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Background: Consistent evidence is still lacking on which one, glimepiride plus metformin

or repaglinide plus metformin, is better in treating type 2 diabetes mellitus (T2DM).

Therefore, this study was conducted to compare the short-term efficacy and safety of these

two methods in treating T2DM.

Methods: The literature research dating up to August 2018 was conducted in the electronic

databases. The randomized controlled trials (RCTs) comparing the short-term (treatment

period ≤12 weeks) efficacy and safety of these two methods in treating patients with

T2DM were included. No language limitation was used in this study. The decreased

hemoglobin A1c (HbA1c), fasting plasma glucose (FPG), and 2h plasma glucose (2hPG)

levels were used as the primary outcome to assess the efficacy, and the adverse events and

hypoglycemia were used as the secondary outcome to assess the safety.

Results: In total, 11 RCTs composed of 844 T2DM patients were included. The results

showed that there were no significant differences in decreasing HbA1c and FPG levels between

the two methods, but the estimated standardized mean differences favored the repaglinide plus

metformin. Meanwhile, the repaglinide plus metformin was significantly more effective in

decreasing 2hPG levels than glimepiride plus metformin. In addition, fewer patients reported

adverse events and experienced hypoglycemia in the repaglinide plus metformin group.

Conclusion: These results indicated that the repaglinide plus metformin might have some

advantages over glimepiride plus metformin in the short-term treatment of patients with

T2DM, and should be further explored.
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Introduction
Type 2 diabetes mellitus (T2DM) is an expanding global health problem, which is

closely linked to the epidemic of obesity. Obesity and lack of exercise are the two

main risk factors of this disease, although some people are more genetically at risk

than others. At present, India and China have the first and second largest number of

T2DM patients.1 These patients are usually at high risk for both macrovascular

complications (such as cardiovascular comorbidities) and microvascular complica-

tions (such as retinopathy).2 Meanwhile, the continuous medical care and the huge

economic burden usually lead T2DM patients to suffer from mental health

problems.3 Generally speaking, most T2DM patients need a strict diet, blood

glucose monitoring, hypoglycemic drug, and even moderate physical exercise

during the treatment.4
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Treatment strategy of T2DM is mainly involved in

controlling the blood glucose level, improving the insulin

sensitivity and β-cell function, and reducing the micro and

macrovascular complications. In addition, managing the

mental health of T2DM patients is also very helpful. Our

previous study found that the combined application of

antidepressant therapy and hypoglycemic drug could

yield a better glycemic control.5 Nowadays, several classes

of anti-diabetic medications are available in clinical prac-

tice. Metformin is recommended as the first-line treatment

for T2DM patients, but should not be used in those with

severe liver or kidney problems.6 The mechanism of action

of metformin is that it could suppress the hepatic glucose

production, and then lead to the reduction in hemoglobin

A1c (HbA1c) and fasting plasma-glucose (FPG).7–10

However, the multiple pathogenetic disturbances present

in T2DM dictate that the combined application of multiple

anti-diabetic medications is needed to maintain

normoglycaemia.2

In recent decade, the combination of metformin and

sulphonylurea drugs (such as glimepiride and repaglinide)

is the most frequently applied. Glimepiride and repaglinide

are two relatively new oral hypoglycemic drugs. The

mechanism of action of glimepiride is that it could decrease

the blood sugar by stimulating pancreatic beta cells to

release insulin and by increasing the activity of intracellular

insulin receptors.11 The repaglinide could close the ATP-

dependent potassium channels in the membrane of beta

cells, which results in calcium influx and then induces the

insulin secretion.12 Previous study reported that both drugs

could effectively decrease blood glucose in newly diagnosed

T2DM patients.13 Derosa et al, found that both drugs could

improve glycemic control and reduce the levels of other

metabolic parameters of interest in T2DM patients.14

However, the consistent evidence is still lacking on which

one, glimepiride plus metformin or repaglinide plus metfor-

min, is better in treating T2DM. Therefore, we conducted

this meta-analysis to compare the short-term efficacy and

safety of glimepiride plus metformin and repaglinide plus

metformin in treating T2DM.

