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Background: Unmanaged cases of obesity might lead to serious conditions and complica
tions, which impair patients’ lives. The aim of this study was to assess the effectiveness and 
safety of daily 3 mg subcutaneous (s/c) Liraglutide amongst obese non-diabetic patients in 
Eastern Province, Saudi Arabia.
Methods: A retrospective cohort study of obese non-diabetic Saudi patients with obesity 
managed with s/c Liraglutide 3.0 mg who visited the outpatient clinic in Al Mashfa Hospital, 
Al Khobar, KSA during 2019–2021. We collected patient data from the electronic reporting 
system for different parameters. Body weight, hemoglobin A1c %, systolic and diastolic 
blood pressure mmHg were obtained at baseline and after the intervention.
Results: Records of 258 patients who were using a daily dose of Liraglutide 3.0 mg s/c for at 
least four months have been reviewed. The body weight loss of patients who used Liraglutide for 
four months was 8.1±0.8 kg. Moreover, around 204 patients continued for up to six months. 
Meanwhile, the mean body weight loss was 13 kg. There was a significant reduction of 
hemoglobin A1c (HbA1c) % by 0.43%. The majority of patients (94.5%) reported satisfaction 
with the treatment, while adverse events were mainly nausea, vomiting and constipation.
Conclusion: Daily s/c Liraglutide of 3.0 mg is effective in producing significant body 
weight reduction in obese non-diabetic Saudi patients with tolerable minimal side effects and 
may provide health benefits in terms of reduced risk of obesity and its related outcomes.
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Introduction
Obesity is defined as excessive or irregular fat accumulation. It is one of the major 
chronic health problems increasing day by day and has negative effects on work 
productivity, quality of life, and health-care costs,1 as well as well-known risk 
factors for cardiometabolic morbidity2 and overall mortality.3 Furthermore, obesity 
is associated with up to several years of lost lifespan.3 Recently, obesity has been 
found to be an accelerator of severe COVID-19 and might adversely influence the 
efficacy of COVID-19 vaccines.4

Additionally, obesity has become a critical health problem and a cause of 
concern worldwide.5 The global figure for obesity is growing at an alarming rate; 
according to a recent estimation, it is approaching 573 million by 2030.6 According 
to a recent report, the prevalence of obesity was 35% in Saudi Arabia.7

According to the guidelines of obesity treatment, the use of pharmacologic 
therapy is indicated when the body mass index (BMI) ≥30 kg/m or in patients 
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with a BMI ≥ 27 kg/m with at least one metabolic syn
drome component (eg, insulin resistance, dyslipidemia, 
hypertension, and visceral obesity).8

The treatment regimen for obese patients with or without 
type 2 diabetes recommends lifestyle interventions (weight 
loss, increased physical activity and dietary modification) 
together with early use of metformin for glycemic control. 
Unfortunately, many clinical trials have demonstrated the 
failure of this approach and recommended new and more 
efficacious treatments to control body weight as well as to 
prevent the disease progression and its associated 
complications.9

Liraglutide is a glucagon-like peptide-1 receptor ago
nist that has been successfully reduced blood glucose and 
body weight. The United States Food and Drug 
Administration approved Liraglutide 3 mg as a treatment 
for obesity in December 2014.10

Data demonstrated that Liraglutide can attain weight 
loss of ≥5–10% from baseline.11 At the same line, in 
a previous study at single-center, open-label showed that 
with Liraglutide 3 mg in combination with intensifying 
behavioural and diet therapy, 28% of subjects were able to 
achieve 15% weight loss in one year, compared to 12% 
with the only intensive behavioural therapy.12

Liraglutide is available by subcutaneous injection, 
averaging a cost of over $1000/month.8 However, 
Liraglutide treatment is not associated with higher total 
direct healthcare costs when compared with the clinical 
effectiveness that is maintained for long term (up to five 
years), reduced incidence of diabetes and/or its related 
complications and improvements in health-related quality 
of life.13,14

Unfortunately, COVID-19 (coronavirus disease 2019) 
restrictions and protocols (such as limiting physical activ
ity, isolation, reduced access to health care resources) 
increased depression and anxiety, disruptions in eating 
habits and frequent snacking have arisen as an extra bur
den and challenges for obesity control.15 Thus, the man
agement of obesity in Saudi Arabia is considered a public 
health priority.15 Knowing that the treatment of obesity 
after it has been established is very difficult, especially 
when there is some controversy on the available modern 
treatment of obese patients.16 Therefore, in this study, we 
aimed to investigate the clinical effectiveness of daily 
subcutaneous injection of Liraglutide 3.0 mg treatment 
on weight control among a sample of obese non-diabetic 
patients in Saudi Arabia.

