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1. Search formulas for different databases. 

1.1 PubMed 

#1 ("Diabetes Mellitus, Type 2"[Mesh]) OR ((((((((((((((((((((((((((((((((Diabetes Mellitus, Type 

2[Title/Abstract]) OR (Diabetes Mellitus, Noninsulin-Dependent[Title/Abstract])) OR (Diabetes 

Mellitus, Ketosis-Resistant[Title/Abstract])) OR (Diabetes Mellitus, Ketosis 

Resistant[Title/Abstract])) OR (Ketosis-Resistant Diabetes Mellitus[Title/Abstract])) OR (Diabetes 

Mellitus, Non Insulin Dependent[Title/Abstract])) OR (Diabetes Mellitus, Non-Insulin-

Dependent[Title/Abstract])) OR (Non-Insulin-Dependent Diabetes Mellitus[Title/Abstract])) OR 

(Diabetes Mellitus, Stable[Title/Abstract])) OR (Stable Diabetes Mellitus[Title/Abstract])) OR 

(Diabetes Mellitus, Type II[Title/Abstract])) OR (NIDDM[Title/Abstract])) OR (Diabetes Mellitus, 

Noninsulin Dependent[Title/Abstract])) OR (Diabetes Mellitus, Maturity-Onset[Title/Abstract])) OR 

(Diabetes Mellitus, Maturity Onset[Title/Abstract])) OR (Maturity-Onset Diabetes 

Mellitus[Title/Abstract])) OR (Maturity Onset Diabetes Mellitus[Title/Abstract])) OR 

(MODY[Title/Abstract])) OR (Diabetes Mellitus, Slow-Onset[Title/Abstract])) OR (Diabetes 

Mellitus, Slow Onset[Title/Abstract])) OR (Slow-Onset Diabetes Mellitus[Title/Abstract])) OR 

(Type 2 Diabetes Mellitus[Title/Abstract])) OR (Noninsulin-Dependent Diabetes 

Mellitus[Title/Abstract])) OR (Noninsulin Dependent Diabetes Mellitus[Title/Abstract])) OR 

(Maturity-Onset Diabetes[Title/Abstract])) OR (Diabetes, Maturity-Onset[Title/Abstract])) OR 

(Maturity Onset Diabetes[Title/Abstract])) OR (Type 2 Diabetes[Title/Abstract])) OR (Diabetes, 

Type 2[Title/Abstract])) OR (Diabetes Mellitus, Adult-Onset[Title/Abstract])) OR (Adult-Onset 

Diabetes Mellitus[Title/Abstract])) OR (Diabetes Mellitus, Adult Onset[Title/Abstract])) 

#2 ((((((((((((((((((("Neoplasms"[Mesh]) OR (Tumor[Title/Abstract])) OR 

(Neoplasm[Title/Abstract])) OR (Tumors[Title/Abstract])) OR (Neoplasia[Title/Abstract])) OR 

(Neoplasias[Title/Abstract])) OR (Cancer[Title/Abstract])) OR (Cancers[Title/Abstract])) OR 

(Malignant Neoplasm[Title/Abstract])) OR (Malignancy[Title/Abstract])) OR 

(Malignancies[Title/Abstract])) OR (Malignant Neoplasms[Title/Abstract])) OR (Neoplasm, 

Malignant[Title/Abstract])) OR (Neoplasms, Malignant[Title/Abstract])) OR (Benign 

Neoplasms[Title/Abstract])) OR (Benign Neoplasm[Title/Abstract])) OR (Neoplasms, 

Benign[Title/Abstract])) OR (Neoplasm, Benign[Title/Abstract])) 

#3 ((((("Randomized Controlled Trial" [Publication Type]) OR ("Controlled Clinical Trial" [Publication 

Type])) OR ("Clinical Trials as Topic"[Mesh])) OR ("Random Allocation"[Mesh])) OR 

("Randomized Controlled Trials as Topic"[Mesh])) OR ((((((((Randomized Controlled 

Trial[Title/Abstract]) OR (Controlled Clinical Trial[Title/Abstract])) OR (Clinical Trials as 

Topic[Title/Abstract])) OR (random allocation[Title/Abstract])) OR (randomized controlled trials as 

topic[Title/Abstract])) OR (randomly[Title/Abstract])) OR (random[Title/Abstract])) OR 

(RCT[Title/Abstract])) 

#4 #1 AND #2 AND #3 

 



1.2 Web of science 

#1 (((((((((((((((((((((((((((((((TS=(Diabetes Mellitus, Type 2)) OR TS=(Diabetes Mellitus, Noninsulin-

Dependent)) OR TS=(Diabetes Mellitus, Ketosis-Resistant)) OR TS=(Diabetes Mellitus, Ketosis 

Resistant)) OR TS=(Ketosis-Resistant Diabetes Mellitus)) OR TS=(Diabetes Mellitus, Non Insulin 

Dependent)) OR TS=(Diabetes Mellitus, Non-Insulin-Dependent)) OR TS=(Non-Insulin-

Dependent Diabetes Mellitus)) OR TS=(Diabetes Mellitus, Stable)) OR TS=(Stable Diabetes 

Mellitus)) OR TS=(Diabetes Mellitus, Type II)) OR TS=(NIDDM)) OR TS=(Diabetes Mellitus, 

