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Figure S1-A. Search results and assessment of Phase 1-4 clinical studies using concentrated insulins. 
MEDLINE, EMBASE, and the Cochrane Central Register of Controlled Trials databases (CCTR) were searched 
using the Ovid platform, and MEDLINE on STN was searched for electronic ahead-of-print publications through 4 
April 2016. Trialtrove®Pharma Intelligence and ClinicalTrials.gov were searched through 4 April 2016 and 24 
April 2017, respectively, to identify relevant clinical trials. 
aExcludes reviews. 
bStudy selection criteria: completed, multiple-arm, randomized controlled trials (RCTs) using subcutaneously 
administered concentrated insulin. 
cTrial registration numbers from the 38 trials were searched in Ovid (EMBASE and MEDLINE [including ahead-of-
print publications]) and Google Scholar through 24 April 2017 for additional trial-associated reports. 
dAbstracts were only included if reporting primary data for which no manuscript was identified. Encores were 
excluded unless required for data extraction, in which case they substituted for the original abstract. 

Excluded manuscripts: n = 3
(2 from an IDeg200/100 trial 
reporting only IDeg100 results; 
one network meta-analysis)

Limit to post 1999, English language 
Records from Ovid/STN: n = 301

Combined records: n = 204 

Remove duplicates:  n = 147 

Exclude certain abstracts:d n = 110
(encore abstracts; abstracts associated 
with a published manuscript; abstracts 
not reporting primary data or reporting 
pooled data)

Full-text articles assessed for eligibility
n = 32

Abstracts assessed for eligibility
n = 5

Full-text articles included in qualitative synthesis
n = 29

Abstracts included in qualitative synthesis
n = 5

Insulin trials from Trialtrove/ClinicalTrials.gov
Remove duplicates: n = 160

9 trials: No results 
published/posted

Records meeting study selection 
criteria:b n = 84

Trials meeting study selection criteriab
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Removed duplicates

Records screened: n = 212 
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139                           47
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Table S1-A. Annotated search strategy (Ovid). 
Statement  

No. 
Search Statement 
 

No. of 
Results 

Notes 
_______________________________________________________________________ 

1 
(U200 or U300 or U333 or U400 or U500 or 
U500R or U-200 or U-300 or U-333 or U-400 or 
U-500 or U-500R).mp.  

633 General text search for terms such as "U200", "U-
200", "U 200", etc. 

Terms for 
concentrated 
drugs used for 
insulin or insulin 
analogues but 
sometimes also 
for other products 

Search 
strategy for 
MEDLINE 

2 
(("200" or "300" or "333" or "400" or "500") adj 
(unit or units or u or iu) adj5 (ml or milliliter* or 
millilitre*)).mp.  

5906 General text search for terms such as "200 u/ml", 
"200 units per milliliter", etc. 

3 ((200U or 300U or 333U or 400U or 500U) adj5 
(ml or milliliter* or millilitre*)).mp.  217 General text search for terms such as "200U/ml", etc. 

4 1 or 2 or 3  6678 

References matching statements 1, 2, or 3. Since 
these terms are sometimes used outside of the context 
of insulin or insulin analogues, they must be 
combined with terms for the latter 

5 4 and exp *insulins/  441 
4 and MeSH subject heading "insulins" or subject 
headings falling under "insulins" in MeSH hierarchy 
(includes insulin analogues) as major descriptor 

Limit 4 to insulin 
and insulin 
analogues 

6 

4 and (insulin* or Humulin or Novolin or 
Actrapid or glulisine or Apidra or aspart or 
Novolog or Novorapid or glargine or lispro or 
Humalog or degludec or Tresiba or Biodel or 
BIOD531 or BIOD-531 or Insuman).mp.  

638 4 and general text search for terms for insulin or 
insulin analogues 

7 

(concentrated adj2 (insulin* or Humulin or 
Novolin or Actrapid or glulisine or Apidra or 
aspart or Novolog or Novorapid or glargine or 
lispro or Humalog or degludec or Tresiba or 
Biodel or BIOD531 or BIOD-531 or 
Insuman)).mp.  

112 general text search for "concentrated" near terms for 
insulin or insulin analogues 

General terms for 
concentrated 
insulin or insulin 
analogues 

8 (Insuman Implantable or Fluorolog or gla-300 or 
gla300 or Toujeo or ideg200 or ideg-200).mp.  190 general text search for terms which directly imply 

concentrated insulin or insulin analogue 

9 5 or 6 or 7 or 8  745 References matching statements 5, 6, 7, or 8 
All references 
concentrated 
insulin/ analogues 
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Statement  
No. 