Methods
Literature research
The literature research dating up to August 2018 was

conducted in the following databases: Cochrane Library,

MEDLINE, PubMed, Web of Science, PsycINFO,

Embase, CNKI, and CBM-disc. The used search terms in

this study included: “diabetes”, “repaglinide”, “glimepir-

ide”, “metformin”, “novonorm”, “prandin”. Language

restriction was not used here, for the purpose of mitigating

language bias. To avoid omitting potential randomized

controlled trials (RCTs), the conference summaries and

the references listed in the included studies were also

checked.

Inclusion/exclusion criteria
The inclusion criteria of this meta-analysis included: i)

using the criteria of American Diabetes Association to

diagnose T2DM patients;15 ii) RCT with T2DM patients

randomly assigned to either receive glimepiride plus met-

formin or repaglinide plus metformin; iii) the treatment

time was no more than 12 weeks; and iv) all patients

provided the written informed consent, and the RCT was

approved by the Ethical Committee. Meanwhile, the

exclusion criteria of this meta-analysis included: i) retro-

spective studies, case reports, reviews, and duplicate stu-

dies; ii) patients with other forms of diabetes besides of

Type II; iii) patients with liver and kidney dysfunction,

malignant tumors, and severe physical illness; and iv)

patients during the gestation period.

Data extraction
Two authors (JX and JJC) independently checked the

potential studies according to the inclusion/exclusion cri-

teria, and conducted the data extraction. The relevant data

in the qualified RCTs were extracted and saved according

to the Cochrane data extraction template. Any disagree-

ment between these two authors was resolved by group

discussion. The following data were obtained from the

included RCTs: i) published year, age, sex ration, number

of patients, treatment time and medication dose; ii) the

decreased HbA1c, FPG and 2h plasma glucose (2hPG)

levels after short-term treatment; and iii) adverse events

and hypoglycemia. The decreased HbA1c, FPG, and 2hPG

levels were used as the primary outcome to assess the

efficacy of these two treatment modalities. The adverse

events and hypoglycemia were used as the secondary out-

come to assess the safety of these two treatment

modalities.

Statistical analysis
The meta-analysis was carried out using Review

Manager (RevMan 5). The standardized mean difference

(SMD) and odds ratio (OR) were calculated in this study
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for the randomized studies.16 The SMD was used as

a summary statistic when the included studies assessed

the same outcome. It represented the size of treatment

effect in each study relative to the variability observed

in that study. The SMDs lower than 0 favor the repagli-

nide plus metformin, and OR less than 1 also favor the

repaglinide plus metformin. The effect size and its cor-

responding 95% confidence interval (CI) were calculated

for each outcome. It was assumed that the randomized

studies might have diverse true treatment effects; there-

fore, we selected the Mantel-Haenszel random-effects

model to calculate the effect size.17 Moreover, this

method was also much better than the Mantel-Haenszel

fixed-effects model, when the heterogeneity was

existed.18 Egger’s test was used here to assess the

potential presence of publication bias. The sensitivity

analysis was conducted when appropriate. This meta-

analysis was strictly conducted according to the recom-

mendations of Sacks et al19.

Results
Searching results
The literature research in this study was conducted according

to the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses guidelines (Figure 1). At first, we obtained 306

potentially relevant studies from the databases. After carefully

checking according to the aforementioned inclusion/exclusion

criteria, 11 RCTs were included.20–30 The data were extracted

from these qualified studies and subsequently analyzed. The

exclusion reasons included: i) duplicates (n=40); ii) retrospec-

tive studies, case reports, and reviews (n=35); iii) repaglinide

or glimepiride as monotherapy in treating T2DM (n=154); iv)

the treatment time was more than 12 weeks (n=25); and v) the

combination of repaglinide or glimepiride with other medica-

tions in treating T2DM (n=41). In total, there were 844 T2DM

patients in the 11 RCTs. The average age of patients was

approximately 53 years. The treatment time was 12 weeks in

10 RCTs and 8 weeks in one RCT. The detailed information

was described in Table 1.
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Figure 1 Workflow of literature research.
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Decreased HbA1c level
Totally, nine studies assessed the decreased HbA1c level in

the two groups. The treatment time was 12 weeks in all of

these studies. The SMDs of four studies were more than 0,

which favored the glimepiride plus metformin. The SMDs of

other studies were less than 0, which favored the repaglinide

plus metformin. Finally, the pooled SMD was −0.06 (95%

CI=−0.27, 0.15) for the random-effects model (Figure 2).