Noninsulin Dependent)) OR TS=(Diabetes Mellitus, Maturity-Onset)) OR TS=(Diabetes Mellitus, 

Maturity Onset)) OR TS=(Maturity-Onset Diabetes Mellitus)) OR TS=(Maturity Onset Diabetes 

Mellitus)) OR TS=(MODY)) OR TS=(Diabetes Mellitus, Slow-Onset)) OR TS=(Diabetes Mellitus, 

Slow Onset)) OR TS=(Slow-Onset Diabetes Mellitus)) OR TS=(Type 2 Diabetes Mellitus)) OR 

TS=(Noninsulin-Dependent Diabetes Mellitus)) OR TS=(Noninsulin Dependent Diabetes 

Mellitus)) OR TS=(Maturity-Onset Diabetes)) OR TS=(Diabetes, Maturity-Onset)) OR 

TS=(Maturity Onset Diabetes)) OR TS=(Type 2 Diabetes)) OR TS=(Diabetes, Type 2)) OR 

TS=(Diabetes Mellitus, Adult-Onset)) OR TS=(Adult-Onset Diabetes Mellitus)) OR TS=(Diabetes 

Mellitus, Adult Onset) 

#2 (((((((((((((((((TS=(Neoplasms)) OR TS=(Tumor)) OR TS=(Neoplasm)) OR TS=(Tumors)) OR 

TS=(Neoplasia)) OR TS=(Neoplasias)) OR TS=(Cancer)) OR TS=(Cancers)) OR TS=(Malignant 

Neoplasm)) OR TS=(Malignancy)) OR TS=(Malignancies)) OR TS=(Malignant Neoplasms)) OR 

TS=(Neoplasm, Malignant)) OR TS=(Neoplasms, Malignant)) OR TS=(Benign Neoplasms)) OR 

TS=(Benign Neoplasm)) OR TS=(Neoplasms, Benign)) OR TS=(Neoplasm, Benign) 

#3 (((((TS=(Randomized Controlled Trial )) OR TS=(Clinical Trials)) OR TS=(random allocation)) 

OR TS=(randomly)) OR TS=(random)) OR TS=(RCT) 

#4 #1 AND #2 AND #3 

 

1.3 Cochrane 

#1 (Diabetes Mellitus, Type 2):ti,ab,kw OR (Diabetes Mellitus, Noninsulin-Dependent):ti,ab,kw OR 

(Diabetes Mellitus, Ketosis-Resistant):ti,ab,kw OR (Diabetes Mellitus, Ketosis Resistant):ti,ab,kw 

OR (Ketosis-Resistant Diabetes Mellitus):ti,ab,kw OR (Diabetes Mellitus, Non Insulin 

Dependent):ti,ab,kw OR (Diabetes Mellitus, Non-Insulin-Dependent):ti,ab,kw OR (Non-Insulin-

Dependent Diabetes Mellitus):ti,ab,kw OR (Diabetes Mellitus, Stable):ti,ab,kw OR (Stable 

Diabetes Mellitus):ti,ab,kw OR (Diabetes Mellitus, Type II):ti,ab,kw OR (NIDDM):ti,ab,kw OR 

(Diabetes Mellitus, Noninsulin Dependent):ti,ab,kw OR (Diabetes Mellitus, Maturity-

Onset):ti,ab,kw OR (Diabetes Mellitus, Maturity Onset):ti,ab,kw OR (Maturity-Onset Diabetes 

Mellitus):ti,ab,kw OR (Maturity Onset Diabetes Mellitus):ti,ab,kw OR (MODY):ti,ab,kw OR 

(Diabetes Mellitus, Slow-Onset):ti,ab,kw OR (Diabetes Mellitus, Slow Onset):ti,ab,kw OR (Slow-

Onset Diabetes Mellitus):ti,ab,kw OR (Type 2 Diabetes Mellitus):ti,ab,kw OR (Noninsulin-

Dependent Diabetes Mellitus):ti,ab,kw OR (Noninsulin Dependent Diabetes Mellitus):ti,ab,kw OR 

(Maturity-Onset Diabetes):ti,ab,kw OR (Diabetes, Maturity-Onset):ti,ab,kw OR (Maturity Onset 

Diabetes):ti,ab,kw OR (Type 2 Diabetes):ti,ab,kw OR (Diabetes, Type 2):ti,ab,kw OR (Diabetes 



Mellitus, Adult-Onset):ti,ab,kw OR (Adult-Onset Diabetes Mellitus):ti,ab,kw OR (Diabetes 

Mellitus, Adult Onset):ti,ab,kw 

#2 (Neoplasms):ti,ab,kw OR (Tumor):ti,ab,kw OR (Neoplasm):ti,ab,kw OR (Tumors):ti,ab,kw OR 

(Neoplasia):ti,ab,kw OR (Neoplasias):ti,ab,kw OR (Cancer):ti,ab,kw OR (Cancers):ti,ab,kw OR 

(Malignant Neoplasm):ti,ab,kw OR (Malignancy):ti,ab,kw OR (Malignancies):ti,ab,kw OR 

