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ABSTRACT
Objective: This study aimed to determine the effects of Liraglutide on glycosylated hemoglobin (HbA1c) and body weight in 
patients with type 2 diabetes.

Material and Methods: A prospective observational study was conducted in a private tertiary healthcare setting. A total of 58 
adult patients with T2DM using oral anti-diabetic agents with or without insulin were enrolled in the study from November 
2020 to April 2022. Liraglutide was administered at a dose of 0.6 mg/day which was raised to 1.2 mg/day after 1 week and 
later to 1.8 mg/day depending upon patient preferences and tolerability. Patients were assessed for changes in their body 
weight, fasting blood glucose (FBG) level, random blood glucose (RBG) level, and HbA1c at the 1st and 2nd follow-up visits 
i.e. 8th and 16th week, respectively.

Results: At the 16th week, the mean weight was 100.78±17.56 vs 102.74±17.26 and 104.11±17.95 at the 8th week and 
baseline visit, revealing a significant difference across three-time points [F(1.4, 36.45)=8.57, p=0.003]. A post hoc pairwise 
analysis showed that weight significantly decreased from baseline and 16th-week follow-up visits (p=0.011). Similarly, a 
significant decrease was observed in mean HbA1c across three-time points [F (2, 39.40) =8.81, p=0.001]. Mean HbA1c at 
16th week was 6.61±1.13% vs 8.09±1.43% at baseline (P = 0.001). No significant reduction in FBG, RBG, blood pressure, 
and serum lipid profile were observed. Moreover, no major side effects occurred in any patient.

Conclusion: Liraglutide is an effective and well-tolerable drug in improving glycemic control, causing significant weight loss 
in the study population when used as a monotherapy or in combination therapy.
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INTRODUCTION
Diabetes mellitus (T2DM) is a chronic disorder de-

fined by insulin resistance and beta cell dysfunction, asso-
ciated with several complications.1 Despite the availability 
of a range of anti-diabetic agents, attainment, and main-
tenance of glycemic control are quite challenging with the 
progression of the condition.2 There are multiple pharma-
cological options available for the management of T2DM, 
with varying effects on blood pressure and body weight, 
making it difficult for the physician in selecting the appro-
priate regimen.3 Thus a patient-centered approach should 

be used in deciding upon the optimal regimen taking into 
account the comorbid conditions, disease progression, 
and complications with the primary aim of attaining indi-
vidualized glycemic goals with minimum adverse effects.4

After many years of cardiovascular outcome trials, 
two classes of anti-diabetic agents, i.e. Sodium-glucose 
co-transporter (SGLT-2) inhibitors and Glucagon-like pep-
tide 1 receptor agonists (GLP-1RA) demonstrated cardio-
vascular advantages independent of glycemic control. 
This led to new treatment avenues in the management of 
T2DM.5 Liraglutide is a long-acting GLP-1RA that improves 
glycemic control by promoting insulin secretion, sup-
pressing the production of glucagon, and inducing weight 
loss.6 It reduces systolic blood pressure and has a direct 
cardioprotective effect as well.7

LEADER (Liraglutide Effect and Action in Diabetes: 
Evaluation of Cardiovascular Outcome Results) trial was 
commenced in 2010 to evaluate the long-term effects of 
Liraglutide on cardiovascular outcomes and other import-
ant clinical parameters. This study demonstrated a 23% 
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decrease in the primary endpoint.8 Furthermore, a system-
ic review demonstrated that all GLP-1 RA improves HbA1c 
and decreases body weight, however; the long-acting 
agents including Liraglutide were found to be more effec-
tive in reducing fasting blood glucose and glycated hemo-
globin (HbA1c).9

Studies conducted on the Indian population with 
T2DM showed that Liraglutide is effective in controlling 
glycemic levels, inducing weight loss, and is associated 
with a lower risk of hypoglycemia.10, 11 Few such studies 
are also performed on Pakistani T2DM patients demon-
strated significant improvement in Hb1Ac and reduction 
in their body weights.3, 12 But keeping in view the fact that 
Liraglutide effectiveness varies greatly by region and scar-
city of currently available data in the literature on Pakistani 
population, this study was designed to look into the ef-
fects of Liraglutide on HbA1c and body weight in T2DM 
patients in the local population of Khyber Pakhtunkhwa.

