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Abstract:

Introduction: Liraglutide, a Glucagon-Like Peptide-1 Receptor Agonist (GLP-1RA), is used for weight management
and glycaemic control in obesity. This study aimed to evaluate the effect of liraglutide on weight, glycosylated
Hemoglobin (HbAlc), and Low-Density Lipoprotein Cholesterol (LDL-C) over 12 months in a real-world clinical
setting.

Methods: This retrospective single-arm longitudinal study included 209 patients with obesity, primarily UAE
nationals (86.1%) and females (82.8%). Clinical parameters (weight, HbAlc, and LDL-C) were assessed at
baseline, 6 months, and 12 months. Paired-sample t-tests were used to compare clinical parameters at
baseline with those at 6 months and 12 months. Subgroup analyses examined sex differences and
associations between weight status and HbAlc levels. A p-value < 0.05 was considered significant.

Results: Mean weight decreased from 98.42 + 16.97 kg at baseline to 92.90 = 16.83 kg at 6 months
(p<0.001) and 91.69 = 16.23 kg at 12 months (p<0.001), reflecting a 6.8% reduction. HbAlc declined
modestly from 6.33 £ 1.42% to 6.11 = 1.30% (p=0.039). LDL-C decreased from 2.91 = 0.98 mmol/L to 2.61 +
0.94 mmol/L (p=0.009). Baseline sex differences in weight (p=0.002) diminished over time.

Discussion: Liraglutide achieved significant weight and LDL-C reductions and modest glycaemic improvements in a
predominantly non-diabetic obese cohort. These outcomes align with previous studies but may vary with dose,
duration, and population characteristics.

Conclusion: Liraglutide effectively reduced weight and improved LDL-C levels in young, predominantly female, non-
diabetic obese patients from UAE, supporting its role as an adjunct to lifestyle interventions in similar populations.
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1. INTRODUCTION

Obesity is a major global public health concern,
affecting over 650 million adults worldwide [1]. It is
strongly associated with an increased risk of comorbidities
such as hypertension, dyslipidemia, Type 2 Diabetes
Mellitus (T2DM), and coronary artery disease. First-line
management typically involves lifestyle interventions,
including dietary modification, physical activity, and
behavioral therapy. However, for many individuals, these
strategies alone are insufficient to achieve clinically
meaningful and sustained weight loss, necessitating the
use of pharmacological agents.

Liraglutide, a Glucagon-Like Peptide-1 (GLP-1)
receptor agonist, has demonstrated efficacy as a
pharmacologic option for weight management [2]. It
enhances glucose-dependent insulin secretion, even before
a significant rise in blood glucose levels occurs [3, 4].
While liraglutide is widely used among obese individuals
with T2DM, its potential benefits in predominantly non-
diabetic populations have also been explored. For
instance, a 12-week study conducted in non-diabetic
Taiwanese patients showed weight reduction in 5.6% and
6.4% of participants receiving 1.2 mg and 0.6 mg of
liraglutide, respectively (both p < 0.001). However, the
difference between the two doses was not statistically
significant (absolute difference —0.8%, 95% CI —0.12 to
0.11) [5]. Similarly, a study involving Indian adolescents
reported a mean weight loss of —6.5 + 4.2 kg and a BMI
reduction of —2.35 * 1.30 kg/m’, accompanied by
improvements in liver enzymes, systolic blood pressure,
and triglyceride levels, but no significant change in
cholesterol [6].

At a daily dose of 3.0 mg, liraglutide has been shown to
facilitate long-term weight loss and improve metabolic
parameters, particularly when used in conjunction with
dietary and lifestyle modifications [7]. Its mechanisms of
action extend beyond glycemic regulation and include
delayed gastric emptying, increased satiety, and appetite
suppression via central nervous system pathways [2, 3].
These mechanisms are particularly relevant in non-
diabetic individuals or those with early metabolic
dysfunction, where glycemic control may not be the
primary therapeutic objective.

Given the high and rising prevalence of obesity in the
Middle East, particularly in the United Arab Emirates
(UAE), and the limited availability of region-specific data
on pharmacologic obesity treatments, evaluating the real-
world usefulness of liraglutide in this context is of
substantial public health relevance [8].