(Malignant Neoplasms):ti,ab,kw OR (Neoplasm, Malignant):ti,ab,kw OR (Neoplasms, 

Malignant):ti,ab,kw OR (Benign Neoplasms):ti,ab,kw OR (Benign Neoplasm):ti,ab,kw OR 

(Neoplasms, Benign):ti,ab,kw OR (Neoplasm, Benign):ti,ab,kw 

#3 ("randomized clinical trial"):pt OR ("controlled clinical trial"):pt OR ("clinical trial"):ti,ab,kw OR 

("random allocation"):ti,ab,kw OR ("clinical trial"):ti,ab,kw ("randomly"):ti,ab,kw 

#4 #1 AND # 2 AND #3 

 

1.4 EMBASE 

#1 (Diabetes Mellitus, Type 2):ti,ab,kw OR (Diabetes Mellitus, Noninsulin-Dependent):ti,ab,kw OR 

(Diabetes Mellitus, Ketosis-Resistant):ti,ab,kw OR (Diabetes Mellitus, Ketosis Resistant):ti,ab,kw 

OR (Ketosis-Resistant Diabetes Mellitus):ti,ab,kw OR (Diabetes Mellitus, Non Insulin 

Dependent):ti,ab,kw OR (Diabetes Mellitus, Non-Insulin-Dependent):ti,ab,kw OR (Non-Insulin-

Dependent Diabetes Mellitus):ti,ab,kw OR (Diabetes Mellitus, Stable):ti,ab,kw OR (Stable 

Diabetes Mellitus):ti,ab,kw OR (Diabetes Mellitus, Type II):ti,ab,kw OR (NIDDM):ti,ab,kw OR 

(Diabetes Mellitus, Noninsulin Dependent):ti,ab,kw OR (Diabetes Mellitus, Maturity-

Onset):ti,ab,kw OR (Diabetes Mellitus, Maturity Onset):ti,ab,kw OR (Maturity-Onset Diabetes 

Mellitus):ti,ab,kw OR (Maturity Onset Diabetes Mellitus):ti,ab,kw OR (MODY):ti,ab,kw OR 

(Diabetes Mellitus, Slow-Onset):ti,ab,kw OR (Diabetes Mellitus, Slow Onset):ti,ab,kw OR (Slow-

Onset Diabetes Mellitus):ti,ab,kw OR (Type 2 Diabetes Mellitus):ti,ab,kw OR (Noninsulin-

Dependent Diabetes Mellitus):ti,ab,kw OR (Noninsulin Dependent Diabetes Mellitus):ti,ab,kw OR 

(Maturity-Onset Diabetes):ti,ab,kw OR (Diabetes, Maturity-Onset):ti,ab,kw OR (Maturity Onset 

Diabetes):ti,ab,kw OR (Type 2 Diabetes):ti,ab,kw OR (Diabetes, Type 2):ti,ab,kw OR (Diabetes 

Mellitus, Adult-Onset):ti,ab,kw OR (Adult-Onset Diabetes Mellitus):ti,ab,kw OR (Diabetes 

Mellitus, Adult Onset):ti,ab,kw 

#2 'Neoplasms':ti,ab,kw OR 'Tumor':ti,ab,kw OR 'Neoplasm':ti,ab,kw OR 'Neoplasm':ti,ab,kw OR 

'Tumors':ti,ab,kw OR 'Cancer':ti,ab,kw OR 'Cancers':ti,ab,kw OR 'Malignancy':ti,ab,kw OR 

'Malignancies':ti,ab,kw OR 'Malignant Neoplasms':ti,ab,kw OR 'Neoplasm, Malignant':ti,ab,kw 

OR 'Neoplasms, Malignant':ti,ab,kw OR 'Benign Neoplasms':ti,ab,kw OR 'Benign 

Neoplasm':ti,ab,kw OR 'Neoplasms, Benign':ti,ab,kw OR 'Neoplasm, Benign':ti,ab,kw 

#3 ("randomized clinical trial"):pt OR ("controlled clinical trial"):pt OR ("clinical trial"):ti,ab,kw OR 

("random allocation"):ti,ab,kw OR ("clinical trial"):ti,ab,kw ("randomly"):ti,ab,kw 

#4 #1 AND #2 AND #3 

 

 



2. Basic Characteristics of Included Literature 

Table 2-1 Basic Characteristics of Included Literature 

Study Clinical trial 

registration 

number 

Design Interventio

n duration 

Patients 

(n) 

Intervention 

measures 

Age 

(year) 

Sex 

(male/female) 

BMI 

(kg/m2) 

(Inclusion 

Criteria) 

BMI 

(kg/m2)  

HbA1c (%)  

(Inclusion 

Criteria) 

HbA1c 

(%) 

