Supplement 1 Search strategy

Ovid MEDLINE(R) 1946 to October Week 2 2014, sear ched on 22/10/2014

1 adalimumab.mp. 3597

2 ADA .tw. 7105

3 infliximab.mp. 8842

4 [FEX .tw. 326

5 ((anti-TNF* or antiTNF* or TNF*) adj2 inhibitor*).mp. 2577

6 anti* tumo?* necrosis* factor*.mp. 3007

7 Tumor Necrosis Factor-alpha/ and Antibodies, Monoclonal/ 7682

8 anti* drug* antibod* .tw. 186

9 ADAD.tw. 19

10 lor2or3ord4or5or6or7or8or9 24181
11 lisa* tracker*.mp. 1

12 (immundiagnostik* or immunodiagnostik* or immunediagnostik*).mp. 159

13 (proteomika* or promonitor*).mp. 13

14 exp Enzyme-Linked Immunosorbent Assay/ 129174
15 enzyme* link* immunoassay* .mp. 2873
16 enzyme* link* immuno* assay*.mp. 158537
17 ELISA*.mp. 113426
18 11or12or13or14or15o0r 16 or 17 205224
19 * Radi o mmunoassay/ 7091
20 (radioimmuno* or radio immuno* or radio-immuno*).mp. 101819
21 RIA tw. 17353
22 reporter* gene* assay*.mp. 3663
23 RGA .tw. 336

24 semi* fluid* phase* enzyme* immuno*.mp. 0




25 EIA tw. 8288
26 ((homogenous* or homogeneous*) adj1 mobilit* shift* assay*).mp. 4
27 HMSA .tw. 62
28 (Biomonitor* or iLite).tw. 4102
29 (Matriks* Biotek* or Shikari*).mp. 2
30 (Prometheus* or Anser IFX or Anser ADA).mp. 258
31 190r200r21 or22or 23 0r 24 or 250r 26 or 27 or 28 or 29 or 30 124775
32 ((monitor* or pharmacokinetic* or measur* or level* or concentration*) adj3 1087
(adalimumab or ADA or infliximab or IFX or Anti-TNF* or Anti-Tumour
Necrosis Factor*)).mp.
33 Inflammatory Bowel Diseases/ 14444
34 Crohn Disease/ 31596
35 crohn* .tw. 32370
36 inflammator* bowel* disease* .tw. 26840
37 IBD.tw. 11936
38 33 0r 34 or 350r 36 or 37 58401
39 (((monitor* or pharmacokinetic* or measur* or level* or concentration*) adj3 218
(adalimumab or infliximab or Anti-TNF* or AntiTNF* or Anti-Tumour Necrosis
Factor*)) and (correlat* or associat* or test performance)).mp.
40 10 and 18 and 38 93
41 10 and 31 and 38 19
42 32 and 38 157
43 390r40o0r4lord2 367
44 Animals/ not Humans/ 3983380
45 43 not 44 349




Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations October 21, 2014, sear ched on

22/10/2014

1 adalimumab.mp. 469
2 ADA .tw. 426
3 infliximab.mp. 814
4 [FX.tw. 69

5 ((anti-TNF* or antiTNF* or TNF*) agj2 inhibitor*).mp. 308
6 anti* tumo?r* necrosis* factor*.mp. 323
7 anti* drug* antibod* .tw. 39

8 ADAD.tw. 1

9 lor2or3or4or5or6or7or8 1824
10 lisa* tracker*.mp. 0

11 (immundiagnostik* or immunodiagnostik* or immunediagnostik*).mp. 2

12 (proteomika* or promonitor*).mp. 0

13 enzyme* link* immunoassay*.mp. 133
14 enzyme* link* immuno* assay*.mp. 3996
15 ELISA*.mp. 8044
16 10or1lor12or13o0r14or15 10101
17 (radioimmuno* or radio immuno* or radio-immuno*).mp. 1176
18 RIA tw. 386
19 reporter* gene* assay*.mp. 240
20 RGA .tw. 47
21 semi* fluid* phase* enzyme* immuno*.mp. 0

22 EIA tw. 357
23 ((homogenous* or homogeneous*) adj1 mobilit* shift* assay*).mp. 0

24 HMSA .tw. 5

25 (Biomonitor* or iLite).tw. 343




26 (Matriks* Biotek* or Shikari*).mp. 1
27 (Prometheus* or Anser IFX or Anser ADA).mp. 23
28 170r 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 2386
29 ((monitor* or pharmacokinetic* or measur* or level* or concentration*) adj3 112
(adaimumab or ADA or infliximab or IFX or Anti-TNF* or Anti-Tumour
Necrosis Factor*)).mp.
30 crohn* .tw. 2478
31 inflammator* bowel* disease* .tw. 2627
32 IBD.tw. 1480
33 300r31or 32 4400
34 (((monitor* or pharmacokinetic* or measur* or level* or concentration*) adj3 30
(adalimumab or infliximab or Anti-TNF* or AntiTNF* or Anti-Tumour Necrosis
Factor*)) and (correlat* or associat* or test performance)).mp.
35 9 and 16 and 33 15
36 9 and 28 and 33 0
37 29 and 33 35
38 34 or 350r 36 or 37 57
Embase Classic+tEmbase 1947 to 2014 Week 42, sear ched on 22/10/2014
1 adalimumab.tw. 7379
2 *adali mumab/ 3997
3 ADA tw. 10848
4 infliximab.tw. 13600
5 *infliximalb/ 8056
6 [FEX .tw. 1722
7 ((anti-TNF* or antiTNF* or TNF*) agj2 inhibitor*).tw. 4663
8 anti* tumo?r* necrosis* factor*.tw. 4171




9 *tumor necrosis factor alpha inhibitor/ 1283
10 anti* drug* antibod* .tw. 469

11 ADAD.tw. 44

12 *drug antibody/ 1528
13 lor2or3ord4orSor6or7or8or9orl0orl1lor12 35630
14 lisa* tracker*.tw. 11

15 (immundiagnostik* or immunodiagnostik* or immunediagnostik*).tw. 74

16 (proteomika* or promonitor*).tw. 27

17 *enzyme linked immunosorbent assay/ 14622
18 enzyme* link* immunoassay* .tw. 3275
19 enzyme* link* immuno* assay™* .tw. 71923
20 ELISA* tw. 166866
21 14 or150r 16 0r 17 or 18 or 19 or 20 207373
22 *radi oimmunoassay/ 17240
23 (radioimmuno* or radio immuno* or radio-immuno*).tw. 74895
24 RIA tw. 20769
25 reporter* gene* assay*.tw. 4396
26 RGA .tw. 400

27 semi* fluid* phase* enzyme* immuno*.tw. 1

28 EIA.tw. 10836
29 ((homogenous* or homogeneous*) adj1 mobilit* shift* assay*).tw. 39

30 HMSA .tw. 98

31 (Biomonitor* or iLite).tw. 5664
32 (Matriks* Biotek* or Shikari*).tw. 13

33 (Prometheus* or Anser IFX or Anser ADA).tw. 568
34 22 0or23or 24 0or250r 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 113752




35 ((monitor* or pharmacokinetic* or measur* or level* or concentration*) adj3 2016
(adalimumab or ADA or infliximab or IFX or Anti-TNF* or Anti-Tumour
Necrosis Factor*)).tw.

36 *crohn disease/ 34280

37 crohn* .tw. 50039

38 inflammator* bowel* disease* .tw. 41418

39 IBD.tw. 23266

40 36 or 37 or 38 or 39 82551

41 (((monitor* or pharmacokinetic* or measur* or level* or concentration*) adj3 544
(adalimumab or infliximab or Anti-TNF* or AntiTNF* or Anti-Tumour Necrosis
Factor*)) and (correlat* or associat* or test performance)).tw.

42 13 and 21 and 40 278

43 13 and 34 and 40 109

44 35and 40 507

45 41 or42or 43 or 44 938

46 nonhuman/ not human/ 3490973

47 45 not 46 917

CochraneLibrary (Wiley), searched on 22/10/2014

#1 adalimumab:ti,ab,kw 451

#2 ADA:ti,ab 237

#3 infliximab:ti,ab,kw 767

#4 IFX:ti,ab 39

#5 ((anti-TNF* or antiTNF* or TNF*) near/2 inhibitor*):ti,ab,kw 106

#6 (anti* next tumo*r* next necrosis* next factor*):ti,ab,kw 256

#7 MeSH descriptor: [Tumor Necrosis Factor-alpha] thisterm only 2408

#3 MeSH descriptor: [Antibodies, Monoclonal] this term only 3978

#9 #7 and #8 409




#10 | (anti* next drug* next antibod*):ti,ab,kw 19
#11 | (ADAD):ti,ab,kw 0
#12 | #1l or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 6714
#13 | (lisa* next tracker*):ti,ab,kw 0
#14 | (immundiagnostik* or immunodiagnostik* or immunediagnostik*):ti,ab,kw 0
#15 | (proteomika* or promonitor*):ti,ab,kw 0
#16 MeSH descriptor: [Enzyme-Linked Immunosorbent Assay] explode al trees 2122
#17 | (enzyme* next link* next immunoassay*):ti,ab,kw 84
#18 ELISA*:ti,ab,kw 2534
#19 | #13 or #14 or #15 or #16 or #17 or #18 3958
#20 MeSH descriptor: [ Radioimmunoassay] explode all trees 1176
#21 | (radioimmuno* or radio next immuno* or radio-immuno*):ti,ab,kw 2761
#22 RIA:ti,ab 570
#23 | (reporter* next gene* next assay*):ti,ab,kw 11
#24 RGA:ti,ab 8
#25 | (semi* next fluid* next phase* next enzyme* next immuno*):ti,ab,kw 0
#26 ElA:ti,ab 339
#27 | ((homogenous* or homogeneous*) near/l (mobilit* next shift* next | 1
assay*)):ti,ab,kw
#28 HMSA:ti,ab 1
#29 (Biomonitor* or iLite):ti,ab,kw 14
#30 | (Matriks* next Biotek* or Shikari*):ti,ab,kw 0
#31 | (Prometheus* or Anser next IFX or Anser next ADA):ti,ab,kw 23
#32 | #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 | 3651
#33 | ((monitor* or pharmacokinetic* or measur* or level* or concentration*) near/3 | 83

