Boer et 2005 | Conference | Retrospective | Not reported Not reported 95 Not reported | Not IBD Not reported
al.[93] abstract cohort reported
De Boer et 2007 | Original Prospective Netherlands Not reported 7 42 (20-54) 14 IBD (CD) | None
al.[94]* article cohort
De Boer et 2007 | Conference | Prospective Netherlands Not reported 30 Not reported | 57 IBD (CD | Not reported
al.[95] abstract cohort 17, UC
13)
De Boer et 2008 | Original Prospective Multi-centre, 2001-2002 29 44 (22-68) |61 IBD (CD | INF, 6; mesalazine, 16;
al.[96] article cohort Netherlands 17, UC prednisone, 11
11)
De Jong et 2002 | Conference | Prospective Netherlands Not reported 31 Not reported | Not IBD Not reported Fair
al.[97] abstract cohort reported
Derijks et 2002 | Conference | Prospective Netherlands Not reported 9 41 mean 33 IBD (CD | Not reported
al.[98] abstract cohort (24-59) 5, UC 4)
Derijks et 2003 | Original Prospective Multi-centre, Not reported 32 37 mean 22 IBD (CD | None
al.[99] article cohort Netherlands (19-64) 22,UC
10)
Derijks et 2006 | Original Prospective Multi-centre, 5/2001- 28 38 mean 21 IBD (CD | 5-ASA, 23; steroids
al.[100]* article cohort Netherlands 11/2003 (19-70) 16, UC
12)
Gilissen et 2007 | Original Prospective Single-centre, Not reported 13 41 (28-53) |23 IBD (CD | Not reported
al.J101] article cohort Netherlands 8, UC5)
Jharap et 2007 | Conference | Retrospective | Multi-centre, Not reported 73 45 (22-72) | 47 IBD (68) | Not reported nla
al.[102] abstract cohort Netherlands
Van Asseldonk | 2009 | Conference | Retrospective | Multi-centre, Not reported 122 Not reported | Not IBD (CD | Not reported Fair
et al.[103] abstract cohort Netherlands reported 65, UC
57)
Van Asseldonk | 2009 | Conference | Retrospective | Multi-centre, Not reported 113 38 (16-62) |37 IBD (CD | Not reported
et al.[104] abstract cohort Netherlands 62, UC
51)
Van Asseldonk | 2010 | Original Cross-over Netherlands Not reported 18 45 mean (SD | 17 IBD (CD | Not reported
etal.[9]* article study 11) 6, UC 12)
Van Asseldonk | 2010 | Conference | Prospective Multi-centre, Not reported 99 44 mean (SD | 36 IBD (CD | Not reported
et al.[105] abstract cohort Netherlands 12) 61, UC
38)
Van Asseldonk | 2010 | Conference | Retrospective | Not reported Not reported 11 50 mean (SD | 27 IBD (CD | Not reported
et al.[106] abstract cohort 13) 5, UC 6)
Van Asseldonk | 2011 | Original Retrospective | Multi-centre, 2001-2007 46 38(19-71) |50 IBD (UC) | 5-ASA, 36; CYC, 7; INF,
et al.[107] article cohort Netherlands 7; steroids, 38; tacrolimus,
1
Van Asseldonk | 2012 | Original Retrospective | Single-centre, 1/2006-7/2010 | 19 Mean 44 26 IBD (CD | 5-ASA, 8; adalimumab, 1;
et al.[108] article cohort Netherlands (SD11) 7,UC 12) | steroids, 7
Van Asseldonk | 2014 | Conference | Retrospective | Multi-centre, Not reported 23 Not reported | 39 IBD Not reported
et al.[109] abstract cohort Netherlands
Van Asseldonk | 2016 | Original Retrospective | Multi-centre, 2002-2014 111 44 (SD 13) |38 IBD (CD | Adalimumab, 2; CYC, 1;
et al.[21] article cohort Netherlands 69, UC INF, 18; steroids, 40;
42) tacrolimus: 4
Ward et al. | Ansari et 2008 | Original Retrospective | Single-centre, 2001-2006 30 34 (12-57) |40 IBD (CD) | Steroids Fair
2017 al.[110] article cohort UK
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Elliott et 2007 | Conference | Retrospective | Not reported 2001-2006 29 Not reported | Not IBD (CD) | Steroids
al.[111] abstract cohort reported
Patel et 2013 | Conference | Retrospective | Single-centre, 2008-2012 37 43 mean 41 IBD (CD | Adalimumab, 1
al.[112] abstract cohort UK 29, UC 6,
IC1)