MATERIAL AND METHODS
A prospective study was conducted in the Depart-

ment of Endocrinology, North-west General Hospital & 
Research Center, Peshawar from November 2020 to April 
2022 after getting ethical approval from the institution-
al committee. Adult patients of either gender with T2DM 
were enrolled in the study. Patients of age less than 18 
years, having Type 1 DM, or those receiving Liraglutide al-
ready were excluded. After informed consent, data regard-
ing the demographics of the patient, duration of T2DM, 
and presence of co-morbidities like hypertension, thyroid 
disorders, ischemic heart disease, chronic kidney dis-
ease, and dyslipidemia was recorded on a predesigned 
proforma. Baseline information like type and number of 
anti-diabetic agents, BMI, Blood pressure, HbA1c, fasting 
blood glucose (FBG), random blood glucose (RBG), Urine 
Albumin to creatinine ratio (ACR) and lipid profile was re-
corded. A total of 67 patients with T2DM, obesity (BMI ≥ 
23 kg/m2), and poor glycemic control (HbA1c > 7%) were 
prescribed Liraglutide. But 9 patients were lost during fol-
low-up or discontinued the treatment. All patients were on 
oral anti-diabetic agents with or without insulin. Liraglutide 
was initiated at the dose of 0.6 mg/day. After 1 week, the 
dose was increased to 1.2 mg/day and later to 1.8 mg/
day depending upon patient preferences and tolerability. 
Patients were assessed for change in their body weight, 
FBG, RBG, and HbA1c at 1st and 2nd follow-up visits of 8 
and 16 weeks, respectively. 

In addition, BP and common GI adverse effects 
like nausea, vomiting, and diarrhea were also enquired 
about at each follow-up visit.

Data were analyzed by SPSS version 22 and fre-
quencies and proportions were calculated for categorical 
variables. Mean, SD and IQR were calculated for variables 
with continuous nature. Repeated measure ANOVA was 

used for within-group comparison of the patient’s anthro-
pometric, biochemical parameters, and blood pressure 
across baseline, week 8, and week 16. Post hoc analysis 
was conducted using paired t-tests with Bonferroni adjust-
ment. A p-value <0.05 was taken as a level of significance. 

RESULTS
A total of 58 patients were included in the final 

analysis having a mean age of 49.29±9.15 years and a 
female predominance of 45 (77.59%). The mean duration 
of DM since diagnosis was 5.48±4.78 years. The most 
common co-existing illness was dyslipidemia 15 (37.5%) 
followed by hypertension 14 (24.14%), thyroid disorder 6 
(10.34%), and ischemic heart disease 4(6.90%). Medica-
tion history revealed that most of the patients were using 
oral antidiabetic drugs (OADs), with biguanide being the 
most common group i.e. 14 (30.44%) followed by bigua-
nide + DDP4 and biguanide + SGLT2. On the other hand, 
6 patients were on both OADs and Insulin. Anthropometric 
characteristics and biochemical parameters at different in-
tervals are given in Table I.

Liraglutide’s starting dose was 0.6 mg/day at 
the baseline. After the first week, 72.0% of patients were 
switched to 1.2 mg/day, and later on, 17% were started 
on 1.8 mg/day. Moreover, 25 (43.10%) patients were given 
Liraglutide monotherapy whereas the remaining subjects 
were prescribed Liraglutide combination therapy (Table II).

None of the participants discontinued Liraglutide 
as no major side effects occurred. Nearly half of the par-
ticipants reported nausea followed by diarrhea 4(6.89%).