Therefore, the primary aim of this study was to
evaluate the mean percentage reduction in body weight
and Hemoglobin Alc (HbAlc) in a cohort of predominantly
non-diabetic adults with obesity who received liraglutide
treatment in a tertiary care center in the UAE. A
secondary objective was to assess changes in lipid
parameters and examine subgroup trends based on
demographic and clinical characteristics.
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2. METHODS

2.1. Study Design and Setting

This study was a retrospective, single-arm longitudinal
analysis conducted at a tertiary care hospital in the United
Arab Emirates between January 2022 and January 2023. It
aimed to assess the impact of liraglutide therapy on body
weight, glycosylated hemoglobin (HbAlc), and Low-
Density Lipoprotein Cholesterol (LDL-C) over a 12-month
follow-up period in a predominantly non-diabetic
population with obesity. The study was approved by the
Ministry of Health and Prevention (MOHAP) Research
Ethics Committee with Approval No. MOHAP/REC/
2025/51-2025-F-M. Written informed consents were
obtained from all participants, and the study adhered to
the guidelines of the Declaration of Helsinki.

2.2. Study Population

A consecutive sampling approach was employed,
including all patients who were initiated on liraglutide for
weight management during the study period, as identified
from electronic medical records. A total of 209
participants were included, the majority of whom were
UAE nationals (86.1%) and female (82.8%). Sex was
recorded as male or female as self-reported in medical
records. The Sex and Gender Equity in Research (SAGER)
Guidelines were followed by the authors. Liraglutide
treatment began at a starting dose of 0.6 mg/day and was
titrated up to 3.0 mg/day based on clinical response and
patient tolerance. Although the study primarily targeted
non-diabetic individuals, a small number of participants
with elevated HbAlc levels were included based on
clinical judgment.

2.3. Inclusion and Exclusion Criteria

Participants were eligible for inclusion if they were 18
years or older, had a Body Mass Index (BMI) greater than
30 kg/m® (or >27 kg/m® for individuals of Asian origin),
and had completed at least 12 months of follow-up after
initiating liraglutide therapy for weight management.
Exclusion criteria included the wuse of other
pharmacological weight-loss therapies during the study
period, a history of bariatric surgery, or the presence of
significant endocrine disorders, active malignancy, or
severe hepatic or renal impairment. Pregnant or
breastfeeding women were also excluded due to safety
considerations.

2.4. Data Collection and Measurements

Baseline demographic data, including age, sex, and
nationality, were collected. Clinical parameters including
weight (kg), HbAlc (%), and LDL-C (mmol/L) were
measured at baseline, 6 months, and 12 months. BMI was
calculated using the standard formula, which is weight in
kilograms divided by the square of height in meters
(kg/m®). HbAlc was measured using high-performance
liquid chromatography following an overnight fast. LDL-C
was either measured directly or estimated using the
Friedewald equation where applicable.
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2.5. Subgroup Stratification

Participants were stratified into subgroups based on
age (<50 years vs. =50 years), sex (male vs. female),
baseline weight (<100 kg vs. =100 kg), and HbAlc levels
(<7% vs. =7%). These subgroup analyses aimed to
examine trends in weight and glycemic parameters across
demographic and clinical categories.

2.6. Endpoints

The primary endpoints were changes in body weight at 6
and 12 months, and changes in HbAlc and LDL-C from
baseline to 12 months. Secondary analyses explored
associations between Dbaseline weight and HbAlc
improvement, as well as sex-related differences in weight
trends. The proportion of participants achieving HbAlc <7%
across weight categories was also evaluated. Data
completeness varied across outcomes. A total of 209
participants had complete weight data at 6 months and 181
at 12 months. For HbAlc, 193 participants had paired
baseline and 12-month measurements, while 61 participants
had complete LDL-C data at both baseline and 12 months.
Analyses for each outcome were conducted using the
available complete cases, including only participants with
paired measurements for the respective variables.

