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Abstract: Liraglutide treatments have recently been approved for obese diabetic and prediabetic patients. This
study aimed to investigate the relationship between liraglutide and weight loss of these patients. This cross-sec-
tional study was conducted at the King Khalid University Hospital outpatient clinics. The participants were over 18
years old, treated with 1.8 mg liraglutide (Victoza®, Novo Nordisk, Bagsvaerd, Denmark) daily over a 12-month
period. Patients’ data were extracted from electronic medical records. Body weight after 12 months of liraglutide
treatment was evaluated to determine the relationship between the exposure to this drug and the changes in body
weight. Glucose control parameters, blood pressure, and lipid profiles were measured and compared at baseline
and a year after treatment. A multiple regression model was used to eliminate any effects of potential confounders
(sex-, age-, ethnicity- and weight-related clinical variables). Sixty-eight patients were included with the majority were
diabetic treated with antidiabetic medications. Significant decrease was seen in the mean body weight (delta from
baseline) -3.82 + 5.17 kg (P < 0.001), body mass index -1.41 + 1.90 kg (P < 0.001), levels of glycated hemoglobin
-0.58 + 1.82% (P < 0.014), total cholesterol -0.38 + 0.67 mmol/L (P < 0.001) and low-density lipoprotein -0.33 +
0.65 mmol/L (P < 0.001). The results supported that liraglutide was associated with weight reduction as well as
other metabolic parameters in the patients attended King Khalid University Hospital.
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Introduction Obesity is considered a key risk factor for many
diseases including sleep apnea, some types of
cancers and cardiovascular diseases (CVD),
which cover coronary heart disease, hyperten-
sion, dyslipidemia, and type 2 diabetes (T2D)
[6]. The correlation of BMI with blood glucose,
blood pressure (BP), and level of blood lipid was
confirmed in previous studies [7-9]. It has been
shown that with each unit increase of BMI
above the 22 kg/m?, the risk of developing cor-
onary heart disease and T2D increased by 14%,
and 12.1%, respectively. Similarly, there is a

Obesity is a chronic, multifactorial disease,
affecting over 1.1 billion individuals around the
globe [1]. The World Health Organization (WHO)
has defined obesity as an abnormal accumula-
tion of fatty tissue in excessive amounts. It can
be measured as body mass index (BMI), with a
BMI of 30.0 kg/m? or above is considered
obese [2]. Obesity can be influenced by genet-
ic, cultural, environmental, socioeconomic,
pharmacological, and psychological factors [3].

According to the data of the USA Centers for
Disease Control and Prevention (CDC) in 2016
[4], around 40% of American adults are obese.
In the Kingdom of Saudi Arabia (KSA), over-
weight and obesity affect more than 60% of the
total population [5].

risk of increasing the overall BP level by 0.8 to
1.7 mmHg [6, 10, 11]. Treatment of obesity and
its associated comorbidities is a significant
economic burden on health care systems [12].
The global economic impact of obesity was esti-
mated to be two trillion US dollars in 2014 [13].
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In developed countries, obesity alone may cost
2-7% of all health care budget [14].

Management of obesity involves intensive life-
style interventions, bariatric surgeries, and
pharmacological interventions [15]. Lifestyle
interventions are considered the first line in the
management plan and can cause a clinically
significant weight loss (=5%). However, the
relapse rate is high. More than half of the
patients regain their lost weight within a year
[16]. On the other hand, surgical interventions
can cause dramatic weight loss and significant
improvement in all other comorbidities. How-
ever, the invasive nature of this type of inter-
vention, patient preferences, and lack of
resources can limit its utility [17]. Most of the
published guidelines from stringent entities
recommend pharmacotherapy as the second
line of obesity management [18-20]. Liraglutide
is one of the pharmacological treatments for
obesity, which is administered as a subcutane-
ous injection once daily. It is a glucagon-like-
peptide-1 (GLP-1) receptor agonist [21]. As an
antidiabetic medication, liraglutide regulates
glucose metabolism in a dose varing between
1.2 mg to 1.8 mg (Victoza®; Novo Nordisk).
Meanwhile, liraglutide can be used for weight
reduction at higher doses (Saxenda® Novo
Nordisk) [22], leading to reduction of energy
intake and suppression of appetite [23].
Because of this dual effects, it is mainly used to
manage obese diabetic patients [24]. Thereis a
meta-analysis of 28 randomized control trials
(RCTs) that compared five anti-obesity medica-
tions in the USA in terms of effectiveness, and
liraglutide showed the highest efficiency caus-
ing >6% weight loss when compared with a pla-
cebo [25].

