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 Soliqua (Lixi Lan): Sustained long term cost efficacy and safety when used in 

combination with Metformin and Glimepiride 

 

Abstract 

Background: Previous studies using basal insulin documented the lowest daily 

dose and least hypoglycemic events when combined with Glimepiride and 

Metformin while attaining desirable glycemic control. However, Pivotal trials with 

Soliqua excluded Glimepiride as a part of therapy as well as subjects with 

moderate obesity (BMI > 35kg/m2). Moreover, these trials were relatively short 

term. 

 

Objective: Assess long term efficacy and safety of Soliqua in combination with 

Glimepiride and Metformin in subjects with type 2 diabetes irrespective of BMI in 

‘real world’ experience. 

 

Subjects: 30 adults with type 2 diabetes, age range 32-72 years with HbA1C 

>7.5% while receiving therapy with 1) Glimepiride, Metformin and Basal insulin 

and 2) Metformin and/or DPP 4 inhibitors and/or other SUs and /or GLP1 RA 

and/or Basal insulin and/or prandial insulin. Type 2 diabetes was confirmed by 

presence of C-peptide. Subjects with history of gastroparesis, Triglycerides over 

300 mg/dl and pancreatitis were excluded. Subjects with elevated liver enzymes, 

over 2.5 times normal and EGFR < 30 ml/min were excluded as well. 
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Methods: All prior therapies were discontinued.  All subjects were started on 

Glimepiride 8 mg, Metformin 1000-2000 mg and SC Soliqua was initiated prior to 

breakfast with daily dose 15 or 30 units as recommended. Daily dose was 

increased by 2 units every 3 days until AM fasting plasma glucose of 80-130 

mg/dl was attained or the dose of 60 units was reached. The stable daily dose of 

Soliqua was continued until the time of analysis. Comparisons were conducted 

between body weights (kg), fasting plasma glucose (FPG) and HbA1C prior to 

initiation of combination therapy (pre Rx) and every 3-6 months until the time of 

analysis (post Rx). 

 

Results: BMI ranged between 22-67 kg/m2. Duration of diabetes was 5-25 years. 

Duration of therapy with the combination therapy range, 7-56 months. Subjects 

were divided into 2 groups according to desirable HbA1C levels according to 

recommendations by ADA: 1) desirable HbA1C is < 7.0%, 2) desirable HbA1C 7-

8 %. Both Fasting plasma glucose (mg/dl)  and HbA1C (%) declined from 167 ± 

10 and 9.7 ± 0.8 to 114 ± 4 and 7.6± 0.3 at the time of analyses (post Rx) 

respectively in the whole cohort. In 4 (0.13 %) morbidly obese subjects, FPG and 

HbA1C levels declined though not achieving desirable glycemic goals despite 

receiving maximal daily dose, 60 units of Soliqua.  All four belonged to group 1. 

In the remaining 17 subjects desirable glycemic levels were attained and 

maintained.  In group 2, desirable glycemia was reached in all 9 subjects. 
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Symptomatic hypoglycemic events confirmed by blood sugar <70 mg/dl were 

reported by 4 subjects, none requiring secondary assistance. No severe 

hypoglycemia was reported. Mean daily dose of Soliqua was lower when 

compared to the pivotal trials. 

 

Conclusion: Soliqua is effective and safe in the long term in all subjects 

irrespective of BMI when administered in combination with Glimepiride and 

Metformin. Moreover, lesser daily dose required to attain desirable glycemia with 

this oral combination may render it to be effective without attaining maximum 

daily dose in subjects with higher BMIs documented in pivotal trials using 

Metformin alone. 

 

 

Introduction: 

We have previously documented attainment of desirable glycemic control with 

administration of premixed 70/30 insulin(Novomix, Novo Nordisk 

Pharmaceuticals Inc, Bagsværd, Denmark) as well as basal insulin glargine e.g. 

Lantus or Toujeo (Sanofi Pharmaceuticals Inc, Bridgewater, New Jersey) in 

conjunction with sulfonylurea Glimepiride and Metformin in subjects with type 2 

diabetes (1-3). This finding is confirmed by several other studies as well (4-11). 