Soon et 2004 | Conference | Prospective Single-centre, Not reported 25 Not reported | Not IBD (CD) | INF, steroids
al.[113] abstract cohort UK reported
Ward et 2013 | Conference | Retrospective | Single-centre, 1/2001-1/2013 | 55 Not reported | 45 IBD (CD | Not reported
al.[114] abstract cohort UK 46)
Ward et al.[22] | 2017 | Original Retrospective | Single-centre, 2001-2013 54 35 (IQrR 27- |35 IBD (CD | Anti-TNF, 18

article cohort UK 49) 47,UCT7)

5-ASA; b5-amino salicylic acid; AZA, azathioprine; ALL, acute lymphoblastic leukaemia; CD, Crohn’s disease; CIVI, continuous
intravenous infusion; IBD, inflammatory bowel disease; INF, infliximab; IC, indeterminate colitis; MTX, methotrexate; n/a, not applicable;
UC, ulcerative colitis; VCR, vincristine; TNF, tumour necrosis factor.

* Studies only concerning pharmacokinetics

1 Abnormal liver chemistry and/or evidence of haematologic toxicity attributable to 6 TG therapy.[17]
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Table C. Study characteristics of included case reports

Study Report Year Setting Number Age, years Gender, % | Disease Concomitant therapy Risk of bias
of median (range) male
patients
Bisschop et al.[115] 2001 Single center, France 1 10 0 ALL Not reported n/a
CCG-1952 Broxson et al.[116] 2001 Single center, USA 12 15-7.25 Not reported |ALL MTX, prednisone, VCR See S4 Appendix
Broxson et al.[25] 2005 Single center, USA 12 6 (3-10) 67 ALL MTX, prednisone, VCR
Chojnacki et al.[117] 2012 Poland 1 14 0 IBD 5-ASA, prednisone nfa
De Boer et al.[118] 2005 Single center, 8 Adult 50 IBD Not reported Fair
Netherlands
UK MRC De Bruyne et al.[23] 2006 Single center, UK 6 6.6 (3.25-11.5) |0.8 ALL Steroid, VCR, MTX See S4 Appendix
ALL 97/%9 Rawat et al.[24] 2011 Multicenter, UK 10 17 (13-22) 0.7 ALL Steroid, VCR, MTX
Fritz et al.[119] 2008 Single center, Austria 1 56 0 IBD Prednisone 12.5 mg/day Fair
Kane et al.[120] 2004 Single center, USA 1 40 100 IBD None Fair
Mao et al.[121] 2013 China 2 6-7 50 ALL VTLD, CAT, HDMTX nla
Marasco et al.[122] 2016 Single center, Italy 1 50 100 IBD Not reported Fair
Mares et al.[123] 2009 Single center, 1 34 100 IBD Infliximab Poor
Netherlands
Wong et al.[124] 2009 Single center 1 33 100 IBD Infliximab 5 mg/kg every 8 weeks
Merino et al.[125] 2000 Single center, Spain 1 4 100 ALL MTX (weekly), silybum marianum (herbal  |Fair
remedy)
Nielsen et al.[126] 2015 Single center, Denmark |1 8 0 ALL MTX, 6MP, VCR, dexamethasone, Fair
cytarabine, prednisone
Radys et al.[127] 2006 Poland 1 14 0 IBD None n/a
Rulyak et al.[128] 2003 Single center, USA 1 27 0 IBD Prednisone 40 mg/d Poor
Salerno et al.[129] 2014 Single center, Italy 1 44 100 IBD None Fair
Dubinsky et al. [Shastri et al.[130] 2002 Single center, USA 3 Not reported Not reported |IBD Not reported See Table B
2 -
003 Shastri et al.[131] 2004 USA 3 36 (33-39) 100 IBD 5-ASA n=1
Van den Berg et |De Boer et al.[132] 2005 Netherlands 2 23-24 0 IBD Case 1: none, case 2: prednisone 40 mg/d Fair
al. 2016 Van den Berg et al.[133] |2016 Multicentre, Netherlands |13 20 (IQR 17-22) |0 IBD Anti-TNF-a n=2, 5-ASA n=2, steroid n=4
Ivastinovic et al. |Wenzl et al.[134] 2004 Single center, Austria 1 36 0 IBD Not reported See Table B

2004[61]

5-ASA, 5-aminosalicylic acid; 6-MP, 6-mercaptopurine; ALL, acute lymphoblastic leukaemia; HDMTX, high-dose methotrexate; IBD,

inflammatory bowel disease; MTX, methotrexate; VCR, vincristine.
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Table D. Results of randomised controlled trials

