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A B S T R A C T  

Objective: To assess the safety and efficacy of liraglutide versus metformin in 
patients with type 2 diabetes in the pediatric age group.  
Methodology: This was an open-label, 24-week randomized controlled 
experiment study conducted in Nov 2023 to Feb 2024 IRB no 685623-2023 in 
the children hospital and university of child health sciences Lahore. Three to 
sixteen-year-old Children with type 2 diabetes were randomized to receive 
either metformin or liraglutide. The main outcome was the variation in HbA1c 
at week 24. The research was completed by 150 subjects in all, and analysis was 
done on this cohort. 
Results: At week 24, the metformin group had a decrease in HbA1c (p value = 
0.001), going from 8.0 ± 0.7% to 7.2 ± 0.8% (53 ± 2 mmol/mol), and in the 
liraglutide group (p = 0.001), going from 7.7 ± 0.7% to 7.1 ± 0.6% (52 ± 2 
mmol/mol). However, the group comprised liraglutide grasped maximum 
decline more quickly as compared to metformin group. The incidence of 
hypoglycemia and other parameters studied did not differ significantly across 
the groups. 
Conclusion: During a 24-week period, individuals with T2DM treated with 
liraglutide and metformin alone had comparable reductions in HbA1c, with no 
discernible differences in other metrics. 

Cite this article as: Naseem A, Mehmood MS, Bashir R, Ilyas M, Tariq M, Azeem A. Comparative Efficacy of Metformin and 
Liraglutide in Pediatric Type 2 Diabetes. Ann Pak Inst Med Sci. 2024; 20(SUPPL-1):584-588. doi. 10.48036/apims.v20iSUPPL-
1.1228 

Introduction 

Recently, type 2 diabetes has grown to be a serious 

problem among kids and teenagers.1 The lifestyle choices 

made by an individual can impact the onset of type 2 

diabetes, including nutrition, activity, and weight control, 

as well as genetics and family history. Between 2007 and 

2017, there was a notable 4.8% annual increase in 

frequency of type 2 diabetes in children and 

adolescents.2,3 According to epidemiological research, in 

the US, the frequency of type 2 diabetes has significantly 

increased amongst children and adolescents.4 Asian 

nations have an even greater frequency of T2DM 

amongst young patients than T1DM.5 Investigations have 

shown that approximately 85% children diagnosed with 

T2DM are fat or overweight at the time of diagnosis.6,7 

The risk of comorbidities such as the levels of 

dyslipidemia, hypertension, and hyperglycemia rose over 

time over time among individuals with T2DM who were 

first diagnosed in infancy.8,9 

Pharmacological intervention and healthy lifestyle 

change are commonly used in the control of childhood 

and teenage T2DM. Four drugs— exenatide, liraglutide, 

metformin, and insulin—have been licensed to date for 

the management of type 2 diabetes in adolescents and 

children by the US Food and Drug Administration 

(FDA). Nevertheless, all of these drugs have the potential 

to cause negative side effects. Especially for patients who 

are overweight, metformin is the first-line medication for 
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lowering elevated levels of blood sugar in adolescents 

and children with type 2 diabetes.10 Metformin is used to 

lower the concentration of glucose absorbed from the 

intestines, raise insulin sensitivity, and decrease the 

amount of glucose generated in the liver. The main issue 

with its safety is gastrointestinal intolerance, which 

includes nausea, diarrhea, and pain in the abdomen.11  

Liraglutide is analogues of GLP-1 (glucagon-like 

peptide). The FDA authorized ligarglutide in 2019; it 

effectively lowers blood sugar levels without causing 

hypoglycemia or weight gain.12 Adolescent glucose 

control can be successfully improved by adding 

liraglutide to metformin, as proven by studies.13,14  

Similarly, diarrhea, vomiting and nausea were the most 

often reported GLP-1 analogue’s side effects. Therefore, 

in order to improve glucose regulation, lower the risk of 

adverse responses, and avoid long-term and potentially 

fatal problems, it is imperative to create pharmacological 

treatment alternatives for children with type 2 diabetes. 

Methodology 

For the purpose of comparing metformin vs. liraglutide, 

only those patients included who had undergone 

modifications in lifestyle, a-glucosidase inhibitor, and 

metformin in low dosage (750 mg/day or less) over a 

period of three months. Study was conducted in Nov 

2023 to March 2024 IRB no 685623-2023 in the children 

hospital and university of child health sciences Lahore. 