Moreover, daily dose of basal insulin was lower when used with this combination 

as compared to the daily dose when injected with oral monotherapy or with 

https://en.wikipedia.org/wiki/Bagsv%2525C3%2525A6rd
https://en.wikipedia.org/wiki/Denmark
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combination of agents without inclusion of SU Glimepiride (1,8-11). It is apparent 

that the lower daily dose of insulin with combination of Glimepiride and Metformin 

was also probably responsible for lesser hypoglycemic events and weight 

neutrality or minimal weight gain in comparison to combinations of oral agents 

not including Glimepiride (1-11).  However, pivotal clinical trials using 

combination of basal insulin glargine and GLP 1 RA Lixesanatide in a fixed 

proportion 100 units/33 mcg (Soliqua, Sanofi Pharmaceuticals Inc.) excluded 

Glimepiride as one of the oral agents as a part of adjunctive therapy (12-18). 

Moreover, these trials excluded subjects with moderate to morbid obesity (BMI > 

35kg/m2) as well. Finally, these pivotal clinical trials were conducted over 

relatively short term period of 24-52 weeks (12-18). Therefore, we examined long 

term efficacy and safety of Soilqua in combination with Glimepiride and 

Metformin in subjects with type 2 diabetes irrespective of degree of obesity (BMI 

28-45 kg/m2) in ‘real world’ experience.  

 

Subjects and methods: Electronic medical records of 30 adults, 14 men and 16 

women with type 2 diabetes, age range 32-72 years receiving Soliqua were 

reviewed in June 2021. Subjects were referred to endocrinology clinic at an 

academic center because of lapse of glycemic control (HbA1C >7.5%). At the 

time of initial consultation visit, therapy for diabetes included 1) Glimepiride, or 

Glipizide and/or Metformin and Basal insulin, 2) DPP 4 inhibitors in maximum 

approved daily dose and/or Metformin and/or SU, 3) SU and /or Metformin and 
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daily or weekly GLP1 RA and 4) Basal and prandial insulins with no oral agents. 

Daily doses of Glimepiride, Glipizide and Metformin were 4-8 mg, 20-40mg and 

1000- 2000 mg respectively. Type 2 diabetes was confirmed by presence of C-

performed. Subjects with history of gastroparesis and pancreatitis were excluded. 

Exclusion criteria also included EGFR < 30 ml/min, elevated liver enzymes > 2.5 

times highest normal level and Triglycerides over 300 mg/dl. Basal insulin, oral 

agents other than Glimepiride and Metformin, prandial insulin and GLP1 RA were 

discontinued. All subjects were administered Glimepiride 8 mg and Metformin 

1000-2000 mg and Soliqua was initiated with daily dose, 15 or 30 units in AM 

prior to breakfast depending on the previous basal insulin dose as recommended 

in the label and used in the previous studies (12-18). Initial Daily dose in subjects 

who had never received insulin was 15 units. All subjects were instructed to 

administer Soliqua in AM around the same time daily.  The dose was increased 

by 2 units every 3 days until AM fasting plasma glucose >80<130 mg/dl was 

attained or the dose of 60 units was reached. In subjects not achieving desirable 

glycemic goals despite receiving maximal approved daily dose (60 units), Soliqua 

was discontinued and alternative approved therapy was initiated. In the 

remaining subjects, the daily dose of Soliqua was continued until the time of 

analysis. Hypoglycemic events were reported only if the blood sugars were < 70 

mg/dl in presence of symptoms including a change in mental status or blood 

sugar <54mg/dl with or without symptoms. Comparisons were conducted 

between body weights (kg), fasting plasma glucose (FPG) and HbA1C prior to 
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initiation of combination therapy (pre Rx) and every 3-6 months until the time of 

analysis (post Rx). Desirable glycemic control was expressed by HbA1C levels 

according to guidelines recommended by American Diabetes Association for 

individual subject. Thus, subjects were divided into 2 groups according to 

desirable HbA1C levels: according to recommendations by ADA: 1) desirable 

HbA1C is < 7.0%, 2) desirable HbA1C 7-8 %. All laboratory tests were conducted 

by the local laboratory at the medical center with established commercial kits. 

Statistical analyses for comparisons were conducted by Student’s ‘t’ test, 

analyses of variance. Correlations were examined by linear regression analysis 

between declines in HbA1C levels on one aspect and age, duration of diabetes 

and baseline C-peptide concentrations on the other. All data are presented as 

Mean ± SEM. 