(adalimumab or ADA or infliximab or IFX or Anti-TNF* or Anti-Tumour next
Necrosis next Factor*)):ti,ab,kw




#34 | MeSH descriptor: [Inflammatory Bowel Diseases] this term only 273
#35 MeSH descriptor: [Crohn Disease] thisterm only 997
#36 | crohn*:ti,ab,kw 1512
#37 | (inflammator* next bowe* next disease*):ti,ab,kw 798
#38 IBD:ti,ab 271
#39 | #34 or #35 or #36 or #37 or #38 2037
#40 | (((monitor* or pharmacokinetic* or measur* or level* or concentration*) near/3 | 33
(adalimumab or infliximab or Anti-TNF* or AntiTNF* or Anti-Tumour next
Necrosis next Factor*)) and (correlat* or associat* or test next
performance)):ti,ab,kw
#41 #12 and #19 and #39 8
#42 #12 and #32 and #39 1
#43 | #33 and #39 18
#44 | #40 or #41 or #42 or #43 49
All Results (49)

Science Citation Index and Conference Proceedings — Science (Web of Science), searched on

Cochrane Reviews (0)

All Review Protocol

Other Reviews (1)

Trids (47)

Methods Studies (0)
Technology Assessments (1)
Economic Evaluations (0)

Cochrane Groups (0)

22/10/2014

#40 @ 806 #39 OR #38 OR #37 OR #36
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#39 | 324 #35 AND #32

# 38

Indexes=SCI-EXPANDED, CPCI-S Timespan=All years
26 #35 AND #31 AND #9




# 37

# 36

128

539

Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#35 AND #16 AND #9
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

TS=(((monitor* or pharmacokinetic* or measur* or level* or concentration*)
near/3 (adalimumab or ADA or infliximab or IFX or Anti-TNF* or ("Anti-Tumour
Necrosis' near/1 Factor*))) and (correlat* or associat* or "test performance™))
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#35

80,743

#34 OR #33
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#34

#33

53,142

50,398

TS=(((inflammator* near/1 bowel*) near/1 disease*) or IBD)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

TS=crohn*
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#32

1,366

TS=((monitor* or pharmacokinetic* or measur* or level* or concentration*) near/3
(adalimumab or ADA or infliximab or IFX or Anti-TNF* or ("Anti-Tumour
Necrosis' near/1 Factor*)))

Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#31

# 30

79,288

713

#30 OR #29 OR #28 OR #27 OR #26 OR #25 OR #24 OR #23 OR #22 OR #21 OR
#20 OR #19 OR #18 OR #17
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

TS=(Prometheus* or "Anser IFX" or "Anser ADA")
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#29

10

TS=((Matriks* near/1 Biotek*) or Shikari*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#28

#27

8,841

107

TS=(Biomonitor* or iLite)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

TS=HMSA
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

# 26

11

TS=((homogenous* or homogeneous*) near/1 (mobilit* near/1 (shift* near/1

assay™)))
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#25

#24

8,832

TS=EIA
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

TS=((semi* near/1 fluid*) near/3 (enzyme* near/1 immuno*))
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years




#23 | 0 TS=((semi* near/1 fluid*) near/2 (enzyme* near/1 immuno*))
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#22 | 0 TS=(semi* near/1 fluid* near/1 phase* near/1 enzyme* near/1 immuno*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#21 | 0 TS=(((semi* near/1 fluid*) near/1 phase*) near/1 (enzyme* near/1 immuno*))
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#20 1,230 TS=RGA
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#19 4,518 TS=(reporter* near/1 gene* near/1 assay*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#18 12,773 TS=RIA
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#17 | 46,937 TS=(radioimmuno* or (radio near/1 immuno*) or radio-immuno*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#16 146,389  #15 OR #14 OR #13 OR #12 OR #11 OR #10
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#15 113,120 TS=ELISA*
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#14 | 60,666 TS=((enzyme* near/1 link*) near/1 (immuno* near/1 assay))
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#13 2,850 TS=((enzyme* near/1 link*) near/1 immunoassay*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#12 |1 TS=(proteomika* or promonitor*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#11 | 9 TS=(immundiagnostik* or immunodiagnostik* or immunediagnostik*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#10 | O TS=(lisa* near/1 tracker*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#9 32,262 #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#8 35 TS=ADAb
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#7 | 2534 TS=((anti* near/1 drug*) near/1 antibod*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years




#6 4,072 TS=((anti* near/1 tumo$r*) near/1 (necrosis* near/1 factor*))
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#5 | 4,065 TS=((anti-TNF* or antiTNF* or TNF*) near/2 inhibitor*)
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#4 | 373 TS=IFX
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#3 13,729 TS=infliximab
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#2 8,006 TS=ADA
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

#1 4973 TS=adaimumab
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years

Index to Theses, sear ched on 28/10/2014

((adalimumab or infliximab or AntiTNF* or Anti-TNF* or "Anti TNF' or "Anti TNFa' or "Anti
TNFapha' or (TNF* w/2 inhibitor*) or (Anti-Tum*r w/2 Necrosis) or ("anti drug" w/2 antibod*) or
ADAD) AND (crohn* or "inflammatory bowel disease" or IBD))

14 document(s) retrieved

(((adalimumab or infliximab or AntiTNF* or Anti-TNF* or "Anti TNF" or "Anti TNFa' or "Anti
TNFapha' or (TNF* w/2 inhibitor*) or (Anti-Tum*r w/2 Necrosis) or "anti drug antibody" or "anti
drug antibodies' or "anti-drug antibody" or "anti-drug antibodies’ or ADADb) w/10 (monitor or
monitoring or monitors or monitored or pharmacokinetic or pharmacokinetics or measure or measures
or measurement or measuring or level or levels or concentration or concentrations)) AND ((correlate*
or correlation* or associate* or association* or "test performance")))

4 document(s) retrieved

DART-Europe, searched on 28/10/2014

(adalimumab or infliximab or AntiTNF* or Anti-TNF* or "Anti TNF" or "Anti TNFa' or "Anti
TNFalpha' or (TNF* and inhibitor*) or (Anti-Tum*r and Necrosis) or ("anti drug" and antibod*) or
ADAD) and (crohn* or "inflammatory bowel disease”" or "inflammatory bowel diseases" or IBD)

113 document(s) retrieved

Dissertations and Theses, sear ched on 29/10/2014

al(((adalimumab or infliximab or AntiTNF* or Anti-TNF* or "Anti TNF" or "Anti TNFa" or "Anti
TNFapha' or (TNF* n/2 inhibitor*) or (Anti-Tum*r n/2 Necrosis) or ("anti drug" n/2 antibod*) or
ADAD) AND (crohn* or "inflammatory bowel disease” or "inflammatory bowel diseases' or IBD)))

21



al(((adalimumab or infliximab or AntiTNF* or Anti-TNF* or "Anti TNF" or "Anti TNFa" or "Anti
TNFalpha' or (TNF* n/2 inhibitor*) or (Anti-Tum*r n/2 Necrosis) or "anti drug antibody" or "anti drug
antibodies" or "anti-drug antibody" or "anti-drug antibodies' or ADAb) n/10 (monitor or monitoring or
monitors or monitored or pharmacokinetic or pharmacokinetics or measure or measures or
measurement or measuring or level or levels or concentration or concentrations)) and (correlate* or
correlation* or associate* or association* or "test performance™))

15

NIHR HTA Programme, sear ched on 29/10/2014
adalimumab

16

infliximab

23

TNF

17

PROSPERO, sear ched on 29/10/2014
adalimumab in All fields

OR

infliximab in All fields

OR

TNF* inhibitor* in All fields

OR

AntiTNF* in All fields

OR

Anti-TNF* in All fields

29 records

Clinical Trials.gov, searched on 04/11/2014

Search Terms (any field): adalimumab OR infliximab OR (TNF AND (anti OR inhibitor OR blocker))
OR "anti drug antibody" OR "anti drug antibodies' OR ADADb

AND

Condition: crohn OR "inflammatory bowel disease” OR "inflammatory bowel diseases’

AND

Title: monitor OR pharmacokinetic OR measure OR measuring OR level OR concentration OR assay
14 studies



Current Controlled Trials, searched on 04/11/2014

(adalimumab OR infliximab OR TNF* OR AntiTNF* OR Anti-TNF* OR anti drug antibod* OR
ADADb) AND (crohn* OR inflammatory bowel disease*) AND (monitor* OR pharmacokinetic* OR
measure* OR measuring OR level* OR concentration* OR assay*)

30 studies

UK CRN Portfolio Database, sear ched on 04/11/2014

Specialty: Gastroenterology

Research Summary: adalimumab infliximab TNF AntiTNF Anti-TNF ADAb
‘Any’ selected (combines terms with Boolean OR)

4 studies

WHO ICTRP, searched on 10/11/2014

Advanced Search

In Title: adalimumab OR infliximab OR AntiTNF* OR Anti-TNF* OR TNF inhibitor* OR TNFa
inhibitor* OR TNF apha inhibitor* OR TNFalpha inhibitor* OR anti drug antibody OR anti drug
antibodies OR ADAb

AND

In Condition: Crohn* OR inflammatory bowel disease*

AND

In Intervention: monitor* OR pharmacokinetic* OR measure* OR measuring OR level* OR
concentration* OR assay*

39 tridsfound



Supplement 2 Update sear ch for new studies

Supplement 2 Figure 1 summarises the search update undertaken to identify new studies. There were
140 citations to the systematic reviews of Nanda et al. 2013 and Paul et al. 2014.[6 7]. Amongst these
there were three recent systematic reviews,[48-50] which in turn yielded afurther six unique citations.
Within the three recent systematic reviews there were 35 unique primary studies. We screened all

citations to the systematic reviews and al studies included in the new systematic reviews. [48-50]

146 unique citations to 35 unique studies included in
five systematic reviews three recent systematic reviews

123 excluded

on abstract § 31 excluded
[19 previously

included or excluded;

26 full texts obtained including

19 primary 3 new systematic reviews 12 failed inclusion
studies criteria ]
excluded \L
4 studies included 4 studies included

1 study common to both
groups of 4

7 new studies identified

Supplement 2 Figure 1 Study flow diagram. (Excluded studies are identified in Supplement 2 Table
1)

Seven new studies satisfied our inclusion criteria, their main characteristics are summarised in
Supplement 8 Table 1.