A repeated-measures ANOVA with a Green-
house-Geisser correction ascertained a significant re-
duction in mean weight across three-time points [F (1.4, 
36.45) = 8.57, p = 0.003]. A post hoc pairwise analysis 
with a Bonferroni’s correction showed that there was a 
considerable difference in weight between baseline vs. 
16th week and 8th week vs. 16th week with p values <0.05 
as shown in Figure 1.

Fig 1: Bonferroni post hoc analysis of weight over 
three-time points
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Similarly, BMI on repeated measures ANOVA with 
Greenhouse-Geisser correction revealed a significant re-
duction in mean values across three-time points [F (1.5, 
38.45) = 13.86,  p  <0.001]. Bonferroni’s correction for 
pairwise comparisons found that there was a considerable 
difference in BMI between baseline vs. 8th week, baseline 
vs. 16th week, and 8th week vs. 16th week with p values 
<0.05 as shown in Figure 2.

Repeated measures ANOVA with conformance of 
assumption of Mauchly’s test of sphericity, χ2 (2) = 2.49, 

p = 0.288, showed that change in HbA1c level over time 
was significant in the study participants as a whole. Bon-
ferroni’s correction for pairwise comparisons found that 
there was a considerable difference in HbA1c between 
baseline vs. 16th week and 8th week vs. 16th week with p 
values <0.05 as shown in Figure 3. 

DISCUSSION
Liraglutide has been observed to be an effective 

treatment option in lowering the blood glucose level and 

Fig 3: Bonferroni post hoc analysis of HbA1c over 
three-time points

Fig 2: Bonferroni post hoc analysis of BMI over three-
time points

Table 1: Descriptive statistics and Repeated-measures ANOVA within subjects

Parameters Baseline
 Mean± SD

8th week 
Mean± SD

16th week 
Mean± SD

p-value

Weight (kg) 104.11±17.95 102.74±17.26 100.78±17.56 0.003

Body Mass Index 41.73±7.03 40.80±6.41 39.92±6.60 0.000

HbA1c (%) 8.09±1.43 7.45±1.96 6.61±1.13 0.001

FBG (mg/dl) 147.40±19.23 132.40±41.62 125.60±14.71 0.403

RBG (mg/dl) 214.83±104.14 189.67±70.66 166.17±27.50 0.262

Systolic Blood Pressure 135.33±14.54 137.57±20.15 130.61±21.20 0.178

Diastolic Blood Pressure 90.61±11.59 93.33±13.26 88.52±16.69 0.392

Table 2: Liraglutide as Monotherapy and Polytherapy

Therapy N (%)

 Liraglutide Only  25 (43.1)

 Liraglutide+ Insulin  Liraglutide + Basal bolus insulin  1 (1.72)

 Liraglutide + Premix insulin  2 (3.45)

Liraglutide + OADs + Insulin  Liraglutide + Premix insulin + Metformin + DDP4  1 (1.72)

 Liraglutide + Premix insulin + Metformin + SGLT2  3 (5.17)

 Liraglutide+ Basal bolus insulin + Metformin  1 (1.72)

Liraglutide + OADs  Liraglutide + Metformin  11 (18.97)

 Liraglutide + Metformin + SGLT2  11 (18.97)

 Liraglutide + Sulphonylurea  1 (1.72)

 Liraglutide + Sulphonylurea + Metfromin + DDP4  1 (1.72)