Materials and Methods
Participants
This is a retrospective cohort study, the patient records- 
based study that was conducted in endocrine clinics at Al- 
Mashfa hospital in Al-Khobar city, Saudi Arabia, in 2019– 
2021. We evaluated 258 patients taking s/c daily 
Liraglutide 3.0 mg for four-six months.

Inclusion criteria included all Saudi adults who are 
more than 18 years old, non-diabetic patients with or with
out complications, BMI more than 30 kg/m2, and are using 
daily s/c Liraglutide 3.0 mg for more than four months 
period before enrolment in the study. Patients were 
excluded from the study if they had previously participated 
in the current or any other clinical study six months before 
or 12 months after the first Liraglutide prescription.17

The Ethics Committee of Imam Abdulrahman Bin Faisal 
University, Institutional Review Board (IRB) approved the 
proposal (IRB-2021-01-178), which adhered to the 
Declaration of Helsinki. The informed consent form was 
obtained from all participants prior to the commencement of 
the study.

Measurements
We collected patient data from the electronic reporting system 
for different parameters. Body weight, hemoglobin A1c 
(HbA1c) %, systolic (SBP) and diastolic (DBP) blood pressure 
mmHg were obtained at baseline and after the intervention.

Safety was also addressed by collecting adverse events 
within the patient’s using time and patient satisfaction 
through a validated questionnaire, which was measured 
to assess the patient’s satisfactory rate after management.

Data Collection Tools
The assessment of obesity was taken using standardized 
equipment. Participants were requested to remove their 
shoes and wear light clothing before taking their measure
ments. The height of the students was documented to the 
nearest 0.1 cm, and the weight was calculated to the 
nearest 0.1 kg (Seca 704; Seca, Hamburg, Germany).2

Venous blood samples were extracted from an antecu
bital vein under the aseptic condition after overnight fast
ing of at least 10 hours. Analyses of the blood samples 
were performed by the hospital laboratory to measure 
hemoglobin A1c (HbA1c).

Two blood pressure records were taken “after 5 min of 
rest” using an automatic monitor (Omron M6 Comfort IT), 
and the mean of the blood pressure recordings was con
sidered for the data analysis.18
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The primary endpoint is to study the clinical effective
ness of daily s/c Liraglutide 3.0 mg for a period of four to 
six months in reducing body weight (mean average weight 
loss). Secondary endpoints include follow up the change in 
BMI, HbA1c% and blood pressure (SBP & DBP). Safety 
aspects were also collected and patients’ satisfaction rate.

Statistical Analysis
Data were analyzed using SPSS (SPSS 26, Inc., Chicago, IL, 
USA). Descriptive statistics (frequency distribution of nation
ality, gender, age, body weight, height, BMI, SBP, and DBP) 
were reported as a percentage or mean ± standard deviation 
(SD), as appropriate. Comparative statistics of continuous 
variables were compared using a multivariate generalized lin
ear model repeated measure (GLM-ANOVA). P values below 
0.05 were used as an indicator of statistical significance.

Results
Baseline Characteristics
A total of 258 patients were included in the study. Baseline 
characteristics are shown in Table 1. Most of the recruited 

sample were females (88%), on average 37.8±10 years old 
and overly obese (BMI = 34.7±9). Mean baseline SBP and 
DBP values were 122±1 and 77.2± 0.6, respectively.

Effect of Liraglutide on Body Weight
The majority of patients (n=204, 79%) completed six months 
of Liraglutide. On average, the body weight loss of patients 
who used Liraglutide for four months was 8.1±0.8 kg when 
compared with baseline value (88.8±16 to 80.7±16), and it 
was significant (p˂0.0001), as presented in Figure 1. 
Meanwhile, patients on Liraglutide for six months showed 
a lower significant weight loss (13 kg, p˂0.0001) over the 
course of six months compared to the baseline (Figure 1).