 

 

Results: 

 

BMI, duration of diabetes and duration of the combination therapy in 30 subjects 

who continued to receive Soliqua ranged between 22-67 kg/m2 (mean 38± 8), 4-

24 years (mean 12± 5) and 9-60 months (mean 21± 8 ) respectively. Mean 

fasting plasma glucose concentrations prior to initiation of therapy declined 

significantly following treatment with the combination therapy from 167±15 to 
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118± 4 mg/dl whereas HbA1C dropped from 9.7±0.8 to 7.6±0.3 % within 3-6 

months in the whole cohort of 30 subjects (Table 1). In 4 (0.13 %) morbidly 

obese subjects, fasting plasma glucose and HbA1C levels declined though not 

achieving desirable glycemic goals despite receiving the maximal daily dose, 60 

units of Soliqua.  All four belonged to group 1. In these subjects, mean HbA1C 

prior to initiation of triple therapy was 10.2 ± 0.6% and declined to 8.5  ±0.3% 

within 6 months. Desirable HbA1C (7.0 %) levels were attained and maintained 

till the time of analysis in the remaining 17 subjects in group 1 (Table 2). In group 

2, desirable HbA1C (7- 8 %) were attained and maintained in all 9 subjects 

(Table 3). Symptomatic hypoglycemic events confirmed by blood sugar <70 

mg/dl were reported by 4 subjects in group 1, none requiring secondary 

assistance and none in group 2. No severe hypoglycemia as defined by requiring 

secondary assistance for resuscitation or blood sugar < 54 mg/dl was reported. 

Mean daily dose of Soliqua in subjects was lower; 0.38±0.08 units/kg BW 

compared to the previous trials; 0.46units to 0.54 units /kg BW (12-20). Finally, 

correlations between declines in HbA1C on one hand and age, duration of 

diabetes, BMI and C-peptide levels prior to initiation of triple therapy on the other 

aspect were not statistically significant. 

 

Discussion:   
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This study demonstrates that desirable glycemic control was attained within 3-6 

months following administration of Soliqua when used in combination with 

Metformin and Glimepiride. This finding is consistent with the data in several 

previous clinical trials using Metformin alone as an oral agent over a short term 

period of 24-30 weeks (12-19). This study also documented efficacy of Soliqua 

irrespective of the age, duration of diabetes and antecedent beta cell function as 

evident in previous studies (15,18). Finally, the findings of lack of significant 

weight gain (weight neutrality) as well as hypoglycemic events noted in this study 

are also consistent with the previous reports (12-19).  

However, several differences are evident between this study and previous trials. 

This study used Glimepiride in addition to Metformin whereas previous trials used 

Metformin alone. This study included morbidly obese subjects in contrast to 

previous trials in which subjects with BMI >35 kg/m2 were excluded. Moreover, 

the duration of sustained glycemic control is markedly longer in this study, up to 

60 months in some subjects compared with 52 weeks in an isolated open label 

extension trial (19). Finally and importantly, the daily dose of Soliqua in our study 

is markedly lower in comparison to previous trials (12-19). 

Lower daily dose of Soliqua required to attain and maintain desirable glycemic 

control in this study is consistent with several other clinical trials using insulin with 

combination with Glimepiride and Metformin (1-11, 20-21). Moreover, several 

studies have documented lower daily dose of insulin in combination with 

Glimepiride alone as compared to insulin monotherapy (22-27), and in be 



UNDER PEER 

REVIEW 

 

 

attributed to 1) enhanced endogenous insulin secretion and sensitivity induced 

by Glimepiride (20-21,28-31) and 2) improvement in sensitivity of both 

exogenous and endogenous insulins by Metformin (32,33). Lesser daily dose of 

insulin also probably contributed to almost no hypoglycemia and no weight gain 

as documented in the literature (1-11,20-21,32-33). Apparently, this study 

demonstrates that the lack of inclusion of SU, e.g. Glimepiride, in previous trials 

probably because of the fear of hypoglycemia may be overblown. Finally, we 

believe that the reduction in requirement of the daily dose achieved by inclusion 

of Glimepiride afforded its use in morbidly obese subjects without reaching the 

maximum approved daily dose and thus discontinuation.  

Conclusion: 

Soliqua is cost effective and safe in the long term in all subjects irrespective of 

BMI, when administered in combination with Glimepiride and Metformin. 

Moreover, it may be useful when administered in this oral combination in more 

subjects with higher BMI without attaining maximum daily dose in comparison to 

Metformin alone documented in pivotal trials. 

Ethical Approval: 
As per international standard or university standard ethical approval has been collected and 

preserved by the authors. 

 

 

COMPETING INTERESTS DISCLAIMER: 



UNDER PEER 

REVIEW 

 

 

 

Authors have declared that no competing interests exist. The products used for 

this research are commonly and predominantly use products in our area of 

research and country. There is absolutely no conflict of interest between the 

authors and producers of the products because we do not intend to use these 

products as an avenue for any litigation but for the advancement of knowledge. 