 Liraglutide+ Sulphonylurea + Metformin+ SGLT2  1 (1.72)
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also the risk of non-fatal cardiovascular (CV) events and 
CV mortality in adults with T2DM and CV disease.6, 9 Since 
2016, Liraglutide is approved for use in Pakistan for the 
management of T2DM. Because GLP-1 agonists are rela-
tively new class of glucose-lowering drugs; there are sev-
eral concerns about their efficacy. The effectiveness has 
largely varied by region as identified in published litera-
ture13 so we conducted this study to investigate the effects 
of Liraglutide on HbA1c and weight in T2DM. Liraglutide 
in obese type 2 diabetics with poor glycemic control on 
OADs (±insulin) was assessed. A significant reduction of 
0.64% in the 8th week and 1.48% in the 16th week in HbA1c 
was observed from the baseline resembling the results 
of LEAD (Liraglutide Effect and Action in Diabetes) trials, 
where HbA1c reduction of up to 0.8-1.6% at recommend-
ed doses (1.2 and 1.8mg) over a period of 6 months of 
treatment has been demonstrated.16-20 Though the maxi-
mum reduction was higher than the findings of our study. 
Likewise, in Italy, a group of 400 patients who received 
Liraglutide demonstrated a substantial decrease in HbA1c 
following a year follow-up.14 Another study with 5 years of 
Liraglutide therapy revealed a drop in HbA1c from 7.9± 
0.9% at baseline to 7.0±0.7%.15 Therefore, it appears that 
the results on HbA1C (a total reduction of roughly 1.5 %) 
in our patients are the best that could be obtained in our 
real-world setting in Pakistan. A local study conducted by 
Rashid, Muhammad Owais et al. reported HbA1c reduc-
tion of 0.95% and 1.05% at 3 and 6 months respectively 
from baseline.3

In contrast to many other treatment options, which 
often result in weight gain, incretin-based medications can 
help patients lose weight. Liraglutide was also found to be 
effective in reducing weight and BMI when administered 
alone or in combination with other anti-diabetic drugs in 
our study. The respective mean weight and BMI reduc-
tion from baseline were 3.33kg and 1.81 kg/m2. The mean 
weight loss in our study was although the same as expect-
ed after 16 weeks of therapy, it was greater than the weight 
loss in the LEAD trial, which was less than 3 kg, and equiv-
alent to LEAD-6, which revealed 3.24 kg of weight loss.21 
The reason for this could be that weight reduction with Li-
raglutide is dose-dependent, and the majority of the study 
patients have received titrated doses up to a daily maxi-
mum dose of 1.8 mg. Parjeet et al reported the weight loss 
as early as one month, further describing the continued 
trend and maximum weight loss of around 4 kg was seen 
in 3rd month. 10 Along with adequate glycemic control, los-
ing weight was one of the most crucial elements in keep-
ing the patients motivated to continue taking Liraglutide.

Literature showed that Liraglutide therapy reduc-
es blood pressure.3,10,12 This study also demonstrated 
a reduction in mean SBP and DBP of 4.72 mm Hg and 
2.09 mm Hg, respectively from the baseline at follow-up 
visits. These findings were higher than the reported fig-
ures of LEAD trials i.e. a drop of SBP ranged from 2.7 to 

2.9 mmHg. 16-21 On the other hand, a review of real-world 
data from India revealed a reduction in SBP of 9.7 mmHg, 
which is rather higher than our findings.11

Liraglutide is generally well tolerated, some clinical 
studies documented GI adverse effects such as nausea, 
vomiting, and diarrhea.3, 10, 12 Though, no major side effects 
occurred in our study, nearly half of the participants report-
ed nausea followed by diarrhea. In the LEAD trials, nausea 
was the most reported adverse event. Other side effects 
were vomiting, constipation, dyspepsia, and diarrhea.16-21 
These GI events were frequently dose-dependent, minor, 
and observed to diminish within a few days or weeks of 
continued treatment.

This study has a few worth mentioning limitations 
like its observational study design and small sample size. 
Secondly, the time interval between HbA1c assessments 
was not consistent. Some patients did not report dose ad-
justment of insulin after initiation of therapy. While good 
BMI and HbA1c% were reported at follow-up, various vari-
ables like diet and physical activity could not be tracked. 

CONCLUSION 
Liraglutide is found to be an effective and well-tol-

erable drug in improving glycemic control, causing con-
siderable weight loss in the obese study population with 
T2DM, when used as a monotherapy or in combination 
with other anti-diabetic drugs. Longer follow-up studies 
with large sample sizes are needed to establish its long-
term efficacy and safety profile.
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