Supplement 2 Table 1 List of excluded studieswith reasonsfor exclusion

Studies excluded from those included in three recent systematic reviews Reason for exclusion

Gastroenterology.

la | Adedokuun 2014 2014;147:1296-1307.e5.

all UC patients

. Am J Gastroenterol .
2a Ainsworth 2008 2008;103(4):944-8 already included or excluded

Clin Gastroenterol Hepatol

3a | Baert2014 2014;12(9):1474-81.€2

already included or excluded

Gastroenterology 2013;144(5

43 Ben-Basset 2013 Suppl):S-775

already included or excluded

. Journal of Crohn's & colitis .
5a Bortlik 2013 20137(9):736-43 already included or excluded

Gastroenterology

6a Vande Casteele 2015 2015;148:1320-9.¢3.

already included or excluded

7a Vande Casteele 2014 Gut. 2015;64:1539-1545. 2x2 table not possible

Am J Gastroenterol.2013;

8a Vande Casteele 2013 108:962—971.

already included or excluded

Clin Gastroenterol Hepatol 12,

9a Colombel 2014 423

wrong drug




10a | Cornillie 2014 Gut 2011;60:A296. already included or excluded
Gastroenterology .
11a Daperno 2013 2013;144:Tu1173. too few CD patients
. Gastroenterology .
12a Drastich 2011 2011;140:5292. already included or excluded
Clin Gastroenterol Hepatol .
13a Drobne 2015 2015;13:514-21.e4. 2x2 table not possible
14a Echarri 2015 ) Crohns Colitis. 2015;9:5342~ 2x2 table not possible
as343.
15a Hibi 2014 J6§-]astroenterol 2014;49:254~ already included or excluded
16a Imaeda 2014 chc)-]:stroenterol.2014;49:100— already included or excluded
17a Imaeda 2014 J Gasroenterology 49;674-682 2x2 table not possible
18a Marits 2014 Jggsr’ohns Colitis. 2014;8:881~ 2x2 table not possible
Clin Gastroenterol Hepatol .
19a Maser 2006 2006;4(10):1248-54 already included or excluded
Aliment Pharmacol Ther. .
20a Mazor 2014 2014;40:620~628. already included or excluded
Gastroenterology .
21a Murthy 2012 2012:142:5388. all UC patients
22a Papamichail 2015 Gastroenterology. 2015;148: all UC patients
S848.
. Inflamm Bowel Dis .
23a Pariente 2012 2012:18:1199-206. already included or excluded
24a Paul 2013 Inflamm Bowel Dis too few CD patients
2013;19:2568-76. P
. Clin Gastroenterol Hepatol. .
25a Roblin 2014 2014;12:80-84.2. already included or excluded
. Drug Levels & Biomarkers. .
26a Roblin 2015 2015;148:5-853. 2x2 table not possible
Gastroenterology .
27a Ron 2012 2012;142:5385. 2x2 table not possible
28a | Seow 2010 Gut 2010;59:49-54 all UC patients
. Inflamm Bowel Dis. .
29a | Singh 2014 2014;20:1708-1713. already included or excluded
Scand J Gastroenterol .
30a | Steenholdt 2011 2011:46:310-8. already included or excluded
31a | Tang 2014 ) Crohns Colitis. 2014;8:5209~ already included or excluded

S210.

Studies excluded from citations to five

systematic reviews

Reason for exclusion

American Journal of

1 Vande Casteele 2013 Gastroenterology 108(6): 962- See 8a
971
_ Digestive and Liver Disease .
2 Bodini 2014 46(11): 1043-1046. already included or excluded
Journal of Gastroenterology
3 Imaeda 2014 49(4): 674-682 See 17a
. Journal of Crohn's and Colitis
4 Marits 2014 8(8): 881-889 See 18a
5 Pallagi-Kunstar 2014 World Journal of already included or excluded




Gastroenterology 20(17): 5031-
5035

Revista del Laboratorio Clinico

6 Rivero Marcotegui 2014 7(2): 68-72 already included or excluded
. Clinical Gastroenterology and
7 Roblin 2014 Hepatology 12(1): 80-8iYe82 See 253
. Inflammatory Bowel Diseases
8 Singh 2014 20(10) 1708‘_’1713 See 29a
American Journal of
9 Steenholdt 2014 Gastroenterology 109(7): 1055- | already included or excluded
1064
10 Steenholdt 2014 Gut 63(6): 919-927 already included or excluded
11 Ungar Gut 63(8): 1258-1264 already included or excluded
12 Vaughn 2014 Izn(;‘:irlr;fnla;;)g\_/zi%\;/el Diseases already included or excluded
13 Vande Casteele 2015 Gut 64(10): 1539-1545 2x2 table not possible
14 Roblin 2015 Jgacz;)r:nsalzg_fs(;rfhn s and Colitis too few CD patients
15 Van Stappen 2015 Inflammatory Bowel Diseases 2x2 table not possible
21(9): 2172-2177
European Journal of
16 Warman 2015 Gastroenterology and too few CD patients
Hepatology 27(3): 242-248
17 Yanai 2015 Clinical Gastroenterology and 2x2 table not possible
Hepatology 13(3): 522-530
Clinical Gastroenterology and
18 Yarur 2015 Hepatology 13(6): 1118- too few CD patients
1124.e1113
Scandinavian Journal of
19 Bodini 2016 Gastroenterology 51(9): 1081- 2x2 table not possible

1086




Supplement 3 Funnel plotsand testsfor publication bias

In the meta-analysis of testsfor trough Infliximab levels using funnel plots and Harbord' s and Peter’s
tests for small study biasin diagnostic odds ratios[1, 2] we found no evidence of small study biasin
diagnostic odds ratios: Harbord test p = 0.312, Peterstest p = 0.576. The corresponding values for
tests of antibodies against Infliximab were p = 0.734 and p = 0.780.

Antibodies to | nfliximab
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2] Egger's test for small-study effects:
Number of studies = 20
Eggers test
slope | .8614847 .8816692 0.98 0.341 -.9908337 2.713803
bias | .8517858 1.21317 0.70 0.492 -1.69699 3.400561
Test of HO: no small-study effects P =0.492
Does not support publication bias.

1. Harbord R, Harris RJ, Sterne JAC. Updated tests for small-study effects in meta-analyses. Stata Journal
2009;9(2):197-210

2. Macaskill P, Gatsonis C, Deeks J, et al. Chapter 10: Analysing and Presenting Results. In: Deeks JJ, Bossuyt
PM, Gatsonis C, eds. Cochrane Handbook for Systematic Reviews of Diagnostic Test Accuracy Version 10: The
Cochrane Collaboration, 2010.



3] Harbord plot
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4] Harbord's modified test for small-study effects:

Number of studies = 20 Root MSE = 2.125

Z/sqrt(V) | Coef. Std. Err. t P>|t| [95% Conf. Interval]
sqrt(V) | 1.079732 1.099815 0.98 0.339 -1.230893 3.390356
bias | .5901862 1.710314 0.35 0.734 -3.003051 4.183424

Test of HO: no small-study effects P =0.734

5] Peter's test for small-study effects:
Number of studies = 18 Root MSE = 1.459
Std_Eff | Coef. Std. Err. t P>|t| [95% Conf. Interval]
bias | -8.626685 30.41227 -0.28 0.780 -73.09781 55.84444
constant | 1.674552 .6008762 2.79 0.013 .400751 2.948352
Test of HO: no small-study effects P =0.780
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Trough Infliximab tests
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2] Egger's test for small-study effects:
Regress standard normal deviate of intervention
effect estimate against its standard error
Number of studies = 11 Root MSE = 1.907

Std_Eff | Coef. Std. Err. t P>|t| [95% Conf. Interval]

slope | 1.580826 1.251978 1.26 0.238 -1.251345 4.412998

bias | .8249369 2.088696 0.39 0.702 -3.900021 5.549894
Test of HO: no small-study effects P =0.702
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4] Harbord's modified test for small-study effects:

Regress Z/sqrt(V) on sqrt(V) where Z is efficient score and V is score variance
Number of studies = 11 Root MSE = 1.779

Test of HO: no small-study effects P =0.312

5] Peter's test for small-study effects:
Regress intervention effect estimate on 1/Ntot, with weights SxF/Ntot
Number of studies =11 Root MSE = 1.191

Std_Eff | Coef. Std. Err. t P>|t| [95% Conf. Interval]

bias | -28.29877 48.81199 -0.58 0.576 -138.7192 82.12163

constant | 2.738445 .725501 3.77 0.004 1.097248 4.379642
Test of HO: no small-study effects P =0.576
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Reference Reason for
exclusion
1. Afif, W, E. V. Loftus, J., W. A. Faubion, S. V. Kane, D. H. Bruining, K. A. | Insufficient data

Hanson and W. J. Sandborn (2010). "Clinical utility of measuring infliximab and
human anti-chimeric antibody concentrations in patients with inflammatory
bowel disease." American Journal of Gastroenterology 105(5): 1133-1139.