Also, the research was not funded by the producing company rather it was 

funded by personal efforts of the authors. 

 

 

 

 

References: 

1. Kabadi UM. Comparative efficacy of Glimepiride and/or Metformin with insulin 

in type 2 diabetes.  Diabetes Research & Clinical Practice.  72:265-270, 2006. 

 

2. Kabadi UM. Better Glycemic Control with Lesser Hypoglycemia on Transition 

of Insulin Glargine Administration at Bedtime to Morning in Type 2 Diabetes 

Mellitus. Diabetes Res Metab 2: 006.1-7, 2016 

 

3. Nancy Hampton, Sarah Exley, Sandra Robbins and Udaya M Kabadi, Lower 

daily dose with better outcomes with oral agents and AM insulin Toujeo 



UNDER PEER 

REVIEW 

 

 

administration than Lantus while attaining desirable glycemic control in type 2 

Diabetes. European Journal of Pharmaceutical and Medical Research. 2018. 5 

(2): 555-563 

 

4. Riddle MC, Rosenstock J, Gerich J; Insulin Glargine 4002 Study Investigators. 

The treat-to-target trial: randomized addition of glargine or human NPH insulin to 

oral therapy of type 2 diabetic patients. Diabetes Care, 2003; 26(11): 3080-6. 

 

5. Hans U Janka, Gerd Plewe, Matthew C Riddle, Christine Kliebe-

Frisch, Matthias A Schweitzer, Hannele Yki-Järvinen 

Comparison of basal insulin added to oral agents versus twice-daily premixed 

insulin as initial insulin therapy for type 2 diabetes. Diabetes Care. 2005 Feb; 

28(2):254-9. doi: 10.2337/diacare.28.2.254. 

 

6. Schreiber SA, Ferlinz K, Haak T.The long-term efficacy of insulin glargine plus 

oral antidiabetic agents in a 32-month observational study of everyday clinical 

practice. Diabetes Technol Ther, 2008; 10(2): 121-7. doi: 10.1089/dia.2007.0265. 

 

7.Rosenstock J, Davies M, Home PD, Larsen J, Koenen C, Schernthaner G. A 

randomised, 52-week, treat-to-target trial comparing insulin detemir with insulin 

glargine when administered as add-on to glu-cose-lowering drugs in insulin-naive 

https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Janka+HU&cauthor_id=15677775
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Plewe+G&cauthor_id=15677775
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Riddle+MC&cauthor_id=15677775
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Kliebe-Frisch+C&cauthor_id=15677775
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Kliebe-Frisch+C&cauthor_id=15677775
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Schweitzer+MA&cauthor_id=15677775
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Yki-J%2525C3%2525A4rvinen+H&cauthor_id=15677775


UNDER PEER 

REVIEW 

 

 

people with type 2 diabetes. Diabetologia, 2008; 51(3): 408-16. doi: 

10.1007/s00125-007-0911-x. Epub 2008 Jan 16. 

 

8. Robert J Ligthelm, Titus Gylvin, Tony DeLuzio, Philip Raskin A comparison of 

twice-daily biphasic insulin aspart 70/30 and once-daily insulin glargine in 

persons with type 2 diabetes mellitus inadequately controlled on basal insulin 

and oral therapy: a randomized, open-label study. Endocr Pract. Jan-Feb 

2011;17(1):41-50. doi: 10.4158/EP10079.OR 

  

9. Park CY, Kang JG, Chon S, Noh J, Oh SJ, Lee CB, Park SW. Comparison 

between the therapeutic effect of Metformin, Glimepiride and their combination 

as an add-on treatment to insulin glargine in uncontrolled patients with type 2 

diabetes. PLoS One, 2014; 9(3): e87799. doi: 10.1371/journal.pone.0087799. 

eCollection 2014 

 

10. Yu Mi Kang, Chang Hee Jung, Seung Hwan Lee et al. Effectiveness and 

Safety of Adding Basal Insulin Glargine in Patients with Type 2 Diabetes Mellitus 

Exhibiting Inadequate Response to Metformin and DPP-4 Inhibitors with or 

without Sulfonylurea. Diabetes Metab J. 2019 Aug;43(4):432-446. doi: 

10.4093/dmj.2018.0092. Epub 2019 Jun 19. 