Liraglutide injection has shown to be an effec-
tive and tolerable medication and changes the
weight-related comorbidities and the quality of
life [26-28]. However, there is a lack of litera-
ture about liraglutide in different ethnic groups.
Studies in the Japanese population showed
that liraglutide monotherapy resulted in a sig-
nificant reduction of body weight [29]. On the
contrary, when co-administered with other oral
antidiabetic agents, no change in body weight
was observed [30]. A study on the Emirati popu-
lation [31], showed a mean weight reduction of
2.5 kg, which was less than that observed in
the RCTs [32]. However, these studies were
either on a non-therapeutic dose (1.2 mg) or a
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short follow-up period (£12 months). Among
the Saudi population, there were two recent
cohort studies about the effects of liraglutide
treatment among diabetic obese patients [33,
34]. The result are quite different in terms of
weight loss in comparison with the baseline val-
ues after 12 months of treatment, although
both studies were either underpowered with a
low sample size or had a short follow-up
period.

The prevalence of obesity is rising at an alarm-
ing rate in KSA [35]. Studies among the Saudi
population in a real clinical practice were limit-
ed and with conflicting findings. The present
study aims to address the relationship between
liraglutide and changes in body weight among
the Saudi Arabia population.

Material and methods
Study design and setting

A cross-sectional study was conducted at
KKUH, one of the largest tertiary teaching hos-
pitals with a 1,200-bed capacity located in
Riyadh, Saudi Arabia. The patient population is
comprised of citizens and legal residents, who
live in the capital city, Riyadh. Moreover, it
serves as a referral hospital for all of the KSA.

Study population

The study population included adult patients
(=18 years old), who attended KKUH outpatient
clinics and were prescribed an 1.8 mg liraglu-
tide (Victoza®, Novo Nordisk) daily for over 12
months. The main exposure of the study was
treatment with 1.8 mg liraglutide over 12
months. These patients were obese with
uncontrolled hyperglycemia. The main outcome
of the study was the mean change in body
weight (kg) since commencing the drug. The
weight and height measurements at baseline
and after 12 months from the index date were
required for each eligible patient. There were
no strict exclusion criteria except gestational
diabetes patients, type 1 diabetes patients or
any patients who underwent any type of bariat-
ric surgery (i.e. gastric sleeve, gastric bypass,
gastric balloon, and gastric band).

Data sources
Data was extracted from the electronic medical

records (EMRs) for all patients on liraglutide
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(1329 patients) attending outpatient clinics at
KKUH between September 2015 and October
2019; then collated by the primary author in an
Excel datasheet. Data was crosschecked to
ensure quality. Since all the study data were
from the EMRs, there was no direct involve-
ment of any patients in the study; the individual
patient’s informed consent was not required
because of the anonymized nature of patient
records. However, patient confidentiality was
maintained. This study was conducted follow-
ing the Strengthening the Reporting of Ob-
servational Studies in Epidemiology (STROBE)
statement guidelines. The institutional review
board (IRB) at KKUH (IRB number: E-19-3888)
approved this study.

Measurements

Study variables

The variables at baseline were demographic
data, which includes age, sex, and nationality.
The date of the first prescription of liraglutide
and duration of the treatment were document-
ed. Clinical characteristics were recorded at
baseline and after 12-month follow-up visits.
These variables include anthropometric param-
eters and cardiovascular (CV) risk factors. We
also recorded the concomitant use of medica-
tions that affect body weight, including insulin
and Metformin (antidiabetic medications), and
Orlistat, a medication approved for weight loss.
In addition, diagnosis of T2D and hypothyroid-
ism were recorded. Other chronic comorbidi-
ties, including hypertension and dyslipidemia
were not considered. Baseline measurements
for individuals were determined as the closest
value from the index date measured (within 14
days before the index date to up to 7 days
after).