Trial Report Year Duration of 6TG Dose of 6 TG Ery-TGN Incidence of Follow-up Biopsy, n (% | Other diagnostic Truncation of 6TG
(months), median (mg/m?/d), pmol/8*10~8 RBC hepatotoxicity (years), of 6TG methods, n (% of | due to hepatotoxicity,
(range) median (range) . ' 6TG group in median group) 6TG group) n (% of 6TG group)
median (range)
MT, n (%) (range)
ALL-REZ Einsiedel et 2005 Group A+B, 24; 50 Not reported Not reported 15 Not reported Not reported Not reported
BFM 87 al.[1] group C, 12
CCG-1952 Matloub et 2006 Girls 26, boys 38 50-60 Not reported Not reported 6.0 Not reported Not reported Not reported
al.[26]
Stork et 1998 50-60 Not reported (6) Not reported 5 Doppler US, 20 Not reported
al.[27]
Stork et 2002 50-60 Not reported 200 (20) Not reported Not reported Not reported 200 (20)
al.[28]
Stork et al.[5] | 2002 22 (mean) 50-60 Patients with 44 (4) Not reported 12 (1) Doppler US, Not reported
splenomegaly (n=6), MRI/MRA and/or
326 (mean, range upper Gl
144-464); other endoscopy, 13 (1)
patients on TG
(n=20), 306 (mean,
range 104-1021);
patients on MP
(n=20), 53 (mean,
range 27-113)
Stork et al.[2] | 2010 Girls 24, boys 36 50-60 Not reported 257 (25) 7.0 8 (1) Doppler US, 168 257 (25)
from first IM 17
(6{0) Erb et 1998 18 50-100 2538 (511-5384) Not reported 2.3 Not reported Not reported Not reported
ALL-92 al.[29]*
Harms et 2000 Not reported Not reported Not reported Not reported 4.9 (2.1-7.6) Not reported Not reported Not reported
al.[30]
Harms et 2003 24 36, mean Not reported 0 6.6 Not reported Not reported Not reported
al.[3]
UK MRC Lancaster et 1998 12 (7-19) 4, mean (2-9) 2168 (790-7090) 0 Not reported Not reported Not reported Not reported
ALL 97/ al.[31]
Pilot Stoneham et 2003 >12 34-35 SOS, 1592 (1240- 12 (19) Not reported 1(2) Doppler US, 10 10 (16)
al.[6] 1965); no SOS, (16)
1647 (1231-1979)
UK MRC Hann et 2000 23 40 Not reported Not reported 4.0 (0.4-8.0) Not reported Not reported Not reported
ALL97 & al.[32]
UKALL XI
UK MRC Cartwright et | 2008 Girls 24, boys 36 40 1734 (759-4002) Not reported 6.1(3.5-9.7) Not reported Not reported Not reported
ALL 97 & al.[33] from first IM
97/99 Cartwrightet | 2011 40 Not reported Not reported Not reported Not reported Not reported Not reported
al.[34]*
Lancaster et 2002 43 (36-58) 1472 (1045-2459) Not reported Not reported Not reported Not reported Not reported
al.[35]*
Lennard et 2001 40 1372 (659-2459) Not reported Not reported Not reported Not reported Not reported
al.[36]
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Lennard et 2003
al.[37]

Lennard et 2005
al.[38]

Lennard et 2006
al.[39]

Lennard et 2008
al.[40]

Lennard et 2008
al.[41]

Lennard et 2013
al.[42]*

Lennard et 2015
al.[43]*

Mitchell et 2002
al.[44]

Mitchell et 2009
al.[45]

Mitchell et 2010
al.[46]

Vora et 2002
al.[47]

Voraetal.[4] | 2006

40 (34-60) 1952 (1162-5414) 65 (9) 2.8 Not reported Not reported Not reported
40 Not reported 82 (11) Not reported Not reported Not reported Not reported
40 SOS, 2034 (682— 83 (11) 4.6 Not reported Not reported 83 (11)

4072); control on

TG, 1916 (718-

3786)
40 (10-78) 1940 (36-6874) Not reported Not reported Not reported Not reported Not reported
40 (10-78) 1940 (36-6874) Not reported Not reported Not reported Not reported Not reported
40 (10-78) 1940 (36-6874) Not reported Not reported Not reported Not reported Not reported
40 (14-78) WT TPMT, 1904 Not reported Not reported Not reported Not reported Not reported

(36-4336);

heterozygenous

TPMT, 2468 (174

6730)
Not reported Not reported Not reported 2.3 Not reported Not reported Not reported
40 Not reported Not reported 8.0 (5.0-11.0) | Not reported Not reported Not reported
40 Not reported 85 (11) 6.0-11.0 Not reported Not reported Not reported
40 (34-60) 40 mg/m?, 1860 40 (6) 2.3 Not reported Not reported Not reported

(n=225); 50 mg/m?,

2204 (n=72)
40 Not reported 68 (9) 6.0 10 (1) Upper Gl 68 (9)

endoscopy, 12 (2)

6TG, 6-thioguanine; GI, gastro intestinal; IM, interim maintenance; MRA, magnetic resonance angiography; MRI, magnetic resonance

imaging; MT, maintenance; PY, patient year; US, ultrasound.