Those taking insulin secretagogues, such as glinides, 

thiazolidinedione, sulfonylureas or insulin, were excluded 

from the study. The children's hospital and the University 

of Child Health Sciences in Lahore served as recruitment 

sites for the study's participants. The exclusion criteria 

included having type 1 diabetes, not being able to take 

metformin or liraglutide due to contraindication, and 

having severe diabetic retinopathy (either preproliferative 

or proliferative). The study Liraglutide vs metformin for 

the treatment of type 2 diabetes received approval from 

the Children's Hospital and University of Child Health 

Sciences Lahore's ethics council.  

For every research participant, the guardian of the patient 

provided written informed permission. Liaglutide and 

metformin were applied for both the groups, A and B 

(1:1). 150 participants in the pediatric age range (up to 16 

years) were examined; each group had 75 individuals. 

Protocol of the study: The research was a 24-week, 

randomized controlled, open-label trial. Randomization 

was used to assign subjects to either liraglutide or 

metformin group. At week 0, oral hypoglycemic 

medications that were used before to randomization were 

stopped. Throughout the trial, the participants were urged 

to maintain their lifestyle modifications. First, 500–750 

mg of metformin was taken daily. After that, the dosage 

was increased every week until 1500 mg. If tolerated, the 

attending doctors were permitted to raise the dose to 2250 

mg per day after week 10. Liraglutide was initially 

administered subcutaneously at a dose of 0.3 mg once 

day. Over time, the dosage was increased to 0.9 mg daily, 

which is the safest amount that has been authorized in a 

number of nations. For 24 weeks, the patients were 

monitored once a month. The main outcome was the 

variation in HbA1c at week 24. 

We calculated the HbA1c decrease in the metformin and 

liraglutide groups.13,14 Samples of blood and urine were 

obtained at each visit after an overnight fast. The 

following laboratory variables were measured using 

standard automated procedures: insulin, creatinine, 

plasma glucose, triglycerides, high-density lipoprotein 

cholesterol, LDL cholesterol, aspartate aminotransferase, 

alanine aminotransferase and so forth.15,16 To determine 

HbA1c, high-performance liquid chromatography 

(HPLC) was employed. 

Statistical analysis: P values and the median were 

computed for non-normal data after analyzing the data 

employing SPSS version 22. Regularly distributed data 

were shown as means and standard deviations. 

Results  

Baseline features of enrolled patients: The metformin 

patients group (n = 75) and liraglutide patients group (n = 

75) were matched for age (11 ± 3 vs. 10 ± 4 years, p = 

0.34), sex (male/female) (50/25 vs. 45/30, p = 0.57), 

duration of diabetes (3.7 ± 3.5 vs. 4.6 ± 3.9 years, p = 

0.45) and HbA1c (8.1 ± 0.6% vs. 7.9 ± 08% (63 ± 7 vs. 

60 ± 7 mmol/mol), p = 0.19) (Table 1). The mean daily 

dose of metformin at week 24 was 1705 ± 342 mg, and 

liraglutide was up-titrated to 0.9 mg/day in all patients 

during the study. 

Table I: Baseline characteristics of patients. (N=75) 

 Metformin  Liraglutide  p 

value 

Age in years 11 ± 3  10 ± 4  0.34 

Gender (male/female) 50/25 45/30  0.57 

Duration of diabetes in 

years 

3.7 ± 3.5  4.6 ± 3.9  0.45 

Fasting plasma glucose 

(mg/dL) 

160 ± 35  161 ± 35  0.91 

HbA1c (%)  8.1 ± 0.6 7.9 ± 0.8  0.25 
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HbA1c (mmol/mol) 63 ± 7  60± 7  0.19 

LDL-cholesterol (mg/dL) 115 ± 25  117 ± 25  1.01 

HDL-cholesterol (mg/dL) 50 ± 11  48 ± 11  0.59 

Triglyceride (mg/dL) 200 ± 60  159 ± 60 0.42 

Simple retinopathy (%) 4.1  4.3  0.89 

Microalbuminuria (%) 9.1  8.9  0.89 

At week 24, HbA1c significantly dropped in the 

metformin group (p value = 0.001), going from 8.0 ± 

0.7% to 7.2 ± 0.8% (53 ± 2 mmol/mol), and in the 

liraglutide group (p = 0.001), going from 7.7 ± 0.7% to 

7.1 ± 0.9% (52 ± 2 mmol/mol). (Figure 1)  

 

Figure 1. change in HbA1c from 0 to 24 week. 