Cancer was 

designated as a 

predefined 

outcome 

Baptist 

2012(1) 
NCT00622284 

parallel-group, non-

inferiority double-blind trial 
104w 1552 

linagliptin 

glimepiride 
59.8(9.4) 933/618 ≤40 30.2(4.7) 6.0-10 7.7(0.9) No 

Masaru 

2021(2) 
jRCTs031180205 

52-week randomized open-

label trial 
52w 111 

Ipragliflozin 

Sitagliptin 
59.2(10.8) 68/53 - 26.6(3.8) 6.5-10 7.5(0.72) No 

Mathieu 

2014(3) 
NCT01388361 

multinational, Phase 3b, 

open-label, randomized, treat-

to-target study 

104w 177 
liraglutide 

insulin 
61(9) - - 32.3(5.2) - 7.7(0.7) No 

Nauck 

2007(4) 
NCT00082407 

52-week, open-label, non-

inferiority trial 
52w 501 

Exenatide 

Premixed insulin 
59(9) 403/98 25-40 30.4(4.1) 7.0-11 8.6(1.1) No 

Philip 

2017(5) 
NCT01717313 

multicenter, double-blind, 

randomized, parallel-group 

trial 

54w 329 
Omarigliptin 

Placebo 
57.2(9.5) 192/137 - 31(6.4) 6.5-10 8.1(1) No 

Yehuda 

2017(6) 
NCT01682759 

randomized, double-blind, 

non-inferiority trial 
54w 751 

omarigliptin 

glimepiride 
58(10) 414/437 - 31.5(5.6) 6.5-9 7.5(0.8) No 

Gantz 

2017(7) 
NCT01703208 

randomized, 

placebo-controlled study 
96w 4202 

Omarigliptin 

Placebo 
63.7(8.5) 2948/1254 - 31.3(5.6) 6.5-10 8(0.9) No 

Adrian 

2018(8) 
NCT02465515 

double-blind, randomised 

placebo-controlled trial 
1.5y 9463 

Albiglutide 

Placebo 
64.2(8.7) 6569/2894 - 32.3(5.9) >7 8.7(1.5) Yes 

William 

2013(9) 
NCT00968708 

multicenter, randomized, 

double-blind trial 
18m 5380 

Alogliptin 

Placebo 
61  - 28.7 6.5-11 8.0(1.1) Yes 

Perkovic 

2019(10) 
NCT02065791  

double-blind, randomized 

trial 
2.62y 4401 

Canagliflozin 

Placebo 
63(9.0) 2907/1494 - 31.3(6.2) 6.5-12 8.3(1.3) No 

Vlado 

2018(11) 

NCT01032629; 

NCT01989754 
randomised clinical trial 78w 10142 

Canagliflozin 

Placebo 
- - - - - - No 



GUNTRAM 

2013(12) 
NCT01137812 

randomized, double-blind, 

active-controlled, phase 3 

study 

52w 755 
canagliflozin 

sitagliptin 
56.7(9.5) 422/333 - 31.6(6.9) 7-10.5 8.1(0.9) No 

Lawrence 

2015(13) 
NCT00968812 

randomized, double-blind 

study 
104w 1450 

Canagliflozin 

Glimepiride 
56.2(9.2) 756/694 - 31.0(5.4) 7-9.5 7.8(0.8) No 

Martin 

2014(14) 
NCT01167881 

randomised, active-

controlled, double-blind, 

phase 3 trial 

104w 1549 
empagliflozin 

glimepiride 
56(10.4) 853/696 ≤45 30.1(5.3) 7.0-10 

7.92(0.84

) 

No 

Steven 

2008(15) 
NCT00225277 

Double-blind, randomized, 

multicenter trial  
18m 543 

Pioglitazone 

Glimepiride 
59.8(9.3) 366/177 - 32.1(5.3) 6.0-10 7.4(1.0) No 

Lawrence 

2014(16) 
NCT01042977 

Multicenter, Randomized, 

Double-Blind, Placebo-

Controlled Study 

52w 962 
Dapagliflozin 

Placebo 
63.8(7.3) 644/318 - 32.8(5.5) 7.0-10 8.1(0.8) No 

Clifford 

2013(17) 
NCT00528879 

randomized, double-blind, 

placebo-controlled 102-week 

trial 

102w 546 
Dapagliflozin 

Placebo 
54(9.5) 292/254 - 31.5(5.0) >8 8(0.9) No 

Wiviott 

2019(18) 
NCT01730534 

randomized, double-blind, 

multinational, placebo-

controlled, phase 3 trial 

4.2y 17160 
Dapagliflozin 

Placebo 
64(6.8) 10738/6422 - 32.1(6.1) 6.5-12 8.3(1.2) No 

Wilding 

2014(19) 
NCT00673231 

randomized, placebo-

controlled, double-blinded, 

multicentre trial 

56w 800 
Dapagliflozin 

Placebo 
59(8) 382/418 - 33.1(5) 7.5-10.5 8.5(0.8) No 

Bolinder 

2014(20) 
NCT00855166 

randomized, double-blind, 

placebo-controlled study 
102w 182 

Dapagliflozin 

Placebo 
60.7(7.49) 100/80 ≥25 

31.87(3.9

) 
6.5-8.5 

7.17(0.49

) 
No 

MICHAEL 

2011(21) 
NCT00660907 

double-blind, multicenter, 

active-controlled, 

noninferiority trial 

52w 801 
dapagliflozin 

glipizide 
58.4(9.58) 441/360 - 

31.47(5.0

1) 
6.5-10 

7.72(0.87

) 

No 

William 

2015(22) 
NCT01031680 

Multicenter, Randomized, 

Double-Blind, Placebo-

Controlled Study 

52w 922 
dapagliflozin 

Placebo 
63(7.3) 632/290 - 32.8(6) - 

8.18(0.84

) 