 

https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Ligthelm+RJ&cauthor_id=20713345
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Gylvin+T&cauthor_id=20713345
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=DeLuzio+T&cauthor_id=20713345
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Raskin+P&cauthor_id=20713345
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Kang+YM&cauthor_id=31237133
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Jung+CH&cauthor_id=31237133
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Lee+SH&cauthor_id=31237133


UNDER PEER 

REVIEW 

 

 

11. Hea Min Yu, Sang Jin Kim, Sung Wan Chun, Keun Young Park, Dong Mee 

Lim, Jong Min Lee, Jun Hwa Hong, Kang Seo Park A comparison study on 

efficacy, insulin sensitivity and safety of Glimepiride/Metformin fixed dose 

combination versus Glimepiride single therapy on type 2 diabetes mellitus 

patients with basal insulin therapy. Diabetes Res Clin Pract. 2019 

Sep;155:107796. doi: 10.1016/j.diabres.2019.107796. Epub 2019 Jul 19. 

 

12. Vanita R Aroda, Julio Rosenstock, Carol Wysham, Jeffrey Unger, Diego 

Bellido, Guillermo González-Gálvez, Akane Takami, Hailing Guo, Elisabeth 

Niemoeller, Elisabeth Souhami, Richard M Bergenstal, LixiLan-L Trial 

Investigators. Efficacy and Safety of LixiLan, a Titratable Fixed-Ratio 

Combination of Insulin Glargine Plus Lixisenatide in Type 2 Diabetes 

Inadequately Controlled on Basal Insulin and Metformin: The LixiLan-L 

Randomized Trial. Diabetes Care. 2016 Nov;39(11):1972-1980. doi: 

10.2337/dc16-1495. Epub 2016 Sep 20. 

 

13. Rosenstock J, Aronson R, Grunberger G, Hanefeld M, Piatti P, Serusclat P, 

Cheng X, Zhou T, Niemoeller E, Souhami E, Davies M; LixiLan-O Trial 

Investigators. Benefits of LixiLan, a Titratable Fixed-Ratio Combination of Insulin 

Glargine Plus Lixisenatide, Versus Insulin Glargine and Lixisenatide 

Monocomponents in Type 2 Diabetes Inadequately Controlled on Oral Agents: 

https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Yu+HM&cauthor_id=31326458
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Kim+SJ&cauthor_id=31326458
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Chun+SW&cauthor_id=31326458
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Park+KY&cauthor_id=31326458
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Lim+DM&cauthor_id=31326458
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Lim+DM&cauthor_id=31326458
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Lee+JM&cauthor_id=31326458
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Hong+JH&cauthor_id=31326458
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Park+KS&cauthor_id=31326458
https://pubmed.ncbi.nlm.nih.gov/?term=Aroda+VR&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Rosenstock+J&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Wysham+C&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Unger+J&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Bellido+D&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Bellido+D&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Gonz%2525C3%2525A1lez-G%2525C3%2525A1lvez+G&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Takami+A&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Guo+H&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Niemoeller+E&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Niemoeller+E&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Souhami+E&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=Bergenstal+RM&cauthor_id=27650977
https://pubmed.ncbi.nlm.nih.gov/?term=LixiLan-L+Trial+Investigators%25255BCorporate+Author%25255D
https://pubmed.ncbi.nlm.nih.gov/?term=LixiLan-L+Trial+Investigators%25255BCorporate+Author%25255D
https://pubmed.ncbi.nlm.nih.gov/27527848/
https://pubmed.ncbi.nlm.nih.gov/27527848/
https://pubmed.ncbi.nlm.nih.gov/27527848/


UNDER PEER 

REVIEW 

 

 

The LixiLan-O Randomized Trial. DiabetesCare. 2016 Nov;39(11):2026-2035. 

doi: 10.2337/dc16-0917. Epub 2016 Aug 1 

 

14. Juan Frias, Manuel Puig Domingo, Luigi Meneghini, Raffaele Napoli, Minzhi 

Liu, Erika Soltes Rak, Vanita R Aroda More patients reach glycaemic control with 

a fixed-ratio combination of insulin glargine and lixisenatide (iGlarLixi) than with 

basal insulin at 12 weeks of treatment: A post hoc time-to-control analysis of 

LixiLan-O and LixiLan-L. Obes Metab. 2018 Sep;20(9):2314-2318. doi: 

10.1111/dom.13368. Epub 2018 Jun 13. 