Doses in mg/m? were calculated with the assumption that an adult is 1.73 m?

* Studies only concerning pharmacokinetics or TPMT activity
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Table E. Results of observational studies

. Other . .
. Duration of | Dose of 6TG gggg#ﬂ?’é Er?c)l-I/gTO’\S Incidence 'of Follc_)w-up, Biopsy, n (% of diagnostic (I)Dfog?r(? gﬂzt'tgn g.::lén;igig of
tudy Report Year 6TG (months), | (mg/m2/day), . . hepatotoxici | median methods than L .
median (range) | median (range) (9), median | RBC, median ty, N (%) (range) total) biopsy + N (% hepatotoxicity, | hepatotoxicity,
(range) (range) ' of total) n (% of total) | n (% of total)
CCG-1942 | Jacobs et al.[48] 2005 Not reported 60-480 (oral, 60; | Not reported | 570 (72-2682) | 6 (10) 9 years Not reported Not reported Not reported 6 (10)
CIVI,; 480 over 24
hours every 8
weeks of first year
of MT)
Jacobs et al.[11] 2007 17 (12-26) 60-480 (oral, 60; | Not reported | 2 weeks after 30(52) 9 (2-9) years | Not reported Us, 6 (10) Not reported 6 (10)
CIVI; 480 over 24 MT cycle 1,
hours every 8 432 (72-1920);
weeks of first year 2 weeks after
of MT) MT cycle 2,
492 (132—
2682); end of
CIVI, 3906
(1980-7644)
CCG-1952 | Loweetal.[49]* | 2001 36 60-480 (oral, 60; | Not reported | 7 days after Not reported | Not reported | Not reported Not reported Not reported Not reported
CIVI; 480 over 24 CIVI, 1344 (SD
hours every 8 600); after daily
weeks of first year oral 6TG, 643
of MT) (SD 492)
Wray et al.[12] 2014 Not reported 50-60 Not reported | Not reported 79 (23) Not reported | Not reported Not reported Not reported Not reported
Cheung et al.[50] | 2003 4 (1-5) 23 Not reported | Not reported 0 16 (3-21) Not reported Not reported Not reported Not reported
weeks
Deibert et al. | Deibert et al.[8]* | 2003 Three single 29 mean (SD 0.6) | Not reported | Not reported Not reported | Not reported | Not reported Not reported Not reported Not reported
2003 doses of 6TG
with wash-out
periods of at
least 7 days
Deibert et al.[51]* | 2003 Three single 23 Not reported | Not reported Not reported | Not reported | Not reported Not reported Not reported Not reported
doses of 6TG
Dubinsky et | Dubinsky et 2000 4 23 Not reported | Week 2, 743; 0 16 weeks Not reported Not reported Not reported Not reported
al. 2003 al.[52] week 4, 1045;
week 16, 781
Dubinsky et 2001 Not reported 12 (6-23) Not reported | Not reported 0 2 weeks Not reported Not reported 0 Not reported
al.[53]
Dubinsky et 2001 4 23 (12-58) Not reported | 1388 (275— 0 16 weeks Not reported Not reported 0 0
al.[54] 2073)
Dubinsky et al. 2003 9 (1-24) 12 (6-23) Not reported | 1200 (680— 0 Not reported | Not reported Not reported 0 0
[17] 2964)
Dubinsky et al. 2003 Group 1, 12 (1- | Not reported Group 1,16 | Group1,1230 |27 (24) Not reported | 26 (23) (17 Not reported Not reported Not reported
[55] 26); group 2, 9 (1-34); (502-2310); fromgroup 1, 9
(1-28) group 2,12 | group 2, 1280 from group 2)
(1-36) mg (510-2881)
Dubinsky et 2003 Not reported Not reported Not reported | Not reported 27 (24) Not reported | 17 (15) Not reported Not reported Not reported
