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Search strategies key terms 

 

GLP-1 

1_: (LYXYMIA OR TRULICITY OR EPERZAN OR TANZEUM OR BYDUREON OR 

      VICTOZA OR BYETTA OR TASPOGLUTIDE OR DULAGLUTIDE OR 

      ALBIGLUTIDE OR LIXISENATIDE OR EXENATIDE OR LIRAGLUTIDE OR 

      EXENDIN).TI,AB. 

2_: (((((GLPI OR GLP1) OR (GLP ADJ "1")) OR (GLP ADJ I)) OR 

      ((GLUCAGON ADJ LIKE ADJ PEPTIDE) ADJ (I OR "1"))) AND 

      (AGONIST$1 OR ANALOG$4)).TI,AB.  

 

Insulin 

3_: ((BASAGLAR OR TOUJEO OR ABASRIA OR HUMANLOG OR TRESIBA OR 

      LEVEMIR OR LANTUS OR DEGLUDEC OR DETEMIR OR LISPRO OR 

      GLARGINE) OR (((LONG-ACTING OR (LONG ADJ ACTING) OR BASAL) 

      ADJ INSULIN) AND ANALOG$)).TI,AB.  

4_: ((AFREZZA OR APIDRA OR NOVOLOG OR NOVORAPID OR HUMALOG OR 

      GLULISINE OR LISPRO OR ASPART) OR (((((FAST-ACTING OR 

      RAPID-ACTING OR PRANDIAL OR BOLUS) OR (FAST ADJ ACTING)) 

      OR (RAPID ADJ ACTING)) ADJ INSULIN) AND ANALOG$)).TI,AB.  

5_: ((((((RYZODEG OR NOVOMIX) OR (NOVOLOG ADJ MIX)) OR 

      (HUMALOG ADJ MIX)) OR ((BIPHASIC ADJ INSULIN) ADJ LISPRO)) 

      OR ((BIPHASIC ADJ INSULIN) ADJ ASPART)) OR (((PREMIXED OR 

      BIPHASIC) ADJ INSULIN) AND ANALOG$)).TI,AB.  

6_: ((((INSULATARD OR MIXTARD OR NOVOLIN OR ACTRAPID OR 

      HUMULIN) OR (HAGEDORN NEAR (PROTAMINE NEAR NEUTRAL)) OR 

      NPH) OR ((REGULAR OR (SHORT ADJ ACTING)) ADJ INSULIN)) OR 

      (HUMAN ADJ INSULIN)).TI,AB.  

 

Randomized, controlled trials 

7_: (((((RCT$1 OR INTERVENTIONAL) OR ((RANDOMISED OR 

      RANDOMIZED) ADJ (CONTROLLED OR CLINICAL) ADJ TRIAL$1)) OR 

      ((RANDOMISED OR RANDOMIZED) ADJ TRIAL$1)) OR (CONTROLLED 

      ADJ TRIAL$1)) OR (CLINICAL ADJ TRIAL$1)).TI,AB,KW.  

 

Observational studies 

8_: (((CHART OR CLAIM$ OR OBSERVATIONAL OR SURVEILLANCE OR 

      REGISTR$ OR DATABASE) OR (REAL ADJ WORLD) OR PRACTICE) OR 

      ((HEALTH OR MEDICAL) ADJ (RECORD OR DIAR$ OR 

      TRANSCRIPTION))).TI,AB,KW.  

9_: (((((NONRANDOMISED OR NONRANDOMIZED OR DRUG-USE) OR (DRUG 

      ADJ UTILI$ATION)) OR (UTILI$ATION ADJ REVIEW) OR 

      PROSPECTIVE) OR (NON ADJ (RANDOMISED OR RANDOMIZED))) OR 

      (DRUG ADJ USE)).TI,AB,KW.  

10_: ((((NONEXPERIMENTAL OR NONINTERVENTIONAL) OR (NON ADJ 

      INTERVENTIONAL) OR LONGITUDINAL OR RETROSPECTIVE OR 

      COHORT) OR (NON ADJ EXPERIMENTAL)) OR (CASE ADJ 

      CONTROL)).TI,AB,KW.  
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HbA1c 

11_: (HBA1C OR ((GLYCATED OR GLYCOSYLATED) NEAR HEMOGLOBIN) OR 

      A1C).TI,AB.  

 

DPP-4i 

12_: (GLYXAMBI OR INCRESYNC OR VIPDOMET OR LIOVEL OR VIPIDIA OR 

      KOMBOGLYZE OR TRAZENTA OR KAZANO OR JENTADUETO OR TRAJENTA 

      OR TRADJENTA OR NESINA OR OSENI OR ONGLYZA OR ALOGLIPTIN 

      OR LINAGLIPTIN OR SAXAGLIPTIN).TI,AB.  