 

15. Lawrence Blonde, Timothy S Bailey, Jason Chao, Terry A Dex, Juan Pablo 

Frias , Luigi F Meneghini, Michelle Roberts, Vanita R Aroda  Clinical 

Characteristics and Glycemic Outcomes of Patients with Type 2 Diabetes 

Requiring Maximum Dose Insulin Glargine/Lixisenatide Fixed-Ratio Combination 

or Insulin Glargine in the LixiLan-L Trial. Adv Ther. 2019 Sep;36(9):2310-2326. 

doi: 10.1007/s12325-019-01033-1. Epub 2019 Jul 29. 

 

16. Lawrence Blonde, Julio Rosenstock, Stefano Del Prato, Robert Henry, Naim 

Shehadeh, Juan Frias, Elisabeth Niemoeller, Elisabeth Souhami, Chen Ji, Vanita 

R Aroda. Switching to iGlarLixi Versus Continuing Daily or Weekly GLP-1 RA in 

Type 2 Diabetes Inadequately Controlled by GLP-1 RA and Oral 

https://pubmed.ncbi.nlm.nih.gov/?term=Frias+J&cauthor_id=29785837
https://pubmed.ncbi.nlm.nih.gov/?term=Puig+Domingo+M&cauthor_id=29785837
https://pubmed.ncbi.nlm.nih.gov/?term=Meneghini+L&cauthor_id=29785837
https://pubmed.ncbi.nlm.nih.gov/?term=Napoli+R&cauthor_id=29785837
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+M&cauthor_id=29785837
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+M&cauthor_id=29785837
https://pubmed.ncbi.nlm.nih.gov/?term=Soltes+Rak+E&cauthor_id=29785837
https://pubmed.ncbi.nlm.nih.gov/?term=Aroda+VR&cauthor_id=29785837
tel:2314-2318
https://pubmed.ncbi.nlm.nih.gov/?term=Blonde+L&cauthor_id=31359368
https://pubmed.ncbi.nlm.nih.gov/?term=Bailey+TS&cauthor_id=31359368
https://pubmed.ncbi.nlm.nih.gov/?term=Chao+J&cauthor_id=31359368
https://pubmed.ncbi.nlm.nih.gov/?term=Dex+TA&cauthor_id=31359368
https://pubmed.ncbi.nlm.nih.gov/?term=Frias+JP&cauthor_id=31359368
https://pubmed.ncbi.nlm.nih.gov/?term=Frias+JP&cauthor_id=31359368
https://pubmed.ncbi.nlm.nih.gov/?term=Meneghini+LF&cauthor_id=31359368
https://pubmed.ncbi.nlm.nih.gov/?term=Roberts+M&cauthor_id=31359368
https://pubmed.ncbi.nlm.nih.gov/?term=Aroda+VR&cauthor_id=31359368
tel:2310-2326
https://pubmed.ncbi.nlm.nih.gov/?term=Blonde+L&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Rosenstock+J&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Del+Prato+S&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Henry+R&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Shehadeh+N&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Shehadeh+N&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Frias+J&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Niemoeller+E&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Souhami+E&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Ji+C&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Aroda+VR&cauthor_id=31530665
https://pubmed.ncbi.nlm.nih.gov/?term=Aroda+VR&cauthor_id=31530665


UNDER PEER 

REVIEW 

 

 

Antihyperglycemic Therapy: The LixiLan-G Randomized Clinical Trial. Diabetes 

Care. 2019 Nov;42(11):2108-2116. doi: 10.2337/dc19-1357. Epub 2019 Sep 17. 

 

17. Lawrence Blonde, Lori Berard, Aramesh Saremi, Yao Huang , Vanita R 

Aroda, Denis Raccah. Fixed-Ratio Combination of Insulin and GLP-1 RA in 

Patients with Longstanding Type 2 Diabetes: A Subanalysis of LixiLan-L. 

Diabetes Ther. 2020 Apr;11(4):1007-1015. doi: 10.1007/s13300-020-00797-y. 

Epub 2020 Mar 12. 

 

18. Stefano Del Prato, Juan Pablo Frias, Lawrence Blonde, Vanita R 

Aroda, Niam Shehadeh, Aramesh Saremi, Terry Dex, Elisabeth 

Niemoeller, Elisabeth Souhami, Minzhi Liu, Julio Rosenstock Impact of disease 

duration and β-cell reserve on the efficacy of switching to iGlarLixi in adults with 

type 2 diabetes on glucagon-like peptide-1 receptor agonist therapy: Exploratory 

analyses from the LixiLan-G trial. Diabetes Obes Metab. 2020 Sep;22(9):1567-

1576. doi: 10.1111/dom.14068. Epub 2020 May 28 

 

19. Lawrence Blonde, Julio Rosenstock, Juan Frias et al,  Durable Effects of 

iGlarLixi Up to 52 Weeks in Type 2 Diabetes: The LixiLan-G Extension Study. 