These results favored the repaglinide plus metformin in

decreasing the HbA1c level. The results of Egger’s test

(p=0.39) showed that this conclusion was not influenced by

the potential publication bias. Meanwhile, the results of

meta-regression analysis demonstrated that the efficacy had

a negligible relationship with the baseline HbA1c levels.

Decreased FPG level
All of the included studies assessed the decreased FPG

level in the two groups. The SMDs of five studies were

Table 1 Clinical characteristics of the patients in the included randomized controlled trials

Study Age, years Male/
Female

Repaglinide Glimepiride Metformin Time Outcomes

n Method n Method

Yu20 35–60 42/38 40 0.50–1.0 mg,

tid

40 2.0–4.0 mg,

qd

0.75–1.5g,qd 8 weeks B,C

Ren and Ge21 42–68 40/24 32 0.50–1.5 mg,

tid

32 2.5–7.5 mg,

qd

0.75–1.5g,qd 12 weeks A,B,C,D,E

Jiang et al,22 37–69 24/24 52 0.50–1.5 mg,

tid

52 1.0–4.0 mg,

qd

0.50–1.5g,qd 12 weeks A,B,C,D,E

Kong23 30–70 59/53 57 0.50–4.0 mg,

tid

55 1.0–6.0 mg,

qd

0.50, qd 12 weeks A, B, C, D, E

Li24 35–87 65/55 60 0.50–2.0 mg,

tid

60 1.0–8.0 mg,

qd

0.50, qd 12 weeks A, B, C

Li et al,25 40–65 30/26 28 0.50–1.0 mg,

tid

28 3.0–6.0 mg,

qd

0.75, qd 12 weeks A, B, C, D

Wang and

Zhang26
36–72 36/22 29 0.50–1.5 mg,

tid

52 1.0–4.0 mg,

qd

0.50–1.5 g, qd 12 weeks A, B, C, D, E

Tian27 24–77 46/44 45 0.50–2.0 mg,

tid

52 1.0–8.0 mg,

qd

0.50–2.0 g, qd 12 weeks A, B, C

Cheng28 38–72 30/26 27 0.50–1.0 mg,

tid

29 2.0–4.0 mg,

qd

0.75 g, qd 12 weeks B, C, D

Dimic et al,29 58(average) 27/33 30 2.0 mg, tid 30 3.0 mg, qd 2.0 g, qd 12 weeks A, B, C, E

Zhao30 31–72 N.A. 45 0.50, tid 45 2.0 mg, qd 0.75 g, qd 12 weeks A, B, C

Abbreviations: M, male; F, female; NA, not available; y, year; w, week; tid: three times a day; qd: quaque die. A, the decreased HbA1c level; B, the deceased fasting plasma

glucose level; C, the deceased 2h plasma glucose level; D, adverse events; E, hypoglycemia.

Figure 2 Meta-analysis of the decreased HbA1c level in the two groups.
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more than 0, which favored the glimepiride plus met-

formin. The SMDs of four studies were less than 0,

which favored the repaglinide plus metformin. The

SMDs of two studies were 0, which indicated the

same efficacy of these two methods. Finally, the pooled

SMD was −0.02 (95%CI=−0.18, 0.13) for the random-

effects model (Figure 3). These results favored the

repaglinide plus metformin in decreasing the FPG

level. The results of Egger’s test (p=0.51) showed that

this conclusion was not influenced by the potential pub-

lication bias. Meanwhile, the results of meta-regression

analysis demonstrated that the efficacy had a negligible

relationship with the baseline FPG levels. The sensitiv-

ity analysis was conducted after excluding the study

with 8 weeks of treatment, and we obtained the similar

results (SMD=−0.05, 95%CI=−0.21, 0.11).

Decreased 2hPG level
The 11 included studies assessed the decreased 2hPG

level in the two groups. The SMD of one study was

more than 0, which favored the glimepiride plus met-

formin. The SMDs of nine studies were less than 0,

which favored the repaglinide plus metformin. The

SMD of one study was 0, which indicated the same

efficacy of these two methods. Finally, the pooled

SMD was −0.39 (95%CI=−0.66, −0.12) for the random-

effects model (Figure 4). These results favored the

repaglinide plus metformin in decreasing the 2hPG

level. The results of Egger’s test (p=0.27) showed that

this conclusion was not influenced by the potential pub-

lication bias. Meanwhile, the results of meta-regression

analysis demonstrated that the efficacy had a negligible

relationship with the baseline 2hPG levels. The

Figure 3 Meta-analysis of the decreased FPG level in the two groups.