al.[56]
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Geller et al.[57] 2003 12-36 Not reported Not reported | Not reported 16 (13) Not reported | 32 (26) EM, 11 (9) Not reported Not reported
Geller et al.[58] 2004 12-36 Not reported Not reported | Not reported Not reported | Not reported | 38 (34) EM, 23 (21) Not reported Not reported
Poordad et al.[16] | 2002 NRH, 15 (5~ Not reported NRH, 24 (3— | NRH, 1323 14 (11) Not reported | 20 (16) Not reported Not reported n/a
24); No NRH, 34); No (786-2150); No
11 (2-17) NRH, 23 (4- | NRH, 1344
32) (736-2017)
Ferlitsch et | Ferlitsch et al.[59] | 2005 38 (12-41) At time of HVPG, | Not reported | Not reported 5(23) Not reported | 22 (92) HVPG, 24 (100) | Not reported 5(23)
al. 2007 6 (3-23); max, 23
(12-46)
Ferlitsch et al.[18] | 2007 38 (12-45) At time of HVPG, | 27 (7-56) Not reported 6 (23) 1 year 24 (92) HVPG, 26 (100) | Not reported 6 (23)
6 (3-23); max, 23
(12-46)
Hasyagar et al.[60] | 2007 21 mean (2-72) | Not reported Not reported | Not reported 2(8) Not reported | 2 (8) Not reported Not reported 1(4)
Ivastinovic et 2004 12 (6-27) 23 Not reported | 774 (244-1404) | 1 (8) 12 (6-27) 1(8) Not reported Not reported 1(8)
al.[61] months
Jharap etal. | Jharap etal.[62]* | 2008 Two doses with | 0.3 mg/kg Not reported | Oral, 285 (30— | Not reported | Not reported | Not reported Not reported Not reported Not reported
2011 7 day interval, 563); 1V, 902
one oral and (538-2275)
one 30 minute (peak
1V infusion concentration)
Jharap et al.[10]* | 2011 Two doses with | 12 (10-14) Not reported | Oral, 141 (30— | Not reported | Not reported | Not reported Not reported Not reported Not reported
7 day interval, 563); 1V, 902
one oral and (538-2006);
one 30 minute steady state
IV infusion; 4 after 4 weeks,
weeks in 8 1,215 (300-
patients 6070)
Kornbluth et 2002 Not reported 14 mean (6-34) Not reported | 689 mean (353- | Not reported | Not reported | Not reported Not reported Not reported Not reported
al.[63] 820)
Lancaster et 2001 Two 4 week 40 Not reported | 6 h (fasting), Not reported | Not reported | Not reported Not reported Not reported Not reported
al.[7]* periods 295 (130-477);
6 h (food), 210
(103-544);
steady state
(fasting), 1742
(875-3026);
steady state
(food), 1600
(972-2894)
Omer et al.[64] 2015 14 (1-40) Not reported Not reported | Not reported 0 Not reported | Not reported MRI Not reported 0
Pavlidis et Pavlidis et al.[65] | 2014 8 (0-45) Not reported Not reported | Not reported 2(3) Not reported | 9 (15) MRI, 2; US, 21 [1(2) 1(2)
al. 2014 Pavlidis et al.[20] | 2014 8 (0-45) 0.6 mg/kg/d (0.3— | Not reported | 811 (340-2678) | 2 (3) 10 (0-45) 11 (18) MRI, 2 (3); US, [1(2) 1(2)
1.0) 21 (34)
Qasim et al.[66] 2007 8 (0-20) 23 Not reported | Not reported 8 (20) 34 (2-90) Not reported us, 8 (20) n/a 8 (20)
weeks
Saleem et al.[67] | 2013 8 (1-12) 12 Not reported | Not reported 0 6 months Not reported Not reported None None
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Teml et al.
2007