Baert, F., M. Noman, S. Vermeire, G. Van Assche, D. H. G, A. Carbonez and P.
Rutgeerts (2003). "Influence of immunogenicity on the long-term efficacy of
infliximab in Crohn's disease." N Engl J Med 348(7): 601-608.

Insufficient data

Balzola, F., C. Bernstein, G. T. Ho and C. Lees (2010). "Clinical utility of
measuring infliximab and human antichimeric antibody concentrations in
patients with inflammatory bowel disease: Commentary." Inflammatory Bowel
Disease Monitor 11(2): 85-86.

Commentary no

original data

Balzola, F., G. Cullen, G. T. Ho and R. K. Russell (2013). "Clinical utility of
newly developed immunoassays for serum concentrations of adalimumab and
anti-adalimumab antibodies in patients with Crohn's disease." Inflammatory
Bowel Disease Monitor 14(1): 19.

Commentary no

original data

Ben-Horin, S. and Y. Chowers (2011). "Review article: loss of response to anti-
TNF treatments in Crohn's disease." Aliment Pharmacol Ther 33(9): 987-995.

Review without
MA

Billioud, V., W. J. Sandborn and L. Peyrin-Biroulet (2011). "Loss of response
and need for adalimumab dose intensification in Crohn's disease: a systematic
review." American Journal of Gastroenterology 106(4): 674-684.

SR without MA

Cassinotti A, Travis S. Incidence and clinicalsignificance of immunogenicity to
infliximab inCrohn's disease: a critical systematic review. Inflamm Bowel Dis.
2009;15(8):1264-75.

Review without
MA

Chaparro, M., I. Guerra, P. Munoz-Linares and J. P. Gisbert (2012). " Systematic
review: antibodies and anti-TNF-alpha levels in inflammatory bowel disease.”
Aliment Pharmacol Ther 35(9): 971-986.

SR without MA

Colombel JF, Feagan BG, Sandborn WJ, Van Assche G, Robinson AM.
Therapeutic drugmonitoring of biologics for inflammatory bowel disease.
2012;18(2):349-58.

Review without
MA

10.

Corstjens PL, Fidder HH, Wiesmeijer KC, et a. A rapid assay for on-site
monitoring of infliximab trough levels: a feasibility study. Anal Bioanal Chem
2013;405(23):7367-75 doi: http://dx.doi.org/10.1007/s00216-013-7154-
O[ published Online First: Epub Date]|.

Insufficient data

11

Ebert, E. C., K. M. Das, V. Mehta and C. Rezac (2008). "Non-response to
infliximab may be due to innate neutralizing anti-tumour necrosis factor-alpha
antibodies." Clinical & Experimental Immunology 154(3): 325-331.

Measurement of
antibodies  to
TNF-apha not
anti-TNFa

drugs

12.

Garces, S., J. Demengeot and E. Benito-Garcia (2013). "The immunogenicity of
anti-TNF therapy in immune-mediated inflammatory diseases. a systematic
review of the literature with a meta-analysis." Annals of the Rheumatic Diseases
72(12): 1947-1955.

>50%
patients

RA




13.

Hamalainen, A., T. Sipponen and K. L. Kolho (2013). "Serum infliximab
concentrations in pediatric inflammatory bowel disease." Scandinavian Journal
of Gastroenterology 48(1): 35-41.

Insufficient data

14.

Hibi, T., A. Sakuraba, M. Watanabe, S. Maotoya, H. Ito, K. Motegi, Y. Kinouchi,
M. Takazoe, Y. Suzuki, T. Matsumoto, K. Kawakami, T. Matsumoto, I. Hirata,
S. Tanaka, T. Ashidaand T. Matsui (2012). "Retrieval of serum infliximab level
by shortening the maintenance infusion interval is correlated with clinical
efficacy in Crohn's disease." Inflamm Bowel Dis 18(8): 1480-1487.

Insufficient data

15.

Imaeda H, Bamba S, Takahashi K, et al. Relationship between serum infliximab
trough levels and endoscopic activities in patients with Crohn's disease under
scheduled maintenance treatment. J Gastroenterol 2014;49(4):674-82 doi:
http://dx.doi.org/10.1007/500535-013-0829-7[published Online First:  Epub
Date]|.

Insufficient data

16.

Karmiris K, Paintaud G, Noman M, et al. Influence of trough serum levels and
immunogenicity on long-term outcome of adalimumab therapy in Crohn's
disease. Gastroenterology 2009;137(5):1628-40 doi:
http://dx.doi.org/10.1053/j.gastro.2009.07.062[published Online First: Epub
Date]|.

Insufficient data

17.

Khanna, R., B. D. Sattin, W. Afif, E. I. Benchimol, E. J. Bernard, A. Bitton, B.
Bresser, R. N. Fedorak, S. Ghosh, G. R. Greenberg, J. K. Marshall, R.
Panaccione, E. G. Seidman, M. S. Silverberg, A. H. Steinhart, R. Sy, G. Van
Assche, T. D. Walters, W. J. Sandborn and B. G. Feagan (2013). "Review
article: a clinician's guide for therapeutic drug monitoring of infliximab in
inflammatory bowel disease." Aliment Pharmacol Ther 38(5): 447-459.

18.

SR without MA

Lazebnik, L. B. and V. E. Sagynbaeva (2013). "[Level of adalimumab and its
antibody titers define the effectiveness of the biological (anticytokine) therapy in
Crohn's disease]." Eksperimental’Naiai Klinicheskaia Gastroenterologiia(7): 18-
22.

Non-English

19.

Levesque BG, Greenberg GR, Zou G, et a. A prospective cohort study to
determine the relationship between serum infliximab concentration and efficacy
in patients with lumina Crohn's disease. Aliment Pharmacol Ther
2014;39(10):1126-35 doi: http://dx.doi.org/10.1111/apt.12733[published Online
First: Epub Dat€]|.

Insufficient data

20.

Lichtenstein, G. R. (2013). "Comprehensive review: antitumor necrosis factor
agents in inflammatory bowel disease and factors implicated in treatment

response." Therapeutic Advances in Gastroenterology 6(4): 269-293.

21.

SR without MA

Malickova, K., D. Duricova, M. Bortlik, N. Machkova, |. Janatkova and M.
Lukas (2011). "Serum infliximab trough levels and induction of antibodies to
infliximab during the biological treatment of patients with inflammatory bowel
diseases. [Czech]Serove hladiny infliximabu a indukce tvorby protilatek proti
infliximabu pri biologicke lecbe nemocnych s idiopatickymi strevnimi zanety."
Alergie 13(3): 216-222.

Non-English

22.

Marits P, Landucci L, Sundin U, et al. Trough s-infliximab and antibodies
towards infliximab in a cohort of 79 IBD patients with maintenance infliximab
treatment. Journal of Crohn's &  colitis 2014;8(8):881-9 doi:
http://dx.doi.org/10.1016/j.crohns.2014.01.009[published Online First: Epub
Date]|.

Insufficient data

23.

Palagi-Kunstar E, Farkas K, Szepes Z, et a. Utility of serum TNF-apha,
infliximab trough level, and antibody titers in inflammatory bowel disease.
World J Gastroenterol 2014;20(17):5031-5 doi:
http://dx.doi.org/10.3748/wjg.v20.i17.5031[published Online First: Epub Date]|.

Insufficient data

24,

Paul S, Del Tedesco E, Marotte H, et a. Therapeutic drug monitoring of
infliximab and mucosal healing in inflammatory bowel disease: a prospective
study. Inflamm Bowel Dis 2013;19(12):2568-76 doi:
http://dx.doi.org/10.1097/M1B.0b013e3182a77b41[published Online First: Epub
Date]|.

Insufficient data

25.

Rivero Marcotegui, A., R. Ibanez Bosch, A. Zuniga Vera, A. Arin Letamendia
and M. J. Burusco Paternain (2014). "Clinical usefulness in measuring
infliximab and human anti-chimeric antibodies. [Spanish]Utilidad clinica de la
cuantificacion de infliximab y anticuerpos antiquimericos humanos." Revista del

patients >50%
RA




Laboratorio Clinico 7(2): 68-72.

26.

Roblin, X., M. Rinaudo, E. Del Tedesco, J. M. Phelip, C. Genin, L. Peyrin-
Biroulet and S. Paul (2014). "Development of an algorithm incorporating
pharmacokinetics of adalimumab in inflammatory bowel diseases.” American
Journal of Gastroenterology 109(8): 1250-1256.

Insufficient data

27.

Ruiz-Arguello B, del Agua AR, Torres N, et a. Comparison study of two
commercialy available methods for the determination of infliximab,
adalimumab, etanercept and anti-drug antibody levels. Clin Chem Lab Med
2013;51(12):e287-9 doi: 10.1515/cclm-2013-0461[published Online First: Epub
Date]|.

Insufficient data

28.

Rutgeerts, P., G. D'Haens, S. Targan, E. Vasiliauskas, S. B. Hanauer, D. H.
Present, L. Mayer, R. A. Van Hogezand, T. Braakman, K. L. DeWoody, T. F.
Schaible and S. J. Van Deventer (1999). "Efficacy and safety of retreatment with
anti-tumor necrosis factor antibody (infliximab) to maintain remission in Crohn's
disease." Gastroenterology 117(4): 761-769.

Insufficient data

29.

Schatz SB, Prell C, Freudenberg F, et al. PA-G-0035 Comparison of different
tests for determination of infliximab levels and antibodies against infliximab in
pediatric IBD patients. The 46th Annual Meeting of The European Society of
Paediatric Gastroenterology, Hepatology and Nutrition. J Pediatr Gastroenterol
Nutr 2013;56 suppl 2:19

Insufficient data

30.

Singh N, Rosenthal CJ, Melmed GY, et a. Early infliximab trough levels are
associated with persistent remission in pediatric patients with inflammatory
bowel disease. Inflamm Bowel Dis 2014;20(10):1708-13  doi:
http://dx.doi.org/10.1097/M1B.0000000000000137[ published Online First: Epub
Date]|.