BMI mean significantly decreased (34.4±5 to 31.3±5 kg/ 
m2, p<0.0001) from the baseline value in four-month group 
therapy. BMI was significantly decreased (23.1± 12 kg/m2 
p<0.0001) when compared with baseline (Figure 2).

Effect of Liraglutide on Glycemic Control
The analysis showed a significant reduction in HbA1c % 
(0.4±0.05, p<0.0001) after three months of follow-up (4.5 
±0.6%) compared to the baseline value (4.9±0.5) as pre
sented in Figure 3.

Effect of Liraglutide on Blood Pressure
Liraglutide 3.0 mg/d was associated with a significant 
improvement in the SBP values from basal value during 
the four and six months follow-up (122±14 to 118 and 119 
mmHg, respectively) with p˂0.0001. However, Liraglutide 
3.0 mg/d slightly increased DBP by nearly 2 mmHg (from 
77.5 to 79.8 and 79.7 mmHg, p=0.005) as shown in 
Figure 4.

Table 1 Baseline Characteristics of the Patients

Mean Age (year) 37.8±1

Number of females (%)/males (%) 225 (87)/33 (13)
Mean ± SD body weight (kg) 89.6±1

Mean ± SD Height (cm) 160±7

Mean ± SD BMI (kg/m2) 34.7±9
Mean ± SD HbA1c % 4.9±0.5

Mean ± SD SBP (mmHg) 122±1

Mean ± SD DBP (mmHg) 77.2±0.6

Abbreviations: SD, standard deviation; BMI, body mass index; SBP, systolic blood 
pressure; DBP, diastolic blood pressure.

Figure 1 Mean body weight changes of the study patients through the baseline and the follow-up periods of the study (four and six months). #p˂0.0001.
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Differences of the SBP, DBP, BMI and 
HbA1c by Gender
Comparisons between the basal and final SBP, DBP, BMI 
and HbA1c showed no statistical differences between female 
and male participants (p>0.05), as presented in Table 2.

Satisfaction Response
The present study showed that the majority of patients 
(94.5%) reported satisfaction with the treatment 
(Figure 5).

Reported Side Effects
The reported adverse events were mainly nausea (14%), 
vomiting (15.3%), and constipation (9.9%). There were no 
cases of gastroenteritis, H. Pylori or diarrhoea (Figure 6). 
There were no mood swings, headache, hair loss, or urin
ary tract infections. Also, no patients have reported vising 
the emergency care department during the treatment.

Discussion
To the best of our knowledge, this is the first study to assess 
the efficacy of Liraglutide for weight management in obese 
non-diabetic Saudi patients. The results of this retrospective 
study supported the expected hypothesis. Our findings 
showed improvement in body weight loss as well as glucose 
control by using 3 mg of liraglutide s/c injection.

The results from this study seem consistent with other 
results done testing similar subjects.19,20 Data support the 
potential benefit of Liraglutide among obese non-diabetic 
Saudi patients in a dose-dependent manner with once-daily 
doses of 3.0 mg, as patients have experienced a significant 
weight loss from baseline. In a recent study, Liraglutide 
3.0 mg has shown a significant weight reduction in partici
pants with obesity and a poor response to only lifestyle 
therapy.21 Another clinical study has had a follow-up of 
one hundred and seventeen post-bariatric surgery patients, 
over seven months taking Liraglutide 3.0 mg. Patients lost 
a statistically significant amount of weight regardless of the 
type of surgery they had. This significant decrease in weight 
was sustained after one year of taking Liraglutide 3.0 mg.22

The increase in the body visceral fat is not only 
strongly associated with lipotoxicity (deposition of 

Figure 2 Mean body mass index (BMI) changes of the study patients through the baseline and through the baseline and the follow-up periods of the study (four and six 
months). #p˂0.0001. 
Abbreviations: kg, kilogram; m, meter.

Figure 3 Mean hemoglobin A1c (HbA1c) % changes of the study patients through 
the baseline and three months follow-up. #p˂0.0001.
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ectopic lipids in vital organs, such as the arteries, heart, 
pancreas, skeletal muscle, and liver) but also enhances 
the release of fatty acids into the circulation, dysregulated 

adipokine, subclinical inflammation, which in turn can 
contribute to the pathophysiology of cardiometabolic 
disorders.23

Figure 4 Mean systolic (SBP) and diastolic (DBP) blood pressure changes of the study patients through the baseline and periods of the study (four and six months). 
#p˂0.0001: *p=0.005.