Search Statement 
 

No. of 
Results  

Notes 
________________________________________________________________________ 

10 9 and exp *insulins/pk  62 

9 and MeSH subject heading "insulins" or subject 
headings falling under "insulins" in MeSH hierarchy 
(includes insulin analogues) as major descriptor, with 
"pharmacokinetic" subheading 

Human PK 
studies on 
concentrated 
insulin or insulin 
analogues 

 

11 limit 10 to humans [Limit not valid in CCTR; 
records were retained]  51 

MEDLINE limit of 10 to humans (note: also includes 
human cell lines). This part of the search will later be 
limited to MEDLINE only, so the fact that the limit is 
invalid in Cochrane Central Register of Controlled 
Trials is irrelevant. 

12 limit 9 to clinical trial, all [Limit not valid in 
Embase,CCTR; records were retained]  577 

MEDLINE limit of 9 to clinical trials. This part of 
the search will later be limited to MEDLINE only, so 
the fact that the limit is invalid in EMBASE and 
Cochrane Central Register of Controlled Trials is 
irrelevant. Clinical trials on 

concentrated 
insulin or insulin 
analogues 13 

9 and ((random* or control* or clinical or phase 
or blind* or doubleblind*) adj2 (trial* or study 
or studies)).ti,ab.  

136 9 and text search for terms referring to clinical trials 
(searched in title and abstract only) 

14 9 and (patients or humans or participants) and 
(trial* or study or studies).ti,ab.  287 9 and text search for other terms referring to clinical 

trials (searched in title and abstract only) 

15 11 or 12 or 13 or 14  628 References matching statements 11, 12, 13, or 14 Human PK 
studies or clinical 
trials on 
concentrated 
insulin or insulin 
analogues, 
excluding review 
articles, in 
MEDLINE 

16 limit 15 to "review articles" [Limit not valid in 
Embase,CCTR; records were retained]  570 

MEDLINE limit of 15 to review articles (for 
subsequent exclusion). This part of the search will 
later be limited to MEDLINE only, so the fact that 
the limit is invalid in EMBASE and Cochrane 
Central Register of Controlled Trials is irrelevant. 

17 15 not 16  58 15 excluding review articles 
18 17 use mesz  58 Results from 17 from MEDLINE database only 

37 36 use oemezd 210 Results from EMBASE database only Rows 19-37, EMBASE search 
strategy (similar to above) 

48 47 use cctr 74 Results from Cochrane Central Register of 
Controlled Trials database only 

Rows 38-48, Cochrane Central 
Register of Controlled Trials 

strategy (similar to above) 
49 18 or 37 or 48  342 Combined results from all three databases 
50 limit 49 to yr="2000 -Current"  305 Limit to 2000 — present 
51 limit 50 to English language 298 Limit to English language references 
52 remove duplicates from 51 209 Remove duplicates (same article found in more than one database) 
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Table S1-B. TrialTrove search criteria. 
Trialtrove Therapeutic Area: Metabolic/Endocrinology 
Trialtrove Disease: Type 1 Diabetes; Type 2 Diabetes 
Drugs Tested: insulin analogue, Lilly, insulin degludec, insulin degludec + insulin aspart, insulin degludec + 
liraglutide, insulin degludec 85/insulin aspart 15, Novo Nordisk, insulin glargine, new formulation, Sanofi, 
insulin lispro, BioChaperone, Lilly, insulin, Genentech, recombinant, insulin, monocomponent, Novo , insulin, 
recombinant, Aventis, ultra-rapid-acting concentrated insulin 
Text Field Search: select Trial Title, Objectives, Treatment Plan, Trialtrove Results, Trialtrove Notes and enter 
the following in the text box: 
200 OR 300 OR 333 OR 400 OR 500 OR concentrated 

 

Table S1-C. ClinicalTrials.gov search criteria. 
1. U200 OR U-200 
2. U300 OR U-300 
3. U400 OR U-400 
4. U500 OR U-500 
5. Bioequivalence AND “200 U/mL” 
6. Bioequivalence AND “300 U/mL” 
7. Bioequivalence AND “400 U/mL” 
8. Bioequivalence AND “500 U/mL” 
9. Bioequivalence AND “200 units/mL” 
10. Bioequivalence AND “300 units/mL” 
11. Bioequivalence AND “400 units/mL” 
12. Bioequivalence AND “500 units/mL” 

 

 