HbA1c decreased for the course of the trial in the 

metformin group, but increased quickly in the liraglutide 

group during the first four weeks of the research. 

Consequently, the liraglutide group saw a substantially 

higher change in HbA1c at week 4 compared to the 

metformin group. At week 24, there was no discernible 

difference in the groups' HbA1c changes. (Figure 2) 

 

Figure 2. Variation in HbA1c at weeks 4 and 24. 

Between the groups, the rate of achieving HbA1c of less 

than 7% at week 24 was similar (61% vs. 59% in 

metformin vs. liraglutide, p = 0.81). AST, ALT, 

creatinine, low-density LDL cholesterol, HDL 

cholesterol, insulin, plasma glucose and triglyceride did 

not significantly change in either group during this 

investigation. (Figure 3) 

 

Figure 1. Rate of achievement of HbA1c < 7% (%) 

Discussion 

In this trial, individuals with T2DM who received 

treatment with metformin or liraglutide monotherapy saw 

comparable 6-month reductions in HbA1c of 0.7–1%. 

The majority of clinical trials have compared the efficacy 

of GLP-1RA with other anti-diabetic medications 

because metformin is typically recommended as the first 

line treatment.18,21,22 Relatively few studies have directly 

compared the efficacy of GLP-1RA with that of 

metformin. In individuals with type 2 diabetes who have 

not used metformin before, the effectiveness of exenatide 

extended release (once weekly) has been documented.21,23  

Our results are in line with the study's observation that 

both groups saw a comparable drop in HbA1c. Notably, 

our study's liraglutide dosage of 0.9 mg per day is lower 

than the typical dosage in other nations (i.e., 1.2-1.8 mg 

per day). This is in line with a prior meta-analysis that 

shown Asians have greater GLP1RA effectiveness than 

other ethnic groups.13 Dulaglutide, a once-weekly GLP-

1RA, has been shown in more recent research to exhibit 

greater HbA1c reduction when compared to metformin.24 

These findings imply that GLP-1RAs have a comparable, 

if not greater, glucose-lowering impact than metformin.  

In the liraglutide group, the reduction in HbA1c reached a 

near-maximum level at week 12, but in the metformin 

group, the reduction in HbA1c was detected gradually 

until 24 weeks. The results of earlier trials with other 

GLP-1RAs were in line with the variation in the 

timecourse of the glucose-lowering action between 

liraglutide and metformin.23,24 This discrepancy might be 
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caused by variations in the two medications' 

pharmacokinetic properties, modes of action, and titration 

times. Liraglutide primarily operates by increasing 

insulin secretion, whereas metformin mostly reduces 

hepatic glucose synthesis.25,26 Continuous glucose 

monitoring has further corroborated the rapid 

improvement of glycemic control within a month after 

starting liraglutide medication.27 According to reports, 

blood pressure and lipid profile—two cardiovascular risk 

factors—might somewhat improve with GLP-1RA 

administration.20,28,29 Both groups' lipid profiles and 

blood pressure were unchanged during this investigation. 

However, exenatide extended release and metformin have 

been shown to improve cardiovascular risk factors and 

body weight in a comparable manner.19,23 This suggests 

that weight loss is the primary mechanism through which 

GLP-1RA and metformin improve cardiovascular risk 

factors. In a recent study, Rizzo et al. found that in 20 

T2DM patients, liraglutide (1.2 mg/day) added to 

metformin for two months decreased oxidative stress 

indicators.30 In line with other research, there was a 

minimal incidence of hypoglycemia throughout the trial 

and it was comparable among the groups.23, 24  

Conclusion  

Individuals with type 2 diabetes who received metformin, 

liraglutide, and monotherapy had a comparable decrease 

in HbA1c during a 24-week period, with no variation in 

the occurrence of hypoglycemia. These results will be 

helpful in the selection of anti-diabetic medications for 

T2DM patients in the pediatric age range. They also 

support metformin as a first-line therapy when cost is 

taken into account. 
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