Table 2 Differences of the SBP, DBP, BMI and HbA1c by Gender

Parameter Gender Mean Standard Deviation p = value

Age Male 35 9 0.26

Female 37 10 0.25

Basal SBP (mmHg) Male 121 10 0.15
Female 117 11 0.16

Basal DBP (mmHg) Male 80 6 0.34
Female 79 6 0.33

Final SBP (mmHg) Male 120 19 0.73
Female 119 13 0.79

Final DBP (mmHg) Male 78 4 0.30
Female 79 5 0.28

Basal BMI (kg/m2) Male 36 8 0.07
Female 34 5 0.23

Final BMI (kg/m2) Male 30 4 0.65
Female 31 5 0.55

Basal HbA1c (%) Male 5 0.9 0.32
Female 4 0.3 0.22

Final HbA1c (%) Male 4 0.4 0.58
Female 4 0.6 0.50

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure.
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Liraglutide likely induces satiety by preserving free 
leptin levels, as well as activating some areas in the 
hindbrain24 that improve the cardiometabolic as well as 
atherosclerotic vascular profiles.25 Furthermore, many 
recent randomized controlled trial studies showed 

a significant reduction in body weight compared to those 
in the placebo group using Liraglutide.21,26 Alternatively, 
Liraglutide has been suggested to protect against the pre- 
diabetes state.24 Meanwhile, despite the clinical effective
ness in the control of body weight and glucose, a local 
study could not find a significant effect on the body weight 
control by Liraglutide, which could be attributed to the 
smaller sample size16 or weight gain effect of the insulin 
and Sulphonylurea.27

Liraglutide acts to restore glucose-dependent insulin 
secretion,28 thus the reported findings in our sample on 
the improvement of the body weight have reflected posi
tively on the glycemic control. After accounting for base
line HbA1c, the study showed a significant reduction in 
HbA1c % value after three months of follow-up. Several 
studies have reported a significant glycemic control 
success.17,29 On the other hand, the collected data disagree 
with other studies that have been conducted on a small 
sample with available HbA1c values,16,22 that cannot be 
extrapolated to every patient.

The present results reported a significant reduction in 
the SBP values, similar to what was observed in previous 
studies.22,30 Meanwhile, our findings found a small signifi
cant increase in the DBP. This is in accordance with another 
clinical trial on the effects of Liraglutide on DBP.29 

Furthermore, a meta-analysis of randomized controlled 
trials evaluated the effect of Liraglutide on blood pressure 
found no consistent pattern on DBP.31 The same author 
attributed the bias risk of these studies to the limitation of 
sample size and lack of clinical trials on the effect of 
Liraglutide on blood pressure in patients with and without 
hypertension.31 However, this effect could be attributed to 
an increase in heart rate effect induced by liraglutide.32

The study results revealed that most of the reported 
adverse effects were mainly vomiting, followed by nausea 
and constipation. Overall, Liraglutide is well tolerated than 
other hypoglycemic agents, and the main adverse effects 
were related to the gastrointestinal system.33 However, the 
most frequently reported adverse events were mild or 
moderate nausea and diarrhea.34

Limitation
This study was a retrospective cohort study, collected from 
already existing patient data using the electronic reporting 
system; the data included more females and did not pro
vide complete HbAlc % data after six months for study 
participants. Data regarding body fat changes during the 
study period were not collected.

%94

6%

Satisfied Not Satisfied

Figure 5 Satisfaction rate of the study patients with Liraglutide treatment.

15.30%

14%

9.90%

Vomiting Nausea Constipation

Figure 6 Mean reported side effect of Liraglutide.
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Conclusion
Daily subcutaneous injection of Liraglutide 3.0 mg was an 
effective and safe therapy in reducing body weight among 
the adult obese Saudi non-diabetic population and may 
provide health benefits in terms of reduced risk of obesity 
and its related outcomes.

Data Sharing Statement
The data that support the findings of this study are available 
from the corresponding author, upon reasonable request.
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