2.7. Statistical Analysis

All statistical analyses were conducted using the
Statistical Package for the Social Sciences (SPSS), Version
26 (IBM Corp., Armonk, NY, USA). Continuous variables
were summarized as mean * Standard Deviation (SD), and
categorical variables as frequencies and percentages.
Paired-sample t-tests were used to assess within-group
changes in weight, HbAlc, and LDL-C over time. Chi-
square tests were employed to evaluate differences in
categorical variables between subgroups. Pearson’s
correlation coefficient was used to examine the
relationship between changes in weight and HbAlc.
Analyses for each outcome were performed using
complete-case analysis, including only participants with
available paired measurements for the respective
variables. A p-value < 0.05 was considered statistically
significant.

3. RESULTS

3.1. Demographic Characteristics

Table 1 presents the baseline demographic and clinical
characteristics of the 209 participants. The majority of
participants were UAE nationals (86.1%), and females
constituted a significantly larger proportion of the sample
(82.8%), compared to males (17.2%). Most participants
(77.5%) were under the age of 50, indicating a relatively
younger population. Regarding body weight, 55.0% of
participants weighed less than 100 kg, while 45.0%
weighed 100 kg or more. Other participant characteristics
are summarized in Table 1.

3.2. Descriptive Statistics Over Time

Table 2 summarizes the descriptive statistics for key
clinical parameters across the study period. Participants’

ages ranged from 14 to 70 years, with a mean of 42.25
years. Baseline HbAlc decreased slightly from 6.33% to
6.11% at 12 months (3.5% reduction). LDL cholesterol
levels improved over time, declining from a mean of 2.91
mmol/L. at baseline to 2.61 mmol/L at 12 months,
representing a 10.3% reduction. A substantial decrease in
body weight was also observed, with the mean weight
dropping from 98.42 kg at baseline to 92.90 kg at 6
months and further to 91.69 kg at 12 months, reflecting a
6.8% total reduction over the study period.

Table 1. Characteristics of the participants.

Parameter Frequency | %
Nationality UAE 180 86.1%
Other 29 13.9%
Sex F 173 82.8
M 36 17.2
Age <50y 162 77.5
=50y 46 22.0
HbAlc on Presentation <7% 165 78.9
=7% 28 13.4
Weight on Presentation <100 kg 115 55.0
=100 kg 94 45.0
Table 2. Descriptive statistics.
Minimum | Maximum | Mean Std.
Deviation
Age (y) 14 70 42.25 11.79
HbA1c at baseline (%) 3.65 11.80 6.33 1.42
HbAlc 12 months (%) 4.20 12.20 6.11 1.28
LDL at baseline 0.18 6.08 2.91 0.98
(mmol/L)
LDL 12 months 1.08 6.10 2.61 0.94
(mmol/L)
Weight at baseline (kg) 64.0 160.0 98.42 16.97
Weight at 6 months 61.0 150.0 92.9 16.8
(kg)
Weight at 12 months 63.0 143.7 91.7 16.2
(kg)

3.3. Sex Differences in Age, HbAlc, and Weight

Table 3 examines sex-based differences in age, HbAlc,
and weight status. Age distribution and baseline HbAlc
levels were not significantly different between females and
males (p = 0.901 and p = 0.580, respectively). However,
significant sex differences were observed in weight status
at baseline, with a higher proportion of males weighing
=100 kg compared to females (p = 0.002). This trend
persisted at 6 months (p < 0.001), but by 12 months, the
sex difference in weight distribution was no longer
statistically significant (p = 0.705).

3.4. Weight Reduction Over Time

Table 4 shows the results of paired-sample t-tests
assessing weight changes. The mean weight decreased
significantly from 98.42 kg at baseline to 92.90 kg at 6
months, yielding a mean reduction of 5.52 kg (5.6%) (p <
0.001). This downward trend continued, with a further
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decrease to 91.69 kg at 12 months, representing a total
mean reduction of 6.73 kg (6.8%) from baseline (p <
0.001).

Table 3. Sex differences in age, HbAlc, and weight
across time points.

Parameter Female | Male | P-value
Age groups <50y 135 28 0.901
=50y 38 8
HbAlc at baseline <7% 137 28 0.580
=7% 25 3
Weight at baseline <100 kg| 104 11 0.002

=100 kg 69 25
<100 kg| 131 13 | <0.001

Weight at 6 months

=100kg| 42 23
Weight at 12 months <100 kg| 103 22 0.705
=100kg| 48 8

Table 4. Paired sample t-test analysis of weight
reduction over time.