13_: (BESKOA OR SUINY OR JUVISYNC OR TENELIA OR TRELAGLIPTIN OR 

      EUCREAS OR OMARIGLIPTIN OR JANUMET OR GALVUS OR 

      DUTOGLIPTIN OR ANAGLIPTIN OR GEMIGLIPTIN OR JANUVIA OR 

      TENELIGLIPTIN OR VILDAGLIPTIN OR SITAGLIPTIN).TI,AB.  

14_: (((DI-PEPTIDYLPEPTIDASE-4 OR DIPEPTIDYLPEPTIDASE-4 OR DPP4 

      OR DPP-4) OR ((DI ADJ PEPTIDYL) ADJ PEPTIDASE ADJ "4")) 

      NEAR INHIBITOR$1).TI,AB. 

 

Sulfonylurea 

15_: (METAHEXAMIDE OR CARBUTAMIDE OR TOLAZAMIDE OR 

      ACETOHEXAMIDE OR CHLORPROPAMIDE OR SULPHONYLUREA OR 

      GLYBURIDE OR GLIPIZIDE OR TOLBUTAMIDE OR GLICLAZIDE OR 

      SULFONYLUREA OR GLIBENCLAMIDE).TI,AB.  

16_: (GLYBORUNIDE OR GLYCLOPYRAMIDE OR GLUCIDORAL OR DYMELOR OR 

      ORINASE OR GLISOXEPIDE OR GLYNASE OR DIABETA OR GLUCOTROL 

      OR DIAMICRON OR GLIQUIDONE OR GLIMEPIRIDE).TI,AB. 

 

Search strategy for GLP1 vs insulin: 

(1 OR 2) AND (5 OR 4 OR 6 OR 3) AND (7 OR (8 OR 9 OR 10)) AND 11 

 

Search strategy for DPP4 vs sulfonylurea: 

(12 OR 13 OR 14) AND (15 OR 16) AND (7 OR (8 OR 9 OR 10)) AND 11 
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Table S1: additional information on RCTs comparing GLP-1 with insulin 
Author Intervention Comparator Conflict 

of  

interest 

Background treatment Initiators Primary analysis 

(additional analysis) 

Country 

Barnett 2007 Exenatide (10 mu g) twice 

daily 

Insulin glargine (10 U) once-

daily,  

titrated 

Industry 

funded metformin or a sulfonylurea Yes ITT Multinational 

Bergenstal 2009 Exenatide (5 mu g 4 weeks, 

10 mu g 20 weeks) twice 

daily 
 

Insulin glargine (Once-daily: 12 

U. Twice daily: 2x 6 U), titrated 

Industry 

funded 
metformin and sulfonylurea remained fixed, but 
for insulin aspar twice daily sulfonylurea was 

discontinued 

Yes ITT USA 

Nauck 2013 Taspoglutide (10 or 20mg) 

once-weekly 

Insulin glargine, once-daily, 

titrated 

Industry 

funded 
Metformin. Sulphonylureas were discontinued Yes ITT Multinational 

Davies 2009 Exenatide, once-weekly Insulin detemir, once or twice 

daily 

Industry 

funded 

metformin, while sulfonulurea was reduced 50% 

at initiation 
Yes ITT Not clear 

Davies 2013 Exenatide (5 mu g 4 weeks, 

10 mu g thereafter) twice 
daily 

Insulin glargine (10 U) once-

daily, titrated 

Industry 

funded Two or three oral hypoglycaemic Yes ITT UK 

Diamant  

2010, 2012, 2014 

Exenatide (2 mg) once-

weekly 

Insulin glargine (10 U) once-

daily, titrated 

Industry 

funded 
metformin ± sulfonylurea Yes ITT Multinational 

Heine 2005 Exenatide(5 mu g 4 weeks, 10 
mu g thereafter)  twice daily 

insulin glargine (10 U) once-
daily, titrated 

Industry 
funded 

current metformin and sulfonylurea therapy 
continued 

Yes ITT Multinational 

Inagaki 2012 Exenatide (2 mg) once-

weekly 

insulin glargine (4 U) once 

daily, titrated 

Industry 

funded 
metformin ± thiazolidine Yes ITT Japan 

Russell-Jones 2009 liraglutide (1.8 mg) once 
daily 

insulin glargine, once daily, 
titrated 

Industry 
funded 

metformin and glimepiride YES ITT Multinational 

Bunck 2009 Exenatide (15 mu g) twice 

daily 

insulin glargine (10 U) once-

daily, titrated 

Industry 

funded 
Metformin Yes ITT Multinational 

Weissman 2014 Albiglutide (30 mg) once-
weekly, titrated (max 50 mg) 