Insufficient data

31

Sono, K., A. Yamada, Y. Yoshimatsu, N. Takadaand Y. Suzuki (2012). "Factors
associated with the loss of response to infliximab in patients with Crohn's
disease." Cytokine 59(2): 410-416.

Insufficient data

32.

Steenholdt C, Ainsworth MA, Tovey M, et al. Comparison of techniques for
monitoring infliximab and antibodies against infliximab in Crohn's disease. Ther
Drug Monit 2013;35(4):530-8 doi:
http://dx.doi.org/10.1097/FT D.0b013e31828d23c3[ published Online First: Epub
Date]|.

Insufficient data

33.

Steenholdt C, Bendtzen K, Brynskov J, et al. Clinical implications of measuring
drug and anti-drug antibodies by different assays when optimizing infliximab
treatment failure in Crohn's disease: post hoc analysis of a randomized
controlled tria. Am J Gastroenterol  2014;109(7):1055-64  doi:
http://dx.doi.org/10.1038/ajg.2014.106[ published Online First: Epub Date]|.

Insufficient data

Steenholdt C BJ, Thomsen OQ, Munck LK, Fallingborg J, Christensen LA,
Pedersen G, Kjeldsen J, Jacobsen BA, Oxholm AS, Kjellberg J, Bendtzen K,
Ainsworth MA. Individualized therapy is a Long-Term Cost-Effective Method
Compared to Dose Intensification in Crohn's Disease Patients Failing
Infliximab. Dig Dis Sci 2015; Published Online First on 12 Feb 2015.
doi:10.1007/s10620-015-3581-4 doi:  10.1007/s10620-015-3581-4[published
Online First: Epub Date]|.

Insufficient data

35.

Steenholdt, C., M. Svenson, K. Bendtzen, O. O. Thomsen, J. Brynskov and M.
A. Ainsworth (2011). "Severe infusion reactions to infliximab: aetiology,
immunogenicity and risk factors in patients with inflammatory bowel disease.”
Aliment Pharmacol Ther 34(1): 51-58.

Insufficient data

36.

Ungar, B., Y. Chowers, M. Yavzori, O. Picard, E. Fudim, O. Har-Noy, U.
Kopylov, R. Eliakim, S. Ben-Horin and A. consortium (2014). "The temporal
evolution of antidrug antibodies in patients with inflammatory bowel disease
treated with infliximab." Gut 63(8): 1258-1264.

Insufficient data

37.

Van Assche, G., C. Magdelaine-Beuzelin, G. D'Haens, F. Baert, M. Noman, S.
Vermeire, D. Ternant, H. Watier, G. Paintaud and P. Rutgeerts (2008).
"Withdrawal of immunosuppression in Crohn's disease treated with scheduled
infliximab maintenance: a randomized trial." Gastroenterology 134(7): 1861-
1868.

Insufficient data




38.

Vande Casteele N, Buurman DJ, Sturkenboom MG, et a. Detection of
infliximab levels and anti-infliximab antibodies: a comparison of three different
assay’s. Aliment Pharmacol Ther 2012;36(8):765-71 doi:
http://dx.doi.org/10.1111/apt.12030[ published Online First: Epub Date]|.

Insufficient data

39.

Vande Casteele N, Ferrante M, Van Assche G, et al. Trough Concentrations of
Infliximab Guide Dosing for Patients with Inflammatory Bowel Disease.
Gastroenterology Forthcoming 2015 doi:
10.1053/j.gastro.2015.02.031[ published Online First: Epub Dat€]|.

Insufficient data

40.

Vaughn BP, Martinez-Vazquez M, Patwardhan VR, et al. Proactive therapeutic
concentration monitoring of infliximab may improve outcomes for patients with
inflammatory bowel disease: results from a pilot observational study. Inflamm
Bowel Dis 2014;20(11):1996-2003 doi:
http://dx.doi.org/10.1097/M1B.0000000000000156[ published Online First: Epub
Date]|.

Insufficient data

41.

Vermeire, S.,, M. Noman, G. Van Assche, F. Baert, G. D'Haens and P. Rutgeerts
(2007). "Effectiveness of concomitant immunosuppressive therapy in
suppressing the formation of antibodies to infliximab in Crohn's disease." Gut
56(9): 1226-1231.

Insufficient data

42.

Wang SL, Ohrmund L, Hauenstein S, et a. Development and validation of a
homogeneous mobility shift assay for the measurement of infliximab and
antibodies-to-infliximab levels in patient serum. J Immunol Methods
2012;382(1-2):177-88 doi:
http://dx.doi.org/10.1016/j.jim.2012.06.002[ published Online First: Epub Date]|.

Insufficient data

43.

Yamada, A., K. Sono, N. Hosoe, N. Takada and Y. Suzuki (2010). "Monitoring
functional serum antitumor necrosis factor antibody level in Crohn's disease
patients who maintained and those who lost response to anti-TNF." Inflamm
Bowel Dis 16(11): 1898-1904.

Insufficient data

Yanai H, Hanauer SB. Assessing response and loss of response to biological
therapiesin IBD. Am JGastroenterol. 2011;106(4):685-98

Review without
MA
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Reference Reason for
exclusion
45, Abraham, B. and M. Chiorean (2012). "False positive infliximab levels | Insufficient data

detected in patients treated with adalimumab for inflammatory bowel
disease." American Journal of Gastroenterology 107: S627

46.

Afif, W., E. V. Loftus, W. A. Faubion, K. A. Hanson and W. J. Sandborn | Superseded by full

(2009). "Clinical utility of measuring infliximab and human anti-chimeric

antibody levels in patients with inflammatory bowel disease” text

Gastroenterology 1): A147.

47.

Anonymous (2012). "New Assay Can Detect Infliximab Levels and Anti- | Editorial no

Infliximab Antibodies From a Single Serum Sample." Clinical Advancesin

Hematology and Oncology 10 (10): 27. original data

48.

Armbruster, S., M. Ally, C. Maydonovitch, J. Betteridge and G. Veerappan | Insufficient data

(2012). "The use of human anti-chimeric antibody (HACA) and infliximab
levels in the management of inflammatory bowel disease. American
Journal of Gastroenterology 107: S641.

49,

Arranz, M. D. M., E. M. Arranz, D. P. Salcedo, C. De Diego, S. G. Senent, | Insufficient data

J. P. Cordon, B. B. Garcia and J. M. S. Parga (2014). "Infliximab trough
levels and antibodies: Relationship with  infusion  reaction,
immunomodulators and biological parameters.” Gastroenterology 1): S-243.

50.

Baert, F. J, D. Drobne, V. Balet, I. Cleynen, G. Compernolle, P. J. | Insufficient data

Rutgeerts, G. A. Van Assche, A. Gilsand S. Vermeire (2011). "Early trough




levels and antibodies predict safety and success of restarting infliximab after
long drug holiday." Gastroenterology 1): S62.

51.

Baert, F. J., S. Lockton, S. Hauenstein, S. Singh, A. Gils and S. Vermeire
(2014). "Antibodies to adalimumab predict inflammation in crohn's patients
on maintenance adalimumab therapy." Gastroenterology 1): S-242

Insufficient data

52.

Ben-Bassat, O., S. Hauenstein, A. lacono, S. P. Irwin, S. Singh and G. R.
Greenberg (2013). " Serum adalimumab and immunogenicity in IBD patients
after 80mg biweekly maintenance therapy." Gastroenterology 1): S771.

53.

Insufficient data

Ben-Horin, S., B. Ungar, Y. Chowers, M. Yavzori, O. Picard, E. Fudim and
R. Eliakim (2013). "The temporal evolution of anti-drug antibodies in IBD
patients treated with infliximab." Journal of Gastroenterology and
Hepatology 28: 145.

Insufficient data

Bodini, G., V. Savarino, P. Dulbecco, |. Baldissarro and E. Savarino (2014).
"TNF-alpha levels strongly correlated with disease activity based on HBI
and CDEIS in patients with crohn's disease in maintenance treatment with
adalimumab.”" Gastroenterology 1): S-238.

Insufficient data

55.

Bodini, G., V. Savarino, P. Dulbecco, |. Baldissarro and E. Savarino (2014).
"The influence of anti-adalimumab antibodies on adalimumab trough levels,
TNF-alpha levels and clinical outcome." Journal of Crohn's and Colitis 8:
$42.

Insufficient data

56.

Bodini, G., V. Savarino, P. Dulbecco, |. Baldissarro and E. V. Savarino
(2014). "Elisavs. HMSA: A comparison between two different methods for
measuring adalimumab serum concentration and anti-adalimumab
antibodies-preliminary data." Digestive and Liver Disease 46: S67.

Duplicate

57.

Bodini, G., V. Savarino, P. Dulbecco, L. Assandri, L. Bruzzone, F. Mazza,
V. Fazio, E. Giambruno, L. Gemignani and E. Savarino (2013). "Correlation
between adalimumab trough serum concentration, anti-adalimumab
antibodies and TNF-alpha levels with clinical outcome in patients affected
by crohn's disease.” Gastroenterology 1): S780.

Insufficient data

58.

Bodini, G., V. Savarino, V. Fazio, L. Assandri, L. Gemignani, P. Dulbecco,
E. Giambruno and E. Savarino (2012). "Relationship between drug serum
concentration and clinical activity in patients with Crohn's Disease who
achieved remission with adalimumab." Digestive and Liver Disease 44:
S$69-S70.

Duplicate

59.

Bodini, G., V. Savarino, V. Fazio, L. Assandri, P. Dulbecco, L. Gemignani
and E. Savarino (2012). "Relationship between drug serum concentration
and clinical activity in patients with crohn disease who achieved remission
with adalimumab-a prospective study." Gastroenterology 1): S388.

60.