No 

Yuichiro 

2020(23) 
NCT03018028 

phase 2/3a, randomised, 

controlled trial 
52w 243 

oral semaglutide 

liraglutide 

placebo 

59(10) 191/52 - 26.5(4) 6.5-10 8.2(1) No 

Hertzel 

2019(24) 
NCT01394952 

a double-blind, randomised 

placebo-controlled trial 
5.4y 9901 

dulaglutide 

placebo 
66.2(6.5) 5312/4589 ≥23 32.3(5.8) ≥9.5 7.4(1.1) Yes 

Katherine 

2018(25) 
NCT01621178 

multicentre, open-label, 

randomised trial 
52w 576 

dulaglutide 

insulin glargine 
64.5(8.6) 301/275 - 32.5(5.2) 7.5-10.5 8.6(1) Yes 

Matthaei 

2015(26) 
- 

international, multicentre, 

randomized, double-blind, 
52w 219 

dapagliflozin 

placebo 
61(9.5) 106/110 - 32(4.7) 7-10.5 8.2(0.9) No 



parallel-group, placebo-

controlled phase IIIb study 

DelPrato 

2014(27) 
NCT00856284 

multicentre, double-blind, 

active-controlledstudy 
104w 2639 

alogliptin 

glipizide 
55.4(0.7) 1312/1327 - 31.2(5.3) 7.0-10 7.6(0.6) No 

Julio 

2019(28) 
NCT02607865 

Randomized, double-blind, 

double-dummy, parallel-

group, phase 3a trial 

78w 1864 
Oral Semaglutide 

Sitagliptin 
58(10) 984/879 - 32.6(6.4) 7.0-10.5 8.3(1.0) Yes 

Julio 

2019(29) 
NCT01243424 

Randomized,double-

blind,active-controlled, 

noninferioritytrial 

6.3y 6042 
Linagliptin 

Glimepiride 
64(9.5) - - 30.1(5.2) 6.5-8.5 7.2(0.6) Yes 

Julio 

2018(30) 
NCT01897532 

Randomized, placebo-

controlled, multicenter 

noninferiority trial 

2.2y 6991 
Linagliptin 

Placebo 
65.8(9.1) 4390/2589 - 31.4(5.4) 6.5-10 8.0(1) Yes 

Monika 

2022(31) 
NCT03689374 

randomized, open-label, 

multinational, phase 3b trial 
52w 1748 

semaglutide 

insulin 
61.2(9.4) 894/854 - 31.5(5.5) 7.5-10 8.6(0.7) No 

Hertzel 

2009(32) 
NCT00116831 

randomized, double-blind, 

controlled 18-month study 
18m 672 

Glipizide 

Rosiglitazone 
61(8.7) 456/216 - 29.5(5.4) 6.5-10 7.2(0.9) No 

Jennifer 

2015(33) 
NCT00790205 

randomized, double-blind 

study 
3.0y 14671 

sitagliptin 

placebo 
65.5（8.0） 10374/4297 - 30.2(5.6) 6.5-8.0 7.2(0.5) Yes 

HANNELE 

2013(34) 
NCT00954447 

randomized, double-blind 

study 
52w 1261 

linagliptin 

placebo 
60（10） 658/603 ≤45 31(5) 7.0-10 8.3(0.85) No 

James 

2017(35) 
NCT01106651  

randomized, double-blind, 

placebo-controlled study 
104w 666 

canagliflozin 

placebo 
- 381/385 - 31.6(4.7) 7.0-10 7.8(0.8) No 

Rury  

2022 (36) 
NCT01144338 

pragmatic, randomized, 

double-blind, placebo-

controlled, event-driven trial 

3.2y 14752 
exenatide 

placebo 
61.9(9.4) 9149/5603 - 31.8(3.5) 6.5-10 8.0(0.8) Yes 

Olga 

2017(37) 
NCT00700856 

multicentre, randomised, 

pragmatic clinical trial 
57.3m 3028 

pioglitazone 

sulfonylureas 
62.3(6.5) 1774/1254 20-45 30.3(4.5) 7-9.0 7.68(0.5) Yes 

Yutaka 

2012(38) 
NCT01318135 

randomized, double-blind, 

placebo-controlled trial with 

an open-label, long-term 

extension study 

64w 592 
glimepiride 

Metformin 
- 394/195 - - - - 

No 

Lavalle 

2013(39) 
NCT01106677 

randomised, double-blind, 

four-arm, parallel- group, 

Phase 3 study 

52w 1284 
canagliflozin 

sitagliptin 
55.4(9.4) 605/679 - 31.8(6.2) 7-10.5 7.9(0.9) No 

Wilding 

2013(40) 
NCT01106625 

randomised, double-blind, 

placebo-controlled, Phase 3 

study 

52w 469 
canagliflozin 

placebo 
56.8(9.3) 239/280 - 331.(6.5) 7-10.5 8.1(0.9) No 



Dirk 2018(41) NCT02471404 
52-week, multicentre, double-

blind, active-controlled study 
52w 939 

saxagliptin 

glimepiride 
58.4(8.6) 600/339 ≤45 32.9(5.1) 7.5-10.5 8.3(0.7) No 

Anthony 

2014(42) 
NCT01164501 

phase 3, randomised, double-

blind, parallel-group, 

placebo-controlled trial 

52w 290 
empagliflozin 

placebo 
62.6(8.3) 177/113 ≤45 31.5(5.6) 7.0-10 

8.03(0.79

) 