insulin glargine (10 U) once-
daily, titrated 

Industry 
funded 

metformin +/- sulfonyurea Yes ITT Multinational 

ITT, intention-to-treat. PP, per-protocol. 
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Table S2: additional information on observational studies comparing GLP-1 with insulin 
Author Intervention comparator Conflict of 

interest 

Background 

treatment 

Initiators Analyses Data Exposure Outcome Inclusion 

criteria, 

beside T2D 

and glucose-

lowering 

drugs 

Handling 

of missing 

data 

Adjustment for 

counfounding 

Country 

Karagianni 

[35] 
Exenatide 

Insulin 

glargine 
None 

Metformin 

monotherapy 

Yes, 2 

months 

washout 

ITT Prospective 

study 

Doctor’s 

records of 

prescription 

clinical 

measure 

of 
HbA1c 

HbA1c 

level, Age, 

comedication, 
comorbidity 

Not 

informed 

multivariate 

regression [only 

BMI and age in 
model] 

Greece 

Horton [32] 

Exanatide Insulin 
Industry 
funded 

Anything 

except 
comparison 

drugs 

Yes, 3 

months 
washout 

ITT Registry 

data 

Prescription clinical 

measure 
of 

HbA1c 

Age Exclusion No 

adjustment 

USA 

Thayer [36] 

Liraglutide 
Insulin 

glargine 

Industry 

funded 

One or more 
oral 

hypoglycaemics 

Yes, 6 
months 

washout 

ITT Registry 
data 

Claim clinical 
measure 

of 

HbA1c 

Age  Exclusion No adjustment USA 

Thayer [36] 

Liraglutide 
insulin 

glargine 

Industry 

funded 

One or more 
oral 

hypoglycaemics 

Yes, 6 
months 

washout 

ITT Registry 
data 

Claim clinical 
measure 

of 

HbA1c 

Age Exclusion No adjustment USA 

Pawaskar 

[33] 
Exenatide 

insulin 

glargine 

Industry 

funded 

One or more 

oral 

hypoglycaemics 

Yes, 12 

months 

washout 

ITT Registry 

data 

Prescription clinical 

measure 

of 
HbA1c 

Age Exclusion Propensity 

score matching 

USA 

Hall [34] 

GLP-1 (no 

name) 

basal insulin 

(Determir, 

glargine or 
NPH) 

Industry 

funded 

two or three 

oral 

hypoglycaemics 

Yes, 12 

months 

washout 

ITT Registry 

data 

Prescription clinical 

measure 

of 
HbA1c 

Cancer or 

cancer 

treatment 

Exclusion multivariate 

regression 

UK 

Bounthavong 

[37] 
Exenatide 

long-acting 
insulin 

analog 

Industry 

funded 

Not clear, 

however similar 
starting 

medication 

count 

Yes, 6 

months 
washout 

PP Registry 

data 

Prescription clinical 

measure 
of 

HbA1c 

Age Not 

informed 

multivariate 

regression 

USA 

ITT, intention-to-treat: patient analysed according to index drug. PP, per protocol: analysis based cohort restricted to patients who are exposed during 

the whole study period. T2D, type 2 diabetes mellitus. 
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Table S3: additional information on RCTs comparing DPP-4i with sulfonylurea 

Authors Intervention Comparator 
Conflicts of 

interest 

Background 

medication 
Initiators 

Primary analysis 

(additional analysis) 
Country 

Kim [52] Sitagliptin (100 mg) Glimepiride (2 mg) None Metformin Yes ITT Korea 

Shimoda  [55] Sitagliptin (50 mg) Glimipiride (0.5 mg) None 
Dose-up from stable 

DPP4+SU 
Yes PP Japan 

Srivastava [46] 
sitagliptin (50mg), titrated (max 200 

mg/day) 

glimepiride (0.5 mg) 

titrated (max 4mg) 
Not informed metformin Yes Not clear india 

Derosa [54] Vildagliptin (50mg) twice daily 
Glimepiride (2mg), three 

times a day 
None Metformin Yes ITT Italy 

Jeon [45] 
Vildagliptin (50 mg), twice daily 

 

Glimepiride (2 mg), twice 

daily 
 

None None Yes PP Korea 

Derosa [49] Sitagliptin (100 mg), once daily 
Glibenclamide (5 mg), three 

times a day 
None 

Metformin and 

pioglitazone 
Yes ITT Italy 

Rosenstock [51] Alogliptin (25 mg), once-daily 
Glipizide (5 mg), titrated 

(max 10 mg) 
Industry funded None Yes PP Multinational 

Nauck [38], Seck 

[42] 
sitagliptin (100 mg), once daily 

Glipizide (5 mg), titrated 

(max 20 mg) 
 