Insufficient data

Bortlik, M., D. Duricova, K. Malickova, A. Komarek, N. Machkova, E.
Bouzkova, L. Hrdlicka and M. Lukas (2012). "Infliximab trough levels may
predict sustained response to infliximab in patients with Crohn's disease: A
single cohort study.” Journal of Crohn's and Colitis 6: S153.

Superseded by full

text

61.

Cardile, S., A. Costa, I. Loddo, G. Morabito, C. Pidone and C. Romano
(2013). "Impact of measurement of infliximab and anti-infliximab
antibodies levels in pediatric inflammatory bowel disease.” Digestive and
Liver Disease 45: €294-e295,

Insufficient data

62.

Chauhan, U., U. Dutta, D. Armstrong, E. Greenwald, J. Marshall, F. Tse, T.
Xenodemetropoulos and H. Smita (2012). "Does measuring infliximab and
human anti-chimeric antibody concentrations in patients with inflammatory
bowel disease impact clinical management? A canadian experience."
Inflamm Bowel Dis 18: S82-S83

63.

Insufficient data

Chauhan, U., U. Dutta, D. Armstrong, J. Marshall, F. Tse, E. Greenwald, T.
Xenodemetropoulos and S. Halder (2013). "Does measuring IFX and human
anti-chimeric antibody concentrations in patients with inflammatory bowel
disease impact clinical management? A Canadian experience." Journal of
Crohn's and Colitis 7: S228.

Duplicate

Chollet-Martin, S., P. Nicaise-Roland, L. De Chaisemartin, S. Grootenboer-
Mignot, G. Hayem, A. L. Pelletier, A. Amiot, V. Descamps, Y. Bouhnik and
O. Meyer (2013). " Simultaneous determination of anti-infliximab antibodies

Insufficient data




and residual infliximab levels to monitor anti-TNF therapy." Annals of the
Rheumatic Disease 71.

65.

Church, P., J. Guan, K. Frost, A. Muise, T. Walters and A. Griffiths (2013).
"Infliximab treatment for paediatric Crohn's disease: Long-term ouCTomes
at asingle centre." Journal of Crohn's and Calitis 7: S198.

Insufficient data

66.

Church, P., J. Guan, L. Salz, K. Frost, A. Muise, T. Walters and A. Griffiths
(2012). "Long-term outcomes with infliximab treatment in children with
crohn's disease at asingle centre." Inflamm Bowel Dis 18: S72-S7

Insufficient data

67.

Cornillie, F., S. Hanauer, R. Diamond, J. Wang, D. Zelinger, Z. Xu, S.
Vermeire and P. Rutgeerts (2011). "Early serum infliximab trough level,
Clinical disease activity and crp as markers of sustained benefit of
infliximab treatment in crohn's disease: A post-HOC analysis of the accent1
trial." American Journal of Gastroenterology 106: S462-S463

Insufficient data

68.

Corstjens, P. L., K. Wiesmeijer, G. J. Wolbink, J. Tanke, D. W. Hommes
and H. Fidder (2011). "A rapid test for quantitative determination of
infliximab trough levelsin blood." Gastroenterology 1): S276-S277

Insufficient data

69.

Daperno M, Frigerio F, Guiotto C, et a. Evaluation of the diagnostic
performance of two commercialy available tests for infliximab trough
levels (IFX-TL) and antibodies to infliximab (ATI) titration in inflammatory
bowel disease (IBD). Journal of Crohn's and Colitis 2013;7:S213-4
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Supplement 5 Drug cut-offsfor predicting loss of or lack of regaining response

Supplement 5 Table 1 Drug cut-offs defined by ROC analysis in included studies using drug level as predictor of loss of or lack of regaining response (by assay

type and drug)
Reference Cut-off in pg/ml Per for mance measur es AUC (95% ClI) Clinical marker Drug Assay
Sens | Spec | PPV | NPV
Bortlik 3 0.70 0.62 | 041 | 084 0.70 (0.57-0.83) Sustained response (no treatment IFX ELISA
2013[41] failure or drug intolerance, no surgery,
I Sintroduction, steroids or Infliximab
increase)
Cornillie 35 0.64 0.78 | 056 |0.83 0.75 Sustained response (CDAI score IFX ELISA
2014[42] change)
Steenholdt 0.5 0.86 0.85 | NR NR 0.93(0.85-1.0) Maintained response (good responseto | IFX RIA
2011]33] induction therapy at 0, 2 and 6 weeks
followed by good response to
maintenance therapy)
2.2 (TL week 14) 0.79 0.94 0.93 (SE 0.04)
Chiu No Adalimumab NR NR NR NR Week 4: 0.51 Clinical remission (CDAI <150) ADA ELISA
2013[47] concentration identified Week 24: 0.58
associated with clinical Week 56: 0.57
remission at any time point
so clinical utility of
measuring Adalimumab
concentrations was difficult
to assess
I maeda 5.9 0.67 092 | NR NR 0.83 (0.80-0.95) CRP <0.3mg/dL ADA ELISA
2014[36]
Mazor 5.85 0.68 0.71 | NR NR 0.75 (0.66-0.84) Remission according to 2 physicians ADA ELISA
201437] assessment
Roblin 4.85 0.81 0.67 | 084 | 057 0.73 Clinical remission (CDAI <150) ADA ELISA
2014[38] 4.9 0.66 085 |0.88 |051 0.77 MH (disappearance of al ulcerations
on endoscopy)
Frederiksen 145 1.00 012 |041 |1.00 0.77 (0.62-0.93) LOR (physician’s global assessment) ADA RIA
2014[39] 0.35 0.50 0.96 0.89 0.76
6.85 0.69 0.69 0.58 0.78




Supplement 5 Table 2 Drug cut-offs in included studies not reporting a ROC analysis and using drug level as predictor of loss of or lack of regaining response (by
assay type)

Reference Cut-off in pg/ml Sour ce of cut-off Drug Assay
Hibi 2014{43] 1 Maser 2006[46] IFX ELISA
Imaeda 2012[26] 0.66 95" percentile value from 35 patients who had never received Infliximab IFX ELISA
Kopylov 2012[28] Unclear Unclear IFX ELISA
Maser 2006[46] 14 Unclear IFX ELISA
Yanai 2012[44] abstract 1 Unclear IFX ELISA
Ben Bassat 2013[45] abstract | 2 Derived from data not pre-specified IFX HMSA
Ainsworth 2008[22] 0.5 Derived from data not pre-specified IFX RIA
Steenhol dt 2014[23] 0.5 Steenholdt 2011[33] IFX RIA

Supplement 5 Table 3 Additional studies reporting drug cut-offs derived by ROC analysis but not reporting sufficient 2x2 data for using drug level as predictor of
loss of or lack of regaining response (by assay type and drug)

Reference Cut-off in pg/ml Per for mance measur es AUC (95% ClI) Clinical marker Drug Assay
Sens Spec PPV | NPV

Goldberg R, Beswick L, 3 0.90 0.37 NR NR 0.75 Disease activity (physicians global IFX ELISA

Van Langenberg D, et al. assessment and CRP levels)

Journal of Crohn's and
Colitis 2014,8:5223

Abstract

Imaeda H, Bamba S, 0.6 0.73 0.62 NR | NR 0.67 (0.60-0.81) CRP <0.3mg/dL IFX ELISA
Takahashi K, et a. J 1.0 0.67 0.71 NR | NR 0.72 (0.50-0.73) Serum albumin (> 4.0mg/dL)

Gastroenterol 11 0.72 0.56 NR | NR 0.63 (0.55-0.65) FC (<300pg/g)

2014,49(4):674-82 40 0.71 0.70 NR | NR 0.63 (0.56-0.70) MH (Rutgeerts scoring system O or 1)

Marits P, Landucci L, 4.1 0.87 0.44 NR | NR 0.74 (SE 0.037) Remission (HBI <5 and CRP < 3 mg/l) IFX ELISA

Sundin U, et a. Journa
of Crohn's & colitis
2014;8(8):881-9

Nagore D, Ruiz Del Agua | 0.8 0.86 0.75 NR NR 0.86 (0.76-0.96) Active disease IFX ELISA




Reference

Cut-off in pg/ml

Perfor mance measures

Sens Spec PPV

NPV

AUC (95% CI)

Clinical marker

Drug

Assay

A, Pascual J, et al.
Therapeutic (TU1325).
Gastroenterology
2015;148(4 Suppl 1):S-
860

(Promonitor)

Pallagi-Kunstar E, Farkas
K, Szepes Z, et al. World
J Gastroenterol
2014;20(17):5031-5

3.01

NR NR NR

NR

NR

Detecting anti-drug antibodies

IFX

ELISA

Paul S, Tedesco ED,
MarotteH, et a..
Gastroenterology
2012;142(5 Suppl):S354

0.76 0.82 NR

NR

0.60

Remission (CDAI score <150)

IFX

ELISA

Paul S, Del Tedesco E,
Marotte H, et al..
Inflamm Bowel Dis
2013;19(12):2568-76

0.5 (trough after
optimisation minus
trough before
optimisation)

0.88 0.76 0.78

0.86

0.91 (0.83-1.0)

Mucosal healing (FC <250ug/g)

IFX

ELISA (

Singh N, Rosenthal CJ,
Melmed GY, et al.
Inflamm Bowel Dis
2014;20(10):1708-13

4
7

0.53 0.75 0.76
0.33 1.00 1.00

0.52
0.50

0.64 (0.51-0.75)
0.67 (0.58-0.75)

Week 14 Infliximab levels as predictor of
week 54 clinical remission according to
CDAI

IFX

ELISA

Baert F, Drobne D, Gils
A, etd. Clin
Gastroenterol Hepatol
2014;12(9):1474-81

2 (after re-exposure
to Infliximab)

NR NR NR

NR

0.76 (0.62-0.90)

Long term response (clinical assessment
[HBI] and CRP levelg[<3mg/I])