Time |Mean |SD |Mean|SD |95%CI |t p-value | Cohen’s
Point | (kg) |(kg) | (%) | (kg) | (kg) d

Diff.

(kg)
Baseline|98.42 |16.97
6 92.90 |16.83(5.52 |5.07 |4.83-6.22]15.76{<0.001 |5.08
Months (5.6%)
12 91.69 |16.23(6.73 |6.70 |3.97-6.88|7.43 [<0.001 |5.07
Months (6.8%)

3.5. HbAlc and LDL Changes Over 12 Months

Table 5 outlines changes in HbAlc and LDL-C levels
from baseline to 12 months. A modest but statistically
significant reduction in HbAlc was observed, decreasing
from 6.33% to 6.11%, with a mean difference of 0.22%
(3.5% reduction) (p = 0.039). LDL-C levels declined
significantly from 2.91 mmol/L to 2.61 mmol/L, with a
mean decrease of 0.30 mmol/L (10.3% reduction) (p =
0.009).

Table 5. Paired sample analysis of HbAlc and LDL
changes over 12 months.

Parameter | Time | Mean Std. Mean | SD | 95% CI of | P-value | Cohen’s
Point Deviation | (%) difference d
Diff.
HbAlc (%) |Baseline| 6.33 1.42 0.22 ]0.82] 0.01-0.42 | 0.039* 0.82
(n=63) 12 | 611 | 130 |G5%
Months
LDL Baseline| 2.91 0.98 0.30 ]0.87| 0.08-0.52 | 0.009* 0.87
(mmol/L) 12 261 0.94 (10.3%)
(n=61) Months

4. DISCUSSION

Liraglutide led to significant improvements in weight,
LDL cholesterol, and HbAlc levels among predominantly
young, female participants from the UAE, with initial sex
and weight-related differences diminishing over time. In
this study, significant weight reduction was observed over
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12 months of intervention, with the most notable decline
occurring within the first 6 months. This pattern aligns
with previous observational studies conducted among
Italian overweight and obese patients with T2DM, which
demonstrated that liraglutide (3 mg) administered over 24
weeks resulted in modest but clinically relevant weight
losses of —2.0 kg and —-2.45 kg, respectively [9, 10].
Notably, these studies highlighted that the weight loss was
predominantly attributed to reductions in fat mass
(ranging from 0.70% to 1.45%), rather than lean tissue
mass, suggesting a selective effect of liraglutide on
adiposity while preserving muscle mass by preventing
muscle protein breakdown. Further support for
liraglutide’s targeted impact on fat mass comes from a 16-
week randomized controlled trial, which showed that
liraglutide (3 mg), when combined with diet and
behavioural modifications, significantly reduced body fat
percentage compared to placebo (—2.0% vs. —0.4%, p =
0.03) [11]. However, it is essential to note that this
favourable effect on fat mass percentage has not been
consistently replicated in all studies, with some trials
failing to demonstrate significant changes in body
composition [12-14]. These discrepancies may be
influenced by variations in study design, population
characteristics, treatment duration, and concurrent
lifestyle interventions.

Several studies have evaluated the efficacy of
liraglutide for weight reduction in non-diabetic individuals
with obesity, providing relevant context for interpreting
the findings. A retrospective cohort study in Taiwan
investigated the effects of low-dose liraglutide (0.6 mg vs.
1.2 mg daily) over 12 weeks in non-diabetic obese patients
and found modest but statistically significant weight loss
in both groups [5]. However, no significant difference was
observed between the two doses, suggesting that low-dose
liraglutide may be useful for some individuals, although
higher doses or longer durations might be necessary for
more substantial effects. In contrast, a prospective cohort
study evaluating liraglutide 3 mg daily over 12 weeks in
non-diabetic  overweight women with coronary
microvascular dysfunction reported a significant weight
reduction, indicating a more substantial effect with higher
dosing [15]. This supports the idea that the magnitude of
weight loss may depend on both the dose and duration of
liraglutide treatment. Moreover, these findings are
supported by the results of a comprehensive systematic
review and Bayesian network meta-analysis by Khera et
al., which assessed weight loss efficacy across various
pharmacologic agents [16]. The review showed that
liraglutide was associated with significantly greater odds
of achieving more than 5% weight loss compared to
placebo, ranking second only to phentermine-topiramate
in overall efficacy. Another systematic review by Zhang et
al. also supports the effectiveness of liraglutide in non-
diabetic obese populations, reporting significant mean
weight loss (—=5.52 kg) and improvements in secondary
outcomes such as systolic blood pressure [17].