Industry funded Metformin Yes 
PP (similar results in 

ITT, reported) 
Multinational 

Göke [43] 

Göke [50] 
Saxagliptin (5mg) 

Glipizide (5 mg), titrated 

(max 20 mg) 
Industry funded Metformin Yes 

PP (similar results in 

ITT, not shown) 
ITT 

Multinational 

Ferrannini [40], 

Matthew [41] 
Vildagliptin (50 mg) twice daily 

Glimepiride, titrated (max 

6mg) 
Industry funded Metformin Yes 

PP (similar results in 

ITT, not shown) 
Multinational 

Filozof [44] Vildagliptin (50 mg) twice daily 
Gliclazide, titrated (max 

320 mg) 
Industry funded Metformin Yes 

PP (similar results in 
ITT, not shown) 

Not clear 

Arjona [48] 
sitagliptin (25 or 50 mg, depending on 

renal function, analysed as one group) 

glipizide (2.5mg), titrated 

(max 20 mg) 
Industry funded None Yes ITT Multinational 

Arjona [47] Sitagliptin (25 mg) 
glipizide (2.5mg), titrated 

(max 10 mg) 
Industry funded None Yes PP Multinational 

Ahrén [53] sitagliptin (100 mg) 
glimepiride (2 mg), titrated 

(max 4 mg) 
Industry funded Metformin Yes ITT Multinational 

Del Prato [19] alogliptin (12.5  or 25 mg) 
Glipizide (5 mg), titrated 

(max 20 mg) 
Industry funded Metformin Yes PP multinational 

Foley [39] 
vildagliptin 

(50mg), twice daily 

Gliclazide 

(80mg), titrated (max 

320mg) 

Industry funded None Yes 
PP (similar results in 

ITT, not shown) 
multinational 

ITT, intention-to-treat. PP, per-protocol.
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Table S4: additional information on observational studies comparing DPP-4i with sulfonylurea 

Authors Intervention Comparator 
Conflicts 

of interest 

Background 

treatment 
Initiators 

Primary 

analysis 

(additional 

analysis) 

Data Exposure Outcome 

Inclusion 

criteria 

beside T2D 

and glucose-

lowering 

drugs 

Handling 

of missing 

data 

Adjustment 

for 

counfounding 

Country 

Lee [57] Sitagliptin Pioglitazone None Metformin 
Yes, drug 

naïve 
PP Prospective 

Doctor’s 

records of 
prescription 

clinical 
measure 

of 

HbA1c 

HbA1c level, 

comorbidity, 

comedication, 
clinical 

measures 

No 

information 

Multivariat

e regression 

South 

Korea 

Gitt [58] 
DPP-4i (no 

name) 
Sulfonylurea 

(no name) 
None Metformin 

Yes, 

physician 
indicated 

a change 

ITT 
(similar 

results in 

PP, 
reported) 

Prospective 

Doctor’s 

records of 

prescription 

clinical 

measure 
of 

HbA1c 

Comorbidit
y 

No 
information 

Unadjusted Germany 

Göke 
[59] 

Vildagliptin 
Sulfonylurea 

(no name) 
Industry 
funded 

Metformin 

Yes, not 

specified 

further 

PP Prospective 

Doctor’s 

records of 

prescription 

clinical 

measure 
of 

HbA1c 

HbA1c 
level 

No 
information 

Unadjusted Germany 

Morgan 
[56] 

DPP-4i (no 
name) 

Sulfonylurea 
(no name) 

Industry 
funded 

Metformin 

Yes, 180 

days 

washout 

PP Registry 
Prescription 

data 

clinical 

measure 
of 

HbA1c 

Not clear 
No 

information 
Unadjusted UK 

ITT, intention-to-treat: patient analysed according to index drug. PP, per protocol: analysis based cohort restricted to patients who are exposed during 

the whole study period. T2D, type 2 diabetes mellitus. 
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Figure S1 Study population characteristics of studies comparing GLP-1 with insulin. Mean ± 

standard deviation. Diamant 2010, 2012 & 2014: studies all based on the same RCT. Thayer 

2013a/2013b: two different cohorts analysed in the same publication. Studies with missing 

information are left blank. a: age. b: percentage of males. c: BMI. d: time since diagnosis. e: 

baseline HbA1c 
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Figure S2 Study population characteristics of studies comparing DPP-4i with sulfonylurea. Mean ± 

standard deviation. Nauck 2007a/Seck 2010a, Göke 2010b/2013b, Ferrannini 2009c/Matthews 

2010c are based on the same RCT, respectively. Studies with missing information are left blank. a: 

age. b: percentage of males. c: BMI. d: time since diagnosis. e: baseline HbA1c 

 

 

 

 