IFX

HMSA

Levesque BG, Greenberg
GR,Zou G, et a.
Aliment Pharmacol Ther
2014;39(10):1126-35

NR NR NR

NR

NR

Disease activity at week 8 (=70 point
increase in CDAI and CRP >5ug/l)

IFX

HMSA

Vande Casteele N, Gils
A, Singh S, eta. AmJ
Gastroenterol
2013;108(6):962-71

13 (TL week 6)

0.72 081 NR

NR

0.87 (SE 0.06)

anti-drug antibody formation

IFX

HMSA

Feagan BG, Singh S,
Lockton S, et al.
Gastroenterology
2012;142(5 Suppl):S-114
Abstract

NR NR NR

NR

0.74

Disease activity

IFX

HPLC based
fluid phase
assay

Goldberg R, Beswick L,
Van Langenberg D, et al.
Journal of Crohn'sand

0.83 0.63 NR

NR

0.8

Disease activity (physicians global
assessment and CRP levels)

ADA

ELISA




Reference

Cut-off in pg/ml

Perfor mance measures

Sens Spec PPV

NPV

AUC (95% CI)

Clinical marker

Drug

Assay

Colitis 2014;8:5223
Abstract

Karmiris K, Paintaud G,
Noman M, et al.
Gastroenterology
2009;137(5):1628-40

0.33

0.95 NR 0.81

NR

NR

Sustained clinical benefit (patient reporting
lasting control of disease with possible dose
escalation)

ADA

ELISA

Ward MG, Kariyawasam
VC, Mogan SB, et al. J
Gastroenterol Hepatol
2013;28:100-01 Abstract

4.9

0.83 0.65 NR

NR

0.75

Remission

ADA

LISA

arur AJ, Deshpande AR,
Sussman DA, et a.
Gastroenterology
2013;144(5 Suppl):S774-
5

Abstract

NR NR NR

NR

0.71

Elevation of CRP

ADA

HMSA

Mazor Y, Kopylov U,
Hur DB, et a.
Gastroenterology
2013;144(5 Suppl):S-778
Abstract

NR NR NR

NR

0.77 (0.67-0.86)

Clinica response and normal CRP

ADA

NR




Supplement 6 Summary of quality assessment resultsusing the QUADAS-2 tool with index questions adapted to thereview for studies
comparing performance of different tests

Supplement 6 Table 1Tabular presentation of QUADAS-2 results

Study RISK OF BIAS APPLICABILITY CONCERNS
PATIENT INDEX REFERENCE FLOW AND PATIENT INDEX TEST REFERENCE
SELECTION TEST STANDARD TIMING SELECTION STANDARD

Ainsworth 2008[22]
Baert 2014[20]
Ben-Horin 2011[34]
Ben-Horin 2012[17]
Bortlik 2013[41]
Candon 2005[18]
Chiu 2013[47]
Cornillie 2014 [42]
Farrell 2003[24]
Frederiksen 2014[39]
Hanauer 2004[25]
Hibi 2014[43]
Imaeda 2012[26]
Imaeda 2014[36]
Kopylov 2012[28]
Maser 2006[46]
Mazor 2014 [37]
Pariente 2012[19]
Roblin 2014(38]
Steenholdt 2011[33]
Steenholdt 2013[31]
Steenholdt 2014[23]
Van Casteele 2013[21]
West 2008[40]
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Supplement 6 Figure 1 Graphical summary presentation of QUADAS-2 quality assessment results
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Supplement 7 Results of hierarchical meta-analysis of included studies

Supplement 7 Table 1 Test accuracy statistics from hierarchical meta-analyses

Trough Infliximab level as predictor of loss or absence of response

Studies included parameter Point estimate 95% LCI 95% UCI
all 11 studies Sens 0.657232 0.546288 0.753299
all 11 studies Spec 0.80625 0.744166 0.85618
al 11 studies DOR 7.978975 4.119972 15.45254
all 11 studies LR+ 3.392169 2.35152 4.893351
all 11 studies LR- 0.425139 0.305104 0.592398
all 11 studies VULR- 2.352175 1.688056 3.277573
responder populationsonly | Sens 0.681452 0.592117 0.759178
responder populationsonly | Spec 0.790873 0.723301 0.845468
responder populationsonly | DOR 8.090128 4.353039 15.03551
responder populationsonly | LR+ 3.258549 2.287802 4.641198
responder populationsonly | LR- 0.402781 0.298559 0.543385
responder populationsonly | 1/LR- 2.482739 1.840315 3.349423
ELISA studiesonly Sens 0.652104 0.564027 0.730877
ELISA studiesonly Spec 0.789041 0.691592 0.861849
ELISA studiesonly DOR 7.010794 3.450232 14.24578
ELISA studiesonly LR+ 3.091133 1.959085 4.877331
ELISA studies only LR- 0.440911 0.329778 0.589495
ELISA studiesonly VULR- 2.268033 1.696367 3.032348
Trough level of antibodiesto I nfliximab as predictor of loss or absence of response

Studies included parameter Point estimate 95% LCI 95% UCI
all 20 studies Sens 0.559745 0.444812 0.668611
all 20 studies Spec 0.792243 0.688105 0.868267
all 20 studies DOR 4.848283 2.519589 9.329239
all 20 studies LR+ 2.694226 1.72293 4.213088
all 20 studies LR- 0.555707 0.426575 0.72393
all 20 studies VULR- 1.799509 1.38135 2.344251
all studies minus outliers* Sens 0.597 0.477 0.707
all studies minus outliers* Spec 0.807 0.742 0.859
all studies minus outliers* DOR 6.183 3.805 10.050
all studies minus outliers* LR+ 3.088 2311 4.127
all studies minus outliers* LR- 0.500 0.381 0.655




all studies minus outliers VLR- 2.002 1.528 2.623
responder populationsonly | Sens 0.570 0.445 0.687
responder populationsonly | Spec 0.849 0.787 0.896
responder populationsonly | DOR 7.460 4544 12.250
responder populationsonly | LR+ 3.778 2.722 5.244
responder populationsonly | LR- 0.506 0.388 0.660
responder populationsonly | 1/LR- 1.974 1514 2574
ELISA studiesonly Sens 0.482 0.355 0.611
ELISA studiesonly Spec 0.880 0.841 0.911
ELISA studiesonly DOR 6.830 3.872 12.050
ELISA studiesonly LR+ 4.022 2.805 5.768
ELISA studiesonly LR- 0.589 0.459 0.755
ELISA studiesonly VULR- 1.698 1.324 2178
Trough Adalimumab level as predictor of lossor absence of response

Parameter Point estimate 95% LCI 95% UCI
All 5 studies Sens 0.543476 0.246586 0.812386
All 5 studies Spec 0.640241 0.325873 0.86758
All 5 studies DOR 2.118592 0.172646 25.99789
All 5 studies LR+ 1.510665 0.38102 5.989464
All 5 studies LR- 0.713051 0.229687 2.213631
All 5 studies VULR- 1.402424 0.451747 4.353753
All studies minus Chiu Parameter Point estimate 95% LCI 95% UCI
All studies minus Chiu Sens 0.684 0.591 0.764
All studies minus Chiu Spec 0.786 0.643 0.883
All studies minus Chiu DOR 7971 3.646 17.428
All studies minus Chiu LR+ 3.201 1.822 5.623
All studies minus Chiu LR- 0.402 0.297 0.542
All studies minus Chiu VULR- 2.490 1.844 3.363
Trough level of antibodiesto Adalimumab as predictor of loss or absence of response

Parameter Point estimate 95% LCI 95% UCI
All 6 studies Sens 0.471206 0.2903357 0.66
All 6 studies Spec 0.915467 0.7939073 0.968
All 6 studies DOR 9.65022 4.387759 21.22
All 6 studies LR+ 5.574189 2.646268 11.74
All 6 studies LR- 0.577623 0.4208713 0.793




All 6 studies VULR- 1.731233 1.261422 2.376
Parameter Point estimate 95% LCI 95% UCI
All studies minus Mazor Sens 0.542264 0.3611645 0.713
All studies minus Mazor Spec 0.884874 0.7444581 0.953
All studies minus Mazor DOR 9.105532 3.764526 22.02
All studies minus Mazor LR+ 4710191 2.221639 9.986
All studies minus Mazor LR- 0.517289 0.361111 0.741
All studies minus Mazor VULR- 1.933156 1.349505 2.769

Sens = sengitivity; Spec = specificity; DOR = diagnostic odds ratio; LR+ = positive likelihood ratio;

LR- = negative likelihood ratio; 1/L R-

= inverse of negative likelihood ratio.
*Qutliers are Ainsworth 2008 and Steenholdt 2014




Supplement 7 Figure 1. Hierarchical meta-analysis of studies of trough levels of
antibodiesto Adalimumab (upper row) and of Adalimumab (lower row) for predicting
loss of response or failureto regain response
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Top Upper left = all anti-Adalimumab antibody studies; upper right = anti-Adalimumab antibody
studies but omitting the study of Mazor; lower left Adalimumab studies but omitting the study of
patients with secondary loss of response (Chiu); lower right = all Adalimumab studies. The square
symbol represents the summary point estimate on the HSROC curve. Mazor was omitted because it
was a particularly large and influential study.



Supplement 8 Impact of additional studies on meta-analysisresults

Supplement 8 Table 1 Characteristics of additional studiesidentified by search update

STUDY DRUG DIAGNOSIS RESPONSE/LOR TEST RESPONSE
MEASURE

Infliximab trough level as predictor of loss of or lack of regaining response

Levesque 2014 [51] IFX CD LOR HMSA > 70 CDAI increase

Reinisch 2016 [53] IFX CD LOR ELISA Mucosal healing

Ungar 2016 [52] IFX CD LOR HMSA Mucosal healing

| Adalimumab trough level as predictor of loss of or lack of regaining response

Bodini 2015 [54] ADA CD LOR HMSA > 7 HBI

Morita 2016 [57] ADA CD LOR ELISA Mucosal healing

Ungar 2016 [52] ADA CD LOR HMSA Mucosal healing

Yarur 2016 [56] ADA IBD~0.89CD LOR HMSA Mucosal healing

Zittan 2016 [55] ADA CD LOR HMSA Mucosal healing

Diagnosis = study patient population; LOR = patients with loss of response; Response measure = method used for
defining clinical response; ADA = Adalimumab; IFX = Infliximab; CD = Crohn’s disease; IBD = inflammatory
bowel disease; ELISA = enzyme linked immunoassay; HBI = Harvey-Bradshaw Index; HM SA= Homogenous
Mohility Shift Assay; CDAI = Crohn’s disease activity index score.