Anthropometric parameters

Body weight was recorded in kg and height in
cm. BMI was calculated as kg/m? and we
grouped the participants according to their
BMI; overweight if BMI was 25-29.9 kg/m?,
obese class | if BMI was 30-34.9 kg/m?, obese
class Il if BMI was 35-39.9 kg/m? and obese
class Ill if BMI was >40 kg/m?.

Cardiovascular risk factors

Data about common CV risk factors including
T2D, BP, and lipid profile were collected. In addi-
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tion to the diagnosis of T2D, glucose control
measurements included glycated hemoglobin
(HbAZ1c), random blood glucose (RBG), and fast-
ing plasma glucose (FPG) levels. Other CV risk
factor measurements, including systolic blood
pressure (SBP), diastolic blood pressure (DBP),
total cholesterol, high-density lipoprotein cho-
lesterol (HDL), low-density lipoprotein choles-
terol (LDL), and triglycerides (TG) were
collected.

Outcome variables

Difference in weight

Primary outcome: Weight loss. The main out-
come investigated in this study was the weight
change among recruited patients. The body
weight after 12 months of commencing liraglu-
tide treatment was used to examine the rela-
tionship between the exposure to this drug and
the change in body weight. It was also used to
calculate the mean weight change, percentage
of body weight lost and proportions of patients
achieving >5% reduction in body weight since
commencing liraglutide.

Secondary outcome: We calculated the mean
and mean difference (delta from baseline) for
glucose control parameters and CV risk factors.
Then we assessed the differences between
males and females in terms of weight loss and
the other parameters.

Statistical analysis

The results were presented as mean + stan-
dard deviation (SD) for continuous variables
and as numbers and percentages for categori-
cal variables. Male and female characteristics
were compared at the baseline using an inde-
pendent sample t-test for continuous variables
and the Chi-square test for categorical vari-
ables. Comparisons were performed to study
the differences between baseline visits and
12-month visits using the paired Student’s t
test. The percentage of body weight lost was
computed as mean weight loss/baseline weight
* 100. Mean weight reduction between mal-
es and females was compared using the inde-
pendent sample t-test. For cross-sectional
associations, multiple linear regression models
were used to assess the associations between
weight loss (dependent variable) and the expo-
sure to 1.8 mg liraglutide. The model was
adjusted for the possible confounders sex, age,
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Table 1. Baseline characteristics for participants before commencing liraglutide

Measurements Total (n = 68) Males (n = 31) Females (n = 37) p-value
Age (years) 54.41 +9.48 52.58 + 8.5 55.94 + 10.08 0.146
Ethnicity n (%) n (%) n (%)
Saudi 55 (80.90%) 25 (80.60%) 30 (81.10%) 0.964
Non-Saudi 13 (19.10%) 6 (19.40%) 7 (18.90%)
Height (cm) 165.34 + 11.12 173.33 £ 7.65 158.65 + 8.97 <0.001
Body weight (kg) 107.78 + 21.26 11458 £ 18.53  102.08 + 21.96 0.015
BMI (kg/m?2) 39.51 + 7.33 38.15+5.78 40.65 + 8.32 0.164
BMI groups n (%) n (%) n (%)
27-29.9: overweight 6 (8.8%) 1(3.2%) 5 (13.5%) 0.030
30-34.9: obese class | 13 (19.1%) 9 (29%) 4 (10.8%)
35-39.9: obese class I 18 (26.5%) 11 (35.5%) 7 (18.9%)
>40: obese class Il 31 (45.6%) 10 (32.3%) 21 (56.8%)
Cardiovascular risk factors
Hbalc (%) 8.54 + 1.97 8.56 + 1.69 8.53+2.2 0.954
RBG (mmol/L) 9.21 +£3.77 9.24 + 3.22 9.18 £+ 4.25 0.947
FPG (mmol/L) 9.71 £ 3.22 10.04 £ 2.95 9.54 + 3.46 0.770
Systolic BP (mmHg) 133.73 + 14.26 131.32+11.62 135.75+ 16.01 0.204
Diastolic BP (mmHg) 76.20 + 9.04 7748 +£9.47 75.13 £+ 8.64 0.290
Total cholesterol (mmol/L) 4.89 + 0.95 4.34 +£0.78 461+1.01 0.253
LDL cholesterol (mmol/L