No 

Hirohito 

2019(43) 
NCT02589639 

multicentre, double-blind, 

parallel-group study 
52w 266 

Empagliflozin 

placebo 
58.7(10) 193/73 22-40 26.9(3.2) 7.5-10 8.8(0.7) No 

Henry 

2014(44) 
NCT00722371 

randomized, double-blinded, 

placebo-controlled trial 
54w 1615 

sitagliptin 

pioglitazone 
- 912/703 - - 7.5-11 - No 

Wang 

2018(45) 
NCT01648582 

open-label, randomized phase 

III trial 
52w 774 

dulaglutide 

insulin glargine 
55.0(9.6) 417/338 19-35 26.8(3.7) 7.0-11 8.4(1.1) No 

Francesco 

2015(46) 
NCT01075282 

open-label comparator 

(double-blind to dulaglutide 

dose), parallel-arm, 

randomized, multicenter trial 

78w 807 
Dulaglutide 

Glargine 
57(10) 414/393 23-45 32(5) 7.0-11 8.1(1) 

No 

Michael 

2016(47) 
NCT00849017 

randomised, placebo-

controlled trial 
52w 309 

Albiglutide 

Placebo 
52.6(11.5) 168/135 20-45 33.5(5.3) 7.0-10 8.1(0.9) Yes 

Reusch 

2014(48) 
NCT00849056 

randomized, double-blind, 

placebo-controlled trial 
52w 301 

albiglutide 

placebo 
55(9.67) 180/121 20-45 34.1(5.8) 7.0-10 8.1(0.9) No 

Ildiko 

2019(49) 
NCT03136484 

double-blind, phase 3b, 

randomized controlled trial 
52w 788 

semaglutide 

canagliflozin 
56.6(10.9) 424/364 - 32.3(6.8) 7.0-10.5 8.3(1.0) No 

Ahrén 

2017(50) 
NCT01930188 

double-blind, phase 3a, 

randomised trial 
56w 1231 

semaglutide 

sitagliptin 
55(10) 620/605 - 32.5(6) 7.0-10.5 8.1(0.9) No 

Thomas 

2019(51) 
NCT02849080 

multicentre, open-label, 

randomised, phase 3a trial 
52w 504 

semaglutide 

sitagliptin 
57.4(10) 285/219 - 31.5(6.3) 7.5-9.5 8.3(0.6) No 

Adrian 

2012(52) 
NCT00350779 

randomized placebo-

controlled 54-week trial 
54w 278 

Sitagliptin 

Placebo 
54.6(9.7) 151/111 - 30.5(5.9) - 8.8(1) No 

Williams 

2010(53) 
NCT00103857 

randomized, double-blind, 

factorial study 
54w 1091 

sitagliptin 

metformin 

placebo 

- 606/602 - - 7.5-11 9.0(1.2) No 

JUAN 

2013(54) 
NCT00509262 

multinational, randomized, 

double-blind, parallel-group, 

54-week study 

54w 426 
Sitagliptin 

Glipizide 
64.2(10.1) 253/170 - - 7.0-9 - No 

Samuel 

2017(55) 
NCT02036515 

placebo-controlled 

randomized study 
52w 464 

Ertugliflozin 

Placebo 
59.1(9) 263/199 - 30.8(6) 7.0-10.5 8(0.9) No 



Nauck 

2006(56) 
NCT00094770 

randomized, double-blind, 

non-inferiority trial 
52w 1172 

sitagliptin 

glipizide 
56.7(9.5) 694/478 - 31.3(5.1) - 7.7(0.9) No 

Lawrence 

2014(57) 
NCT01098539 

randomized, double-blind, 

multicenter, 52-week study 
52w 495 

Albiglutide 

Sitagliptin 
63.3(8.69) 266/229 - 

30.39(5.6

) 
- 8.18(1) No 

Home 

2014(58) 
NCT00839527 

randomized, double-blind, 

parallel-group, 

multicentrestudy 

52w 685 

Pioglitazone 

Albiglutide 

Placebo 

55.2(9.5) 353/310 20-45 32.2(5.5) 7.0-10 
8.24(0.91

) 

