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Key Messages
• Two systematic reviews, 5 randomized controlled trials, and 2 non-randomized studies 

about the comparative clinical effectiveness of metformin extended release versus 
metformin immediate release for people with type 2 diabetes were identified.

• No economic evaluations were identified about the comparative cost-effectiveness 
of metformin extended release versus metformin immediate release for people with 
type 2 diabetes.

Research Questions
1. What is the comparative clinical effectiveness of metformin extended release versus 

metformin immediate release for people with type 2 diabetes?

2. What is the comparative cost-effectiveness of metformin extended release versus 
metformin immediate release for people with type 2 diabetes?

Methods

Literature Search Methods
A limited literature search was conducted by an information specialist on key resources 
including Ovid MEDLINE, Embase, the Cochrane Database of Systematic Reviews, the 
websites of Canadian and major international health technology agencies, as well as a 
focused internet search. The search strategy consisted of both controlled vocabulary, such as 
the National Library of Medicine’s MeSH (Medical Subject Headings), and keywords. The main 
search concepts were extended release metformin and diabetes. The search was limited to 
English language documents published between January. 1, 2017 and May 11, 2022. Internet 
links were provided, where available.

Selection Criteria and Summary Methods
One reviewer screened literature search results (titles and abstracts) and selected 
publications according to the inclusion criteria presented in Table 1. Full texts of study 
publications were not reviewed. The Overall Summary of Findings was based on information 
available in the abstracts of selected publications.

Results
Two systematic reviews,1,2 5 randomized controlled trials,3-7 and 2 non-randomized studies8,9 
about the comparative clinical effectiveness of metformin extended release (ER) versus 
metformin immediate release (IR) for people with type 2 diabetes (T2D) were identified. No 
relevant economic evaluations about the comparative cost-effectiveness of metformin ER 
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versus metformin IR for people with T2D were identified. Additionally, no health technology 
assessments were identified.

Additional references of potential interest that did not meet the inclusion criteria are provided 
in Appendix 1.

Overall Summary of Findings
Two systematic reviews,1,2 5 randomized controlled trials,3-7 and 2 non-randomized studies8,9 
about the comparative clinical effectiveness of metformin ER versus metformin IR for people 
with T2D were identified. Guo et al. found that metformin sustained release resulted in a 
comparable effect on glycemic management and body weight in people with T2D taking 
metformin IR at 12 weeks.3 In the same study, a greater reduction in body weight, and 
incidence of overall and gastrointestinal (GI) adverse events was observed in individuals 
taking metformin ER compared to those taking metformin IR.3

One systematic review2 and 3 randomized controlled trials4,5,7 found that metformin ER also 
had a similar effect on glycemic management when compared to the IR formulation of 
metformin. However, another systematic review found that metformin ER was associated 
with worse glycemic management compared to IR1; whereas authors of a non-randomized 
study observed better glycemic management with metformin ER versus IR.6

In terms of adverse events, 1 systematic review2 and 2 randomized controlled trials4,5 
found no difference between metformin ER and IR. Another systematic review observed 
minimal improvement in dyspepsia but a similar incidence rate for other GI side effects 
with metformin ER compared to metformin IR.1 Another non-randomized study observed a 
decrease in GI side effects in individuals with T2D that were switched from metformin IR to 
metformin ER.8

A randomized controlled trial found improvements in lipid profile and adipocytokines levels in 
individuals taking metformin ER compared to those taking metformin IR.6 The effect on body 
weight was similar between metformin ER and IR in a systematic review3 and a randomized 
controlled trial.6 Finally, improved adherence to medication was observed in people with 
metformin ER compared to metformin IR in a systematic review2 and a non-randomized 
study.9 Although the language from identified studies was retained in certain cases for this 

Table 1: Selection Criteria

Criteria Description

Population People with type 2 diabetes

Intervention Metformin extended release

Comparator Metformin immediate release

Outcomes Q1: Clinical effectiveness (e.g., hemoglobin A1C, mortality, quality of life, safety [e.g., adverse events])

Q2: Cost-effectiveness (e.g., cost per quality-adjusted life-year gained)

Study designs Health technology assessments, systematic reviews, randomized controlled trials, non-randomized studies, 
economic evaluations
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summary, it is recognized that terms such as adherence, compliance, and control may not 
account for factors that can impact the capacity of people living with T2D to cope with 
this condition. A detailed summary of the identified studies relevant to question 1 can be 
found in Table 2.

No relevant economic evaluations were found about the comparative cost-effectiveness of 
metformin ER versus metformin IR for people with type 2 diabetes; therefore, no summary 
can be provided.