Diabetes Care. 2021 Mar;44(3):774-780. doi: 10.2337/dc20-2023. Epub 2021 

Jan 19. 

 

tel:2108-2116
https://pubmed.ncbi.nlm.nih.gov/?term=Blonde+L&cauthor_id=32166620
https://pubmed.ncbi.nlm.nih.gov/?term=Berard+L&cauthor_id=32166620
https://pubmed.ncbi.nlm.nih.gov/?term=Saremi+A&cauthor_id=32166620
https://pubmed.ncbi.nlm.nih.gov/?term=Huang+Y&cauthor_id=32166620
https://pubmed.ncbi.nlm.nih.gov/?term=Aroda+VR&cauthor_id=32166620
https://pubmed.ncbi.nlm.nih.gov/?term=Aroda+VR&cauthor_id=32166620
https://pubmed.ncbi.nlm.nih.gov/?term=Raccah+D&cauthor_id=32166620
https://pubmed.ncbi.nlm.nih.gov/?term=Del+Prato+S&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Frias+JP&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Blonde+L&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Aroda+VR&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Aroda+VR&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Shehadeh+N&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Saremi+A&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Dex+T&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Niemoeller+E&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Niemoeller+E&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Souhami+E&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+M&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?term=Rosenstock+J&cauthor_id=32323437
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Blonde+L&cauthor_id=33468520
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Rosenstock+J&cauthor_id=33468520
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Frias+J&cauthor_id=33468520


UNDER PEER 

REVIEW 

 

 

20. Bermudez-Pirela V.J. Cano C. Medina M.T. Souki A. Lemus M.A. Leal E.M. 

et al. Metformin plus low dose glimeperide significantly improves Homeostasis 

Model Assessment for insulin resistance (HOMA(IR)) and beta-cell function 

(HOMA(beta-cell)) without hyperinsulinemia in patients with type 2 diabetes 

mellitus. Am J Ther. 2007; 14: 194-202 

 

21. Mu P.W. Chen Y.M. Lu H.Y. Wen X.Q. Zhang Y.H. Xie R.Y. et al. Effects of a 

combination of oral anti-diabetes drugs with basal insulin therapy on beta-cell 

function and glycaemic control in patients with newly diagnosed type 2 

diabetes.Diabet Metab Res Rev. 2012; 28: 236-240. 

 

22. Kabadi UM, Johnson JL, Wolf SL.  Efficacy of Insulin and Sulfonylurea 

Combination Therapy in Type II Diabetics:  A Meta-analysis of the Randomized, 

Placebo-Controlled Trials.  Archives Of Internal Medicine, 156: 259-264, 1996.   

 

23. Riddle ME, Schneider J and The Glimepiride Combination Group. Beginning 

Insulin Treatment of Obese Patient With Evening 70/30 Insulin Plus Glimepiride 

Versus Insulin Alone. Diabetes Care, 21:7, 1052-1057, 91998. 

 

24. Kabadi MU, Kabadi UM. Efficacy of sulfonylureas with insulin in type 2 

diabetes mellitus. Annals of Pharmacotherapy. 37:1572-1576, 2003. 

 



UNDER PEER 

REVIEW 

 

 

25. Standl E, Maxeiner S, Raptis S, Karimi-Anderesi Z, Schweitzer MA; 

HOE901/4009 Study Group. Good glycemic control with flexibility in timing of 

basal insulin supply: a 24-week comparison of insulin glargine given once daily in 

the morning or at bed-time in combination with morning Glimepiride. Dia-betes 

Care, 2005; 28(2): 419-20. 

 

26. Standl E, Maxeiner S, Raptis S; HOE901/4009 Study Group. Once-daily 

insulin glargine administration in the morning compared to bedtime in 

combination with morning Glimepiride in patients with type 2 diabetes: an 

assessment of treatment flexibility. Horm Metab Res, 2006; 38(3): 172-7 

 

27. Hiroki Yokoyama, Hirohito Sone, Daishiro Yamada, Jun Honjo, Masakazu 

Haneda. Contribution of Glimepiride to basal-prandial insulin therapy in patients 

with type 2 diabetes. Diabetes Res Clin Pract. 2011 Feb;91(2):148-53. doi: 

10.1016/j.diabres.2010.10.007. Epub 2010 Nov 9. 