No 

Schernthaner 

2015(59) 
NCT01006603 

multinational, randomized, 

double-blind, phaseIIIb/Iv 

study 

52w 720 
saxagliptin 

glimepiride 
72.6(5.6) 445/275 - 29.6(4.9) 7.0-9 7.6(0.66) No 

Davies 

2015(60) 
NCT01272232 

randomized,double-

blind,placebo-controlled, 

parallel-grouptrial 

56w 846 
Liraglutide 

placebo 
55(10.5) 425/421 ≥27 37.2(6.9) 7.0-10 8.0(0.8) No 

Bernard 

2019(61) 
NCT03021187 52-week, double-blind trial 52w 731 

Semaglutide 

Placebo 
61(10) 395/336 - 31(6.7) <7 8.2(0.7) No 

Christopher 

2015(62) 
NCT01210001 

randomized, placebo-

controlled, Phase III trial 
52w 498 

Empagliflozin 

Placebo 
54.5(9.8) 241/257 ≤45 29.2(5.5) 7.0-10 

8.09(0.88

) 
No 

Ryuzo 

2018(63) 
NCT02453555  

randomized, placebo-

controlled trial 
52w 433 

empagliflozin 

placebo 
60(10) 214/61 ≤40 26.3(4) - 8.3(0.7) No 

Bernard 

2016(64) 
NCT01131676 

randomized, double-blind, 

placebo-controlled trial 
3.1y 7020 

Empagliflozin 

placebo 
63(8.8) 5016/2004 ≤45 30.7(5.3) 7.0-10 8.1(0.9) No 

Priscilla 

2018(65) 
NCT01999218 

phase III, double-blind, non-

inferiority study 
52w 1325 

Ertugliflozin 

Glimepiride 
58.2(9.6) 642/683 - 31.4(6.1) 7.0-9 7.8(0.6) No 

Home 

2010(66) 

NCT00279045; 

NCT00379769 
randomised controlled trial 4y 4351 

Metformin 

Rosiglitazone 

Glibenclamide 

- - - - - - Yes 

Benjamin 

2016(67) 
NCT01107886 

multicenter, randomized, 

double-blind, placebo-

controlled, phase 4 trial 

2.1y 16492 
Saxagliptin 

Placebo 
65.1(8.6) 11037/5455 - 31.2(5.6) 6.5-12 8(1.4) No 

Ahren 

2014(68) 
NCT00838903 

Randomized, Double-Blind, 

Placebo and Active-

Controlled Trial 

104w 1012 

Sitagliptin 

Glimepiride 

Albiglutide 

54.5(9.9.7) 482/530 - - - - Yes 

Peter 

2014(69) 
NCT00838916 

randomised, open-label, 

parallel-group multicentre 

clinical trial  

52w 779 
Albiglutide 

insulin glargine 
55.5(9.5) 418/327 20-45 33.1(5.5) 7.0-10 

8.31(0.92

) 

No 

Rosenstock 

2015(70) 
NCT01011868 

randomized, double-blind, 

placebo-controlled trial 
78w 494 

Empagliflozin 

Placebo 
58.8(9.9) - ≤45 - 7.0-10 8.2(0.8) No 



Julio 

2014(71) 
NCT01306214 

randomized, double-blind, 

placebo-controlled, parallel-

group study 

52w 563 
Empagliflozin 

Placebo 
56.7(9.5) - 30-45 34.8(4.1) 7.5-10 8.3(0.7) No 

Andrew 

2015(72) 
NCT01422876 

phase III, randomized, 

double-blind, parallel-group 

study 

52w 677 
Empagliflozin 

Linagliptin 
55(10) 359/318 ≤45 31.5(5.7) 7-10.5 8(1) No 

Alan 

2009(73) 
NCT00294723 

randomised, 52-week, phase 

III, double-blind, parallel-

treatment trial 

52w 746 
Liraglutide 

glimepiride 
53(11) 371/375 ≤45 33(5.8) 7.0-11 8.3(1.1) Yes 

Marc 

2015(74) 
NCT01147250 

multicenter, randomized, 

double-blind, placebo-

controlled trial 

25m 6068 
Lixisenatide 

placebo 
60.3(9.7) 4207/1861 - 30.2(5.7) 5.5-11 7.7(1.3) Yes 

Bode 

2015(75) 
NCT01106651 

randomized,double-

blind,phaseIIIstudy 
104w 714 

canagliflozin 

Placebo 
63.6(6.2) 396/318 - 31.6(4.6) 7.0-10 7.7(0.8) No 

Donald 

2014(76) 
NCT00663260  

randomized, double-blind, 

placebo-controlled study 
104w 252 

Dapagliflozin 

Placebo 
67(8.5) 164/88 ≤45 - 7.0-11 8.3(1) No 

Michael 

2017(77) 
NCT01179048 

international, phase 3b, 

randomized, double-blind, 

controlled trial 

3.8y 9340 
Liraglutide 

Placebo 
64.3(7.2) 6003/3337 - - - - Yes 

Lawrence 

2015(78) 
NCT01191268 

randomised, open-label, 

phase 3, non-inferiority study 
52w 884 

Dulaglutide 

Glargine 
59(9.2) 473/311 23-45 32.5(5.2) 7.0-11 8.5(1) No 

Pratley 2011 

(79) 
NCT00700817 

randomised, parallel-group, 

open-label trial 
52w 665 

Liraglutide 

Liraglutide 
55.3(9.2) 352/313 - 32.8(5.2) 7.5-10 8.5(0.8) No 

Mansoor 

2019(80) 
NCT02692716 

event-driven, randomized, 

double-blind, placebo-

controlled trial 

15.9m 3183 
Oral Semaglutide 

placebo 
66(7) 2176/1007 - 32.3(6.5) - 8.2(1.6) No 

Richard 

2019(81) 
NCT02863419 

randomised, double-blind, 

double-dummy, phase 3a trial 
52w 711 

Oral semaglutide 

Liraglutide 

Placebo 

56(10) 370/341 - 33(6.3) 7-9.5 8(0.7) No 

Michael 

2015(82) 
NCT01289990 

Phase III randomized 

controlled trial 
76w 899 

Empagliflozin 

Sitagliptin 

Placebo 

55(11) 551/348 ≤45 28.4(5.6) 7.0-10 
7.88(0.82

) 