Table 2: Summary of Clinical Effectiveness Studies

Study citation
Study design, 

population
Intervention(s) and 

comparator Relevant outcomes Author’s conclusions

Systematic reviews

Abrilla et al. 
(2021)1

9 RCTs

Population: adults 
with T2D

N = 2,609

Intervention: 
Metformin ER

Comparator: 
Metformin IR

A1C, GI symptoms 
(abdominal pain, diarrhea, 
dyspepsia, and nausea and 
vomiting)

Metformin ER was associated 
with statistically worse, 
but likely clinically similar 
A1C lowering and minimal 
improvement of GI intolerance 
compared to metformin IR.

Tan et al. (2021)2 5 RCTs and 1 NRS

Population: People 
with T2D

N = 12,571

Intervention: 
Metformin ER

Comparator:

Metformin IR

A1C, fasting blood glucose, 
post-prandial glucose, 
abdominal pain, all cause 
death, any adverse events 
leading to treatment 
discontinuation, GI events

Metformin ER and IR 
formulations have similar 
effectiveness and safety. 
However, metformin ER was 
associated with improved 
compliance to treatment.

Randomized controlled trials

Guo et al. (2021)3 Study design: 
Randomized, 
open, and parallel 
controlled trial

Population: People 
with T2D

N = 886

Intervention:

Metformin SR

(Dulening)

Comparator: 
Metformin IR

A1C, fasting blood glucose, 
weight loss, adverse drug 
reactions after 12 weeks of 
treatment

Metformin SR and metformin IR 
exhibited similar effects on A1C 
levels, fasting blood glucose 
and weight loss after 12 weeks 
of treatment. Metformin SR 
resulted in significantly lower 
overall adverse drug events and 
GI drug events compared to 
metformin IR.

Aggarwal et al. 
(2018)4

Study design: 
Randomized, double-
blinded trial

Population:

People with T2D

N = 539

Intervention: 
Metformin ER

Comparator:

Metformin IR

A1C, fasting blood glucose, 
daily glucose after 24 weeks

Decrease in A1C and adverse 
events after 24 weeks of 
treatment was similar in 
individuals on metformin ER 
vs. IR.



CADTH Reference List Metformin Extended Release Versus Immediate Release for Type 2 Diabetes 6

Study citation
Study design, 

population
Intervention(s) and 

comparator Relevant outcomes Author’s conclusions

Ji et al. (2018)57 Study design: open-
label, multicenter, 
phase Iv RCT

Population: 
Treatment naïve 
Chinese individuals 
with T2D

N = 532

Intervention: 
Metformin ER

Comparator: 
Metformin IR

A1C, drug-related adverse 
events, GI adverse events at 
16 weeks

Metformin ER was non-inferior 
to metformin IR for change in 
A1C at 16 weeks. Metformin ER 
resulted in similar incidences 
of overall adverse events and 
Gl adverse events compared to 
metformin IR.

Derosa et al. 
(2017)6

Study design: RCT

Population:

Caucasian individuals 
with T2D

N = 253

Intervention: 
Metformin ER

Comparator:

Metformin IR

A1C, body weight, 
postprandial glucose, fasting 
plasma insulin, homeostasis 
model assessment in 
insulin resistance, levels of 
adipocytokines, and patient 
satisfaction at 6 months

Metformin ER and metformin 
IR resulted in similar decrease 
of body weight and BMI. 
Metformin ER resulted in 
greater improvement in 
glycemic control, fasting 
plasma insulin resistance, lipid 
profile, and levels of some 
adipocytokines.

Hameed et al. 
(2017)7

Study design: RCT

Population:

People with T2D

N = 90

Intervention: 
Metformin ER

Comparator:

Metformin IR

A1C, fasting blood glucose, 
and random blood sugars at 
3 months

Metformin ER and IR resulted 
in similar reduction in fasting 
and random blood sugar at 3 
months.

Non-randomized studies

Mazumder et al. 
(2017)8

Study design:

Prospective cohort

Population: Adults 
with T2D

N = 702

Intervention: 
Metformin ER and 
SR

Comparator:

Metformin IR

A1C, GI side effects Adults who switched to 
metformin SR and ER from 
metformin IR experienced 
reduced GI side effects with no 
further side effects.

Hostalek et al. 
(2017)9

Study design:

Prospective cohort

Population: People 
with T2D

N = 201

Intervention: 
Metformin ER and 
SR

Comparator:

Metformin IR

Adherence to therapy, patient 
preference

Adherence to Metformin ER 
was good to excellent, and 
there was a strong preference 
for metformin ER over 
metformin IR.

BMI = body mass index; A1C = hemoglobin A1C; GI = gastrointestinal; IR = immediate release; NR = not reported; NRS = non-randomized study; RCT = randomized 
controlled trial; SR = sustained release; T2D = type 2 diabetes; ER = extended release.
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