Figure 4 Meta-analysis of the decreased 2hPG level in the two groups.
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sensitivity analysis was conducted after excluding the

study with 8 weeks of treatment, and we obtained simi-

lar results (SMD=−0.43, 95%CI=−0.72, −0.14).

Safety assessment
There were seven studies reporting the adverse events. In these

studies, 19 of 232 patients receiving repaglinide plus metfor-

min and 32 of 232 patients receiving glimepiride plus metfor-

min reported adverse events. The adverse events included:

hypoglycemia, mild nausea, evanescent eruption, and upper

abdominal discomfort. No significant difference in adverse

events was observed between the two groups, although fewer

patients reported adverse events in the repaglinide plus met-

formin group. The pooled OR was 0.55 (95%CI=0.26, 1.16)

(Figure 5).

There were five studies reporting the hypoglycemia. In

these studies, 16 of 177 patients receiving repaglinide plus

metformin and 27 of 195 patients receiving glimepiride

plus metformin experienced hypoglycemia. No significant

difference in hypoglycemia was observed between the two

groups, although fewer patients experienced hypoglycemia

in the repaglinide plus metformin group. The pooled OR

was 0.64 (95%CI=0.22, 1.88) (Figure 6).

Discussion
This meta-analysis was based on 11 RCTs. The 844 T2DM

patients were randomly assigned to either receive repagli-

nide plus metformin or glimepiride plus metformin. The

results showed that the estimated SMDs favored the repa-

glinide plus metformin in decreasing HbA1c and FPG

levels, although no significant difference was observed

between the two groups. Meanwhile, the repaglinide plus

metformin was significantly more effective in decreasing

2hPG levels than glimepiride plus metformin. In addition,

fewer patients reported adverse events and experienced

hypoglycemia in the repaglinide plus metformin group.

These results indicated that the repaglinide plus metformin

might have some advantages over glimepiride plus met-

formin in the short-term treatment of T2DM, and should

be further explored.

Compared to glimepiride, repaglinide has a fast onset

and short duration of action, which could effectively

Figure 5 Meta-analysis of the adverse events in the two groups.

Figure 6 Meta-analysis of the hypoglycemia in the two groups.
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enhance the early insulin secretion.31 When combined

application with metformin, it could produce a stronger

synergistic effect in decreasing the plasma glucose level

by improving the islet B-cell function and insulin resis-

tance. With the prolongation of treatment time and the

increase of drug concentration, it is difficult to separate

the glimepiride and its receptor after binding. Then, the

islet B-cells were continuously stimulated until its

apoptosis.32 Unlike glimepiride, repaglinide could

restore the physiological pattern of insulin secretion. It

not only does not continue to stimulate the islet B-cells,

but also has a protective effect on the islet B-cells.

Previous study found that the metformin has a direct

protective effect on the secretory function of the islet

B-cells that were exposed to high glucose and high-fat

environment for a long time.33 Therefore, the repagli-

nide plus metformin might be more appropriate for

T2DM patients, especially these patients with impaired

islet B-cell function.

Limitations of this meta-analysis should be mentioned

here: i) many included studies were conducted in China,

which might limit the generalisability of these results;34–36

ii) only the short-term efficacy and safety was assessed

here; thus, future studies are still needed to compare the

long-term efficacy and safety of these two methods; iii)

there was heterogeneity that was probably caused by the

diverse true treatment effects of the included RCTs; and

iv) the dose of repaglinide or glimepiride was not exactly

the same in the included studies.

In conclusion, based on the results from the meta-

analysis of 11 RCTs, our study firstly compared the short-

term efficacy and safety of repaglinide plus metformin

versus glimepiride plus metformin in treating T2DM.

The results showed that the repaglinide plus metformin

was significantly more effective in decreasing 2hPG levels

than glimepiride plus metformin. Meanwhile, the repagli-

nide plus metformin caused fewer adverse events and

hypoglycemia during 12 weeks of treatment. Therefore,

we thought that the repaglinide plus metformin should be

the first choice in treating T2DM patients between these

two methods, and should be further explored.
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