No 

Burkhard 

2013 (83) 
NCT00575588 randomised controlled trial 104w 858 

Saxagliptin 

glipizide 
57.5(30) 444/414 - 31.4(16) 6.5-10 7.7(2) No 

John 

2005(84) 
NCT00174993 randomised controlled trial 34.5m 5238 

Pioglitazone 

Placebo 
61.8(7.7) 3463/1775 - 31(4.8) ≥6.5 7.8(0.8) No 

Steven 

2016(85) 
NCT01720446 

randomized, double-blind, 

placebo-controlled, parallel-

group trial 

104w 3297 
Semaglutide 

Placebo 
64.6(7.4) 2002/1295 - - ≥7 8.7(1.5) Yes 



Christian 

2021(86) 
NCT01455896  

non-inferiority randomized 

controlled trial 
16m 4156 

exenatide 

placebo 
63(5) 2631/1525 - 32(0.6) ≥6.5 8(0.8) Yes 

Wadden 

2013(87) 
NCT00781937 randomized controlled study 56w 422 

liraglutide 

placebo 
46.2(11.5) 79/343 ≥27 37.9(6.2) - - No 

w: week; m: month; y: year. 
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4. Risk of bias 

 

Figure 4-1 CINeMA Results of any cancer 

 

 

Figure 4-2 Risk of bias in any cancer 

 



 

Figure 4-3 CINeMA Results of lung cancer 

 

 

Figure 4-4 Risk of bias in lung cancer 

 



 

Figure 4-5 CINeMA Results of bronchial cancer 

 

 

Figure 4-6 Risk of bias in bronchial cancer 

 



 

Figure 4-7 CINeMA Results of thyroid cancer 
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Figure 4-9 CINeMA Results of gastric cancer 

 

 

Figure 4-10 Risk of bias in gastric cancer 

 



 

Figure 4-11 CINeMA Results of pancreatic cancer 

 

 

Figure 4-12 Risk of bias in pancreatic cancer 

 



 

Figure 4-13 CINeMA Results of rectal cancer 
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Figure 4-15 CINeMA Results of colon cancer 

 

 

Figure 4-16 Risk of bias in colon cancer 

 



 

Figure 4-17 CINeMA Results of bladder cancer 

 

 

Figure 4-18 Risk of bias in bladder cancer 

 



 

Figure 4-19 CINeMA Results of prostate cancer 

 

 

Figure 4-20 Risk of bias in prostate cancer 

 



 

Figure 4-21 CINeMA Results of uterine cancer 

 

 

Figure 4-22 Risk of bias in uterine cancer 

 



 

Figure 4-23 CINeMA Results of breast cancer 

 

 

Figure 4-24 Risk of bias in breast cancer 

 



 

Figure 4-25 CINeMA Results of Hepatocellular cancer 
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Figure 4-27 CINeMA Results of renal cancer 

 

 

Figure 4-28 Risk of bias in renal cancer 

 



 

Figure 4-29 CINeMA Results of hematologic cancer 

 

 

Figure 4-30 Risk of bias in hematologic cancer 

 

 

 



Table 4-1 Inconsistency analysis of different results 

Outcomes Study Patients Events chi2 P-value 

Any cancer 22 126,343 6731 3.98 0.6800 

Lung cancer 37 166,431 297 4.78 0.9052 

Bronchial cancer 19 140,492 43 0.65 0.7222 

Thyroid cancer 34 149,757 85 3.97 0.5399 

Gastric cancer 30 161,997 103 2.06 0.7245 

Pancreatic cancer 31 165,210 176 7.60 0.2691 

Rectal cancer 25 152,793 74 3.82 0.7017 

Colon cancer 39 170,345 243 1.74 0.8839 

Bladder cancer 40 175,500 261 6.26 0.9022 

Prostate cancer 55 183,497 760 7.59 0.9094 

Uterine cancer 32 137,166 80 1.72 0.9884 

Breast cancer 57 191,966 254 7.46 0.9437 

Hepatocellular cancer 20 154,776 90 2.17 0.5384 

Renal cancer 35 169,333 111 2.34 0.9848 

Hematologic cancer 24 150,318 80 0.18 0.9118 

 

 

 



5. Results 
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5.3 Bronchial Cancer 
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5.3-3 Funnel plot of bronchial cancer 

 

5.4 Thyroid Cancer 

 

5.4-1 Rank Probability of thyroid cancer 
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5.5 Gastric Cancer 
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5.6 Pancreatic Cancer 
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5.7 Rectal Cancer 
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5.8 Colon Cancer 
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5.9 Bladder Cancer 
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5.10 Prostate Cancer 
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5.11 Uterine Cancer 

 

5.11-1 Rank Probability of uterine cancer 

 

 

5.11-2 League Table of uterine cancer 



 

5.11-3 Funnel plot of uterine cancer 

5.12 Breast Cancer 
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5.13 Hepatocellular Cancer 
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5.14 Renal Cancer 
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5.15 Hematologic Cancer 
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