Almer et al.[68] 2007 9 (1-48) 23 (12-35) Not reported | Patients with 2(9) Not reported | Not reported Not reported Not reported 2(9)
AE (n=16), 652
(99-2488);
patients without
AE (n=7), 551
(392-1574)
Almer et al.[69] 2009 9 (1-48) 23 (12-35) Not reported | Patients with 2(9) Not reported | 2 (9) CT,3(13); MR, | 0 2(9)
AE (n=16), 652 6 (26); US, 12
(99-2488); (52)
patients without
AE (n=7), 551
(392-1574)
Bernstein et 2002 4 mean (1-9) 12 Not reported | 546 (113-3114) | Not reported | Not reported | Not reported Not reported Not reported Not reported
al.[70]
Bokemeyer et 2003 Not reported 23 Not reported | Not reported Not reported | Not reported | Not reported Not reported Not reported 0
al.[71]
Bonaz et al.[72] 2002 3 mean (0-5) 12 Not reported | 750 mean (379- | 1 (4) 3 mean (0— | Not reported Not reported Not reported 1(4)
1240) 5)
Bonaz et al. [73] 2003 7 (1-20) 12 (12-23) Not reported | 648 (154-1316) | 2 (4) 7 (1-20) Not reported Not reported Not reported 2(4)
months
Herrlinger et 2002 4 23 (23-46) Not reported | Responders, Not reported | 16 weeks Not reported Not reported Not reported Not reported
al.[15] 928 (SD 296);
non-responders,
1005 (SD 428)
Herrlinger et 2003 12 23 (12-46) Not reported | 1 month, 1265 | 1 (6) 1 year 0 Doppler US, 1 | Not reported 1(6)
al.[74] (394-1853); 6 (6)
months, 1329
(865-2160); 12
months, 1067
(470-1631)
Herrlinger et 2003 12 12-23 Not reported | Not reported 1(6) 1 year Not reported Not reported Not reported 1(6)
al.[75]
Herrlinger et 2003 5 23 (23-46) Not reported | Not reported 2(5) 24 weeks Not reported Not reported 0 0
al.[76]
Herrlinger et 2004 5 23 (23-46) Not reported | 4 weeks, 1241 |0 24 weeks Not reported Not reported Not reported 0
al.[77] (313-1853); 12
weeks, 956
(430-2668)
Klugman et al.[78] | 2005 23 mean (1-36) | 12-23 16 mean (1- | 40 mg/d, 800- |5 (22) Not reported | 5 (22) MRI, 13 (57); Not reported 2(9)
37) 1200; 20 mg/d, US control
337 mean (88- every three
602) months
Seiderer et al.[79] | 2004 >6 6-23 Not reported | Not reported 5(23) Not reported | 22 (100) MRI, 22 (100) | Not reported Not reported
Seiderer et al.[80] | 2005 16 (2-26) 23-46 16 (3-52) Not reported 16 (36) Not reported | 45 (100) MR, 31 (69) Not reported Not reported
Teml et al.[81] 2003 6 12-23 Not reported | Not reported 4 (20) 26 weeks Not reported Not reported Not reported Not reported
Teml et al.[82] 2005 6 23 (12-46) Not reported | 816 (279-2300) | 5 (31) Not reported | 1 (6) Not reported Not reported 1(6)
Teml et al.[83] 2005 24 23 (12-46) Not reported | Not reported Not reported | Not reported | Not reported Not reported Not reported Not reported
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Teml et al.[19] 2007 12 (0-46) 12 (12-23) after Not reported | Not reported 43 (15) 370 PY 60 (20) CT, 16 (5); 12 (4) 10 (3)
93 weeks, starting MRI, 53 (18);
dose 23 US, 149 (50)
Zech et al.[84] 2007 16 (5-26) Not reported 18 mean (7— | Not reported 13 (42) Not reported | 31 (100) MRI, 31 (100) | Not reported Not reported
52)
Harrer et al.[85] 2003 6 23 (12-23) Not reported | Not reported Not reported | Not reported | Not reported Not reported Not reported Not reported
Thomson et al.[14] | 2004 3 50 Not reported | Not reported 0 4 years Not reported Not reported Not reported Not reported
UK MRC Piel et al.[86] 2004 Not reported Not reported Not reported | Not reported 7(12) 31(18-54) [4(7) Us, 4 (7) None 6 (10)
ALL97 & months
97/99 Ravikumara et 2005 Not reported Not reported Not reported | Not reported 9 (100) 26 (7-37) 8(89) Upper Gl Not reported Not reported
al.[88] months endoscopy, 9
(100); US, 9
(100)
Ravikumara et 2006 Boys, 27-31; 40 Not reported | Not reported 10 (13) 30 (5-46) 9 (90) Upper Gl Not reported Not reported
al.[89] girls, 16-20 months endoscopy, 10
(100); US, 10
(100)
Roy Moulik et 2015 Not reported Not reported Not reported | Not reported 11 (19) 132 (72— 4 (36) Upper Gl Not reported Not reported
al.[90] 168) months endoscopy, 5
(45); US, 8 (73)
Roy Moulik et 2017 28 weeks (2- Not reported Not reported | Not reported 11 (19) 107 PY 4 (36) Upper Gl Not reported 6 (10)
al.[13] 150) endoscopy, 6
(55); US, 8 (73)
Ramanujachar et | 2007 24-36 Not reported Not reported | Not reported Not reported | Not reported | Not reported Not reported nla nla