 

28. Sato J, Ohsawa I, Oshida Y. Et al.Effects of Glimepiride on in vivo insulin 

action in normal and diabetic rats. Diabetes Res Clin Pract, 1993; 22(1): 3-9. 

 

29. Müller G, Satoh Y, Geisen K. Extrapancreatic effects of sulfonylureas--a 

comparison between Glimepiride and conventional sulfonylureas. Diabe-tes Res 

Clin Pract, 1995; 28 Suppl: S115-37. 

https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Yokoyama+H&cauthor_id=21067837
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Sone+H&cauthor_id=21067837
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Yamada+D&cauthor_id=21067837
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Honjo+J&cauthor_id=21067837
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Haneda+M&cauthor_id=21067837
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Haneda+M&cauthor_id=21067837
https://pubmed.ncbi.nlm.nih.gov/21067837/
https://pubmed.ncbi.nlm.nih.gov/21067837/


UNDER PEER 

REVIEW 

 

 

 

30. Korytkowski M Thomas A, Reid L. et al. Glimepiride improves both first and 

second phases of insulin secretion in type 2 diabetes. Diabetes Care, 2002; 

25(9): 1607-11. 

 

31. Kabadi  MU, Kabadi, UM. Effects of Glimepiride on insulin secretion and 

sensitivity in patients with recently diagnosed type 2 diabetes mellitus. Clinical 

Therapeutics 2004; 26(1):63-69 

32. Iannello S, Camuto M, Cavaleri A. et al. Effects of short-term Metformin 

treatment on insulin sensitivity of blood glucose and free fatty acids. Diabetes 

Obes Metab, 2004; 6(1): 8-15. 

 

33.  Malin SK, Gerber R, Chipkin SR. et al. Independent and combined effects of 

exercise training and Metformin on insulin sensitivity in individuals with pre-

diabetes. Diabetes Care, 2012; 35(1): 131-6.  

 

   

 

 

                                                      

 

 



UNDER PEER 

REVIEW 

 

 

 

 

 

 

 

 

 

 

Table 1 

 

Daily dose of Soliqua, body weight, fasting plasma glucose [FPG] and HbA1C 

prior to (Pre Rx)and following combination therapy in 30 subjects at 3-6 months 

(Post Rx) 

 

 
Daily dose 

u/kg 

Body 
weight      

kg 

FPG         
mg/dl 

HbA1C 
% 

Pre Rx 0 96 ± 3 167 ± 10 9.7 ± 0.8 

Post Rx 
1 ⱡ 

0.40 ± 0.03 94± 3 114 ± 4* 7.6± 0.3 

 
 
 

*p< 0.01 vs Pre Rx 
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ⱡ 3-6 months Post Rx 

 

 

 

 

 

 

 

 

 

 

 

Table 2 

 

Daily dose of Soliqua, body weight, fasting plasma glucose [FPG] and HbA1C 

prior to [Pre Rx] and following [Post Rx] combination therapy in 17 subjects in 

Group 1 

 

 
Daily dose         

u/kg 

Body 
weight      

kg 

FPG         
mg/dl 

HbA1C           
% 

Pre Rx 0 90 ± 6 170 ± 12 9.8 ± 0.4 
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Post Rx 
1ⱡ 

0.38 ± 0.04 87 ±6 113 ± 6* 6.9 ±0.3* Ɨ 

Post Rx  
2€ 

0.36 ± 0.04 87 ± 5 108 ± 6* 6.7 ± 0.2* Ɨ 

 
 
 

*p< 0.01 vs Pre Rx.  

Ɨ Desirable HbA1C ≤ 7.0 

ⱡ 3-6 months Post Rx 

€ At time of analysis Post Rx 

 

 

 

Table 3 

 

Daily Soliqua dose, body weight, FPG and HbA1C in 9 subjects in  

group 2 prior to [Pre Rx] and after 

[Post Rx] therapy 

 

 
Daily dose         

u/kg 

Body 
weight      

kg 

FPG         
mg/dl 

HbA1C   
% 

Pre Rx 0 98 ± 7 173 ± 14 10.2 ± 0.4 
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Post Rx 
1 ⱡ 

0.40 ± 0.05 94 ± 6 108 ± 7* 7.6 ± 0.3* Ɨ 

Post Rx 

2€ 

0.41 ±0.05 95 ± 6  116 ±9* 7.5 ±0.4* Ɨ 

 
 

 

 *p< 0.01 vs Pre Rx 

Ɨ Desirable HbA1C 7-8 

ⱡ 3-6 months Post Rx 

€ At time of analysis Post Rx 