Sensitivity and specificity pairs for the new studies are shown in Supplement 8 Figure 1 together with

those for earlier studies.




Infliximab trough levels

Study TP FP FN TH assay POP RES Sensitivity (95% CI) Specificity (95% CI} Sensitivity (95% CI)  Specificity (95% CI)
Reinisch 3B 29 15 70 ELISA LR MH 0.72[0.58 0.83 0.71[0.61, 0.79 — —
Levesque 178 11 113 25 HMSA LR CDAl 0.61[0.55, 0.67] 0.69[0.52 0.84] = ——
Ungar 2016 3B 15 7 7T HMEA LR MH 0.84[0.71, 0.94] 0.32[0.14, 0.55 —& —
Ainswoarth 2008 71 1 18 RIA LR PJ 0.88[0.47, 1.00] 0.95[0.74, 1.00] — & —&
Steenholdt 2014 m 7 M A RI& LR CDAl 0.32[0.17, 0.51] 0.82[0.6R, 0.9 —— —&
Bartlik 2013 16 23 7 38 ELISA R PJ 0.70[0.47, 0.87] 0.62[0.49 0.74 — ——
Carnillie 2014 14 N 8 38 ELISA R CDAI 0.64[0.41, 0.83 0.78[0.63 0.88 — —
Hibi 2014 g 4 722 ELISA R CDAl 0.53[0.27, 0.79 0.85[0.65, 0.96 — —&
Imaeda 2012 9 8 8 33 ELISA R CDAl 0.53[0.28 0.77] 0.80[0.65, 0.91] — —
Kapyloy 2012 22 9 3 ELISA R FJ 0.70[0.51, 0.89 0.94 [0.80, 0.99 —— —=
Yanai 2012 710 7T 16 ELISA R FJ 0.501[0.23 0.77 0.62[0.41, 0.80 — —a—
Ben-Bassat 2013 50 29 10 145 HMSA R HBI 0.83[0.71, 0.93 0.83[0.77, 0.89 — =
Steenholdt 2011 1% 7 3N RiA R FJ 0.86[0.64, 0.97] 0.851[0.72, 0.94] — —
Maser 2006 221 13 44 U R HBI 0.63[0.45 0.79 oso@evoeq ., o —m@— 0, ., ., %
0020406081 0020406081
Adalimumab trough levels
Study TP FP FN TH assay POP RES Sensitivity (95% CI) Specificity (95% CI} Sensitivity (95% Cl)  Specificity (95% CI)
Roblin 2014 16 2 8 14 ELISA R MH 067 [0.45 0.84] 088 062 0,97 — —
Wazor 2014 48 16 20 34 ELISA R PJCRP 0.71 [0.58 0.81] 068 [0.53 0,80 —= ——
Imaeda 2014 M 2 & 23 ELISA R CRP 067 [0.38 0.88 0.92[0.74 099 — —=
Frederiksen 2014 12 8 6 20 R4 R F.J BM 067 [0.41, 087 069 [0.49 0.89 — —a—
Chiu 2013 7 7 &6 88 ELISA LR CDAIMDD 011 [0.05 023 093[0487 047 - =
Bodini 2014 13 2 0 8 ELSA LR HEI 1.00[0.75 1.00] 0.80[0.44 0497 —4a — &
Maorita 2016 2 4 4 10 ELISA LR MH 0.86 [0.67, 0.96 0.71[0.42 093 — —
Ungar 2016 I 22 B 14 ELISA LR MH 086 [0.71, 0959 0.38[0.23 047 — ——
Yarur 2016 M M B 29 ELISA LR MH 0.84 [0.68 094 0.72[0.56 0.85 — —a—
Zittan 2016 19 3 B 32 ELISA LR MH 0.76 [0.55 0.91] nermyr o088, .—!— | :_':
0020406081 0020406081

Supplement 8 Figure 1 Paired forest plots for trough anti-TNF levels for predicting loss of
response or failure to regain response to Infliximab (upper, 3 new studies at the top) and
Adalimumab (lower, 5 new studies at the bottom);

RES = criterion for determining clinical response, POP study patient population, RIA =
radioimmunoassay, HMSA = homogeneous mobility shift assay, ELISA = enzyme linked immunoassay,
LR = patients with loss of response, R = patients with response, UC = unclear, PJ BM = physicians
judgement and biological measure; PJ = physicians' judgement, HBI = Harvey Bradshaw Index score,
CDAI = Crohn’'s disease activity index score, CRP = C-reactive protein level, MH = mucosal healing

Meta-analysis of I nfliximab trough studies

Three new studies were identified reporting test accuracy of infliximab trough levelsto predict loss of
response bringing the total number of studies available for meta-analysisto 14.[51-53] The meta-
analysis summary estimates of test accuracy for the original el even and of the 14 studies are

summarised in Supplement 8 Table 2.
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Supplement 8 Table 2 Test accuracy statistics from hierarchical meta-analyses (infliximab

studies)
Trough Infliximab level as predictor of loss or absence of response
Studies included parameter | UMAYROINt 95% LCI 95% UCI
original 11 studies Sens 0.657232 0.546288 0.753299
original 11 studies Spec 0.80625 0.744166 0.85618
original 11 studies DOR 7.978975 4.119972 15.45254
original 11 studies LR+ 3.392169 2.35152 4.893351
original 11 studies LR- 0.425139 0.305104 0.592398
original 11 studies ULR- 2.352175 1.688056 3.277573
Updated analysisincluding three new studies
al 14 studies Sens 0.674018 0.587579 0.750047
al 14 studies Spec 0.774693 0.696482 0.837453
all 14 studies DOR 7.109369 4.225833 11.96051
al 14 studies LR+ 2.991547 2.163908 4.135736
all 14 studies LR- 0.420789 0.325131 0.544592
al 14 studies ULR- 2.376486 1.836237 3.075685
Changein summary estimates after including 3 new studies
Sens 0.016786 0.041291 -0.00325
Spec -0.03156 -0.04768 -0.01873
DOR -0.86961 0.105861 -3.49203
LR+ -0.40062 -0.18761 -0.75762
LR- -0.00435 0.020027 -0.04781
VLR- 0.024311 0.148181 -0.20189
Sens = sensitivity; Spec = specificity; DOR = diagnostic odds ratio; LR+ = positive likelihood ratio;
LR- = negative likelihood ratio; 1/LR- = inverse of negative likelihood ratio.

Adding the three new studies has very little impact on the meta-analysis summary test statistic estimates

or upon their associated uncertainty. Figure 2 shows the summary ROC plots for the 11 and 14 studies.
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Supplement 8 Figure 2 Summary ROC plotsfor 11 (left) and 14 (right) studies of I nfliximab

trough levels
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Adalimumab trough studies

Five new studies were identified reporting test accuracy of adalimumab trough levelsto predict loss of
response,[54-57] thereby bringing the total number of studies available for meta-analysisto nine. The
meta-analysis summary estimates for the original four and for the nine studies are summarised in
Supplement 8 Table 3.

Supplement 8 Table 3 Test accuracy statistics from hierar chical meta-analyses (Adalimumab
studies)

Trough Infliximab level as predictor of loss or absence of response
Studies included parameter S”r{‘ﬂ”:";‘rn yPoint 95% LClI 95% UCI
original 4 studies Sens 0.684251 0.5914862 0.7643434
original 4 studies Spec 0.7862228 0.6427244 0.8826122
original 4 studies DOR 7.969987 3.64723 17.41615
original 4 studies LR+ 3.200767 1.823276 5.618956
original 4 studies LR- 0.4016025 0.2973622 0.5423841
original 4 studies ULR- 2.490025 1.843712 3.362902
Updated analysisincluding three new studies
al 9 studies Sens 0.6357 0.547669 0.715498
al 9 studies Spec 0.710633 0.591235 0.806565
al 9 studies DOR 4.285374 1.929981 9.515341
al 9 studies LR+ 2.196862 1.378996 3.499796
al 9 studies LR- 0.512642 0.363406 0.723164
al 9 studies VLR- 1.950679 1.382813 2.751747
Changein summary estimates after including 5 new studies
Sens -0.04855 -0.04382 -0.04885
Spec -0.07559 -0.05149 -0.07605
DOR -3.68461 -1.71725 -7.90081
LR+ -1.00391 -0.44428 -2.11916
LR- 0.111039 0.066043 0.18078
VLR- -0.53935 -0.4609 -0.61116
Sens = sensitivity; Spec = specificity; DOR = diagnostic odds ratio; LR+ = positive likelihood ratio;
LR- = negative likelihood ratio; 1/LR- = inverse of negative likelihood ratio. Note: the outlier study
of Chiu 2013 ENREF 47 has been omitted from the analyses

With the exception of estimated DOR, most summary test statistics remain relatively unaltered by the
addition of the five new studies. Introduction of the new studies has somewhat reduced the uncertainty
of the estimates. The considerable heterogeneity amongst the studies is evident when comparing

summary ROC plots for the four and nine studies (Supplement 8 Figure 3).
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Supplement 8 Figure 3 Summary ROC plotsfor 4 (left) and 9 (right) studies of Adalimumab
trough levels

Note: the outlier study of Chiu 2013 has been omitted from the analyses
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