al.[87]
Van De Boer et al.[91] | 2005 5.2 mean (SD 12 (6-23) Not reported | 621 mean (34— | Not reported | Not reported | Not reported Not reported Not reported Not reported
Asseldonk et 3.7) 1653)
al. 2016 De Boer et al.[92] | 2005 >12 14 (12-23) Not reported | Patients with 11 (12) 1 year Not reported US 51 (54) Not reported 4 (4)
AE, 725 mean
(229-1563);
patients without
AE, 540 mean
(0-1404)
De Boer et al.[93] | 2005 Not reported 14 Not reported | 540 (mean) 10 (11) Not reported |1 (1) US 51 (54) Not reported 3(3)
De Boer et 2007 >1 12 Not reported | 563 (158-858) | Not reported | Not reported | Not reported Not reported Not reported Not reported
al.[94]*
De Boer et al.[95] | 2007 39 mean (30— 12 23 (mean 580 mean (106- | 1 (3) >30 months | 30 (100) Us, 30 (100) Not reported Not reported
53) 12-44) 1199)
De Boer et al.[96] | 2008 38 mean (30— 12 (3-23) 22 (SD 6) 564 (mean, SD |0 38 months 28 (100) Not reported 0 Not reported
53) 278) (30-53
months)
from
initition of
6TG to liver
biopsy
De Jong et al.[97] | 2002 0-3 12 (12-23) Not reported | 20 mg/day, 790 | 1 (3) 12 weeks Not reported Not reported Not reported 1(3)
(SD 374); 40
mg/day, 1393
(SD 752)
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Derijks et al.[98] | 2002 1 12 (12-23) Not reported | 986 (270-1666) | Not reported | 4 weeks Not reported Not reported Not reported Not reported
Derijks etal.[99] | 2003 2 15 mean (6-23) Not reported | 20 mg/d, 937 0 8 weeks Not reported Not reported Not reported Not reported
mean (SD 325);
40 mg/d, 1621
mean (SD 828)
Derijks et 2006 2 12 Not reported | 848 mean (284— | 0 4-8 weeks Not reported Not reported Not reported Not reported
al.[100]* 1888)
Gilissen et al.[101] | 2007 36 mean (27— 12 (4-12) Not reported | 802 (106-1092) | O Not reported | 13 (100) MR, 11 (85) Not reported Not reported
45)
Jharap et al.[102] | 2007 34 (4-57) 12 (10-14) Not reported | Not reported Not reported | Not reported | 73 (100) Not reported Not reported Not reported
Van Asseldonk et | 2009 40 0.3 mg/kg/d Not reported | Not reported Not reported | Not reported | Not reported us Not reported Not reported
al.[103]
Van Asseldonk et | 2009 26 (1-72) 0.3 mg/kg/d Not reported | Not reported 1(5) 245 PY 42 (37) Not reported Not reported 1(1)
al.[104]
Van Asseldonk et | 2010 Two doses 0.3 mg/kg Not reported | Not reported Not reported | Not reported | Not reported Not reported Not reported Not reported
al.[9]* oral/lV 7 days
apart
Van Asseldonk et | 2010 25 (6-65) 0.28 (SD 0.07) Not reported | Not reported 4(4) Not reported | 99 (100) Not reported Not reported Not reported
al.[105] mag/kg
Van Asseldonk et | 2010 3(1-18) 12 (6-14) Not reported | 1070 (390— 2 (18) 3(1-18) Not reported Not reported Not reported Not reported
al.[106] 2100)
Van Asseldonk et | 2011 22 (0-73) 12 (10-14) Not reported | 278 (68-492) 2(4) 22 (0-73) 12 (26) Us, 21 (46) Not reported 2(4)
al.[107]
Van Asseldonk et | 2012 5(1-21) 12 (SD 2) Not reported | 427 (126-800) |4 (21) 5(1-21) 2 (11) Not reported 0 0
al.[108] months
Van Asseldonk et | 2014 26 (14-54) 12 (4-14) Not reported | Not reported 0 26 (14-54) | 23(100) us Not reported Not reported
al.[109]
Van Asseldonk et | 2016 20 (7-64) 12 (SD 3) 13 (4-39) 464 (65-1199) |7 (6) Not reported | 111 (100) CT, 2 (18); US, | Not reported Not reported
al.[21] 76 (68)
Ward etal. | Ansari etal.[110] | 2008 22 (0-62) 23 (12-35) 23 807 (105-2545) | 2 (7) 44 (3-62) 11 (37) MRI, 14 (47) Not reported 2(7)
2017 months
Elliott et al.[111] | 2007 22 (0-60) 23 (12-34) Not reported | Not reported 3(10) 44 months 11 (38) MRI and US, 20 | Not reported 3(10)
(69)
Patel et al.[112] 2013 11 (IQR 3-30) |12-23 Not reported | 1177 mean (70— | 1 (3) Not reported | 9 (24) MR, 9 (24) None 1(3)
3182)
Soon et al.[113] 2004 6 12-23 Not reported | Not reported 1(4) Not reported | Not reported Not reported Not reported 1(4)
Ward et al.[114] 2013 14 (0-124) 23 (12-35) 10 (0-210) | 848 (149-2789) | 1 (2) 169 PY Not reported Not reported Not reported Not reported
Ward et al.[22] 2017 16 (IQR 5-37) |16 mean (12-23) |13 (IQR4— | 740 (IQR 445 |3 (6) 126 PY 11 (20) MRI, 24 (44) Not reported 2(4)
26) 1078)
6TG, 6-thioguanine; AE, adverse event; CIVI, continuous intravenous infusion; CSPH, clinical significant portal hypertension; CT,