In addition to the observed weight reduction, HbAlc
levels improved significantly over the 12-month period,
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indicating a favorable impact on glycaemic control. This
aligns with the known pharmacological profile of
liraglutide, which exerts multiple physiological effects due
to the widespread distribution of GLP-1 receptors
throughout the body [18]. Liraglutide effects include
enhanced insulin secretion, improved insulin sensitivity,
and suppression of glucagon release, all in a glucose-
dependent manner, thus minimizing the risk of
hypoglycaemia [19]. Furthermore, liraglutide contributes
to weight reduction by slowing gastric emptying,
promoting satiety, and reducing appetite through its
action on the central nervous system [19]. This study
found improvements in HbAlc levels of about 3.5% over
12 months, which aligns with previous reports confirming
the glycaemic benefits of liraglutide in individuals with
obesity and type 2 diabetes [4]. These findings align with a
2022 systematic review and meta-analysis encompassing
12 randomized controlled trials with a total opf 8,249 non-
diabetic obese adults. This study confirmed liraglutide's
superiority over placebo in promoting weight loss and
reducing Body Mass Index (BMI), highlighting its efficacy
in improving metabolic outcomes in this population [20].
Additionally, liraglutide has demonstrated beneficial
effects on fasting blood glucose and is generally well
tolerated, with gastrointestinal symptoms, such as nausea
and diarrhea, being the most commonly reported side
effects, and no significant risk of hypoglycemia observed
[2, 4, 19].

In addition to its effects on weight and glycemic
control, liraglutide significantly improved LDL cholesterol
levels over the 12-month period. These findings are
consistent with studies reporting lipid-lowering effects of
liraglutide in both diabetic and non-diabetic populations
[21]. While the precise mechanisms remain incompletely
understood, GLP-1 receptor activation may indirectly
influence lipid metabolism through improvements in
insulin sensitivity, weight loss, and reduced hepatic
lipogenesis.

CONCLUSION

The study demonstrated that liraglutide is associated
with weight reduction and lipid profile improvement in a
predominantly non-diabetic, obese population over 12
months. Significant reductions in body weight and LDL
cholesterol were observed, alongside modest but
meaningful improvements in HbAlc levels, despite most
participants having normal baseline glycaemic status.
These findings support the role of liraglutide as a valuable
adjunct to lifestyle interventions in managing obesity and
related metabolic parameters. Further prospective,
controlled studies with larger sample sizes and more
extended follow-up periods are warranted to confirm these
findings. Future research should also investigate the long-
term metabolic and cardiovascular effects of liraglutide
use in diverse populations, objectively assess changes in
body fat composition, and examine the impact of dietary
habits, physical activity levels, and medication adherence
on treatment outcomes.

LIMITATIONS

This study has several limitations. Its retrospective
single-arm design and lack of a control group limit causal
inference and increase the potential for selection and
information bias. The use of consecutive sampling from a
single center may further reduce generalizability.
Additionally, key lifestyle factors such as dietary patterns
and physical activity levels were not assessed or
controlled, which may have influenced treatment
outcomes. The absence of objective body composition
measurements prevented evaluation of the quality of
weight loss (i.e., changes in fat mass versus lean mass).
Furthermore, medication adherence was not objectively
monitored. The sex distribution was notably imbalanced,
with a predominance of female participants, which may
limit the generalizability of the findings to male
populations. Missing data, particularly for HbAlc and
LDL-C at follow-up, may have affected the precision of
outcome estimates and limited our ability to perform
multivariable regression analyses to adjust for potential
confounders. Analyses were conducted using complete-
case data, which may introduce bias if the missingness
was not random. Given the extent and pattern of missing
data, performing a formal sensitivity analysis was not
feasible. The relatively small sample size for some
subgroup analyses limited statistical power, increasing the
risk of failing to detect true associations. Additionally, the
multiple subgroup comparisons conducted in this study
raise the possibility of false-positive findings (Type I
error).
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