computed tomography; EM, electron microscopy; Gl, gastro intestinal; HVPG, hepatic venous pressure gradient; IV, intra-venous; MRI,

magnetic resonance imaging; MT, maintenance; PH, portal hypertension; PY, patient years; US, abdominal ultrasound.

20




Doses in mg/m? were calculated with the assumption that an adult is 1.73 m?
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Table F. Results of case reports

Study Report Year | Duration of | Dose of 6TG Incidence of | Follow-up, median |Biopsy, n (% of Other diagnostic Truncation of
6TG (mg/m?/day), | hepatotoxicity, (range) total) methods, n (% of total) 6TG due to
(months), |median (range) n (%) hepatotoxicity, n
median (% of total)
(range)
Bisschop et 2001 [Not reported |n/a 0 Not reported Not reported Not reported 0
al.[115]
CCG-1952 Broxson et 2001 [Not reported (34 (25-77) 12 (100) Not reported 3(25) MR, 9 (75); US, 7 (58) Not reported
al.[116]
Broxson et al.[25] {2005 (20 (13-36) |34 (25-77) 12 (100) 7-44 months 3(25) MRI, 10 (83); Upper Gl 7 (50)
endoscopy, 4 (33); US, 5
(42)
Chojnacki et 2012 |5 35 1 (100) Not reported 0 Not reported nla
al.[117]
De Boer et 2005 |21 (16-36) 12 (9-21) 0 Not reported 8 (100) Not reported Not reported
al.[118]
UK MRC ALL |De Bruyne et 2006 |12 (6-22) 40 6 (100) 23 (4-36) months |6 (100) US, 6 (100); upper GI 6 (100)
97/99 al.[23] endoscopy, 3 (50)
Rawat et al.[24] |2011 |Not reported |n/a 10 (100) 65.7 PY Not reported Upper Gl endoscopy 10 Not reported
(100)
Fritzetal.[119] [2008 |36 23 1 (100) 56 months 1 (100) Not reported 1 (100)
Kane et al.[120] [2004 |13 23 1 (100) Not reported 1 (100) UsS, 1 (100); CT, 1 (100) |1 (100)
Mao et al.[121] |2013 |0-1 111-125* 2 (100) Not reported 0 Not reported Not reported
Marasco et 2016  [Not reported |n/a 1 (100) Not reported 0 MRI, 1 (100) Not reported
al.[122]
Mares et al. Mares et al.[123] (2009 |30 1-2 0 30 months 0 Not reported 0
2009 Wong et al.[124] [2009 |Not reported |1-2 0 Not reported Not reported Not reported 0
Merino et al.[125] |2000 |4 75 1 (100) 8 months 1 (100) Not reported 1 (100)
Nielsen et al.[126](2015 |2 3-10 0 5.9 years 0 Us, 1 (100) 0
Radys et al.[127] (2006 |1 n/a 1 (100) Not reported 0 Not reported Not reported
Rulyak et al.[128] {2003 |1 23 1 (100) 2 months 0 CT, 1 (100) 1 (100)
Salerno et al.[129]{2014 |3 14-46 1 (100) 3 months 1 (100) UsS, 1 (100); CT, 1 (100) |1 (100)
Dubinsky et al. [Shastri et al.[130] [2002 |12 n/a 3 (100) Not reported 3 (100) Not reported Not reported
2003 Shastri et al.[131] (2004 |17 (15-18) n/a 3(100) Not reported 3 (100) Not reported Not reported
Van den Berg et |De Boer et 2005 [17-18 2-12 0 17-18 months Not reported Not reported 0
al. 2016 al.[132]
Van den Berget (2016 |33 5-10 0 Not reported Not reported Not reported Not reported

al.[133]
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Ivastinovic et al.
2004[61]

Wenzl et al.[134]

2004

14

23

1 (100)

7 weeks

0

US, 1 (100)

1 (100)

CT, computed tomography; MRI, magnetic resonance imaging; PY, patient years; US, abdominal ultrasound.

Doses in mg/m? were calculated with the assumption that an adult is 1.73 m?

*Calculated using mean weight and height for a 6 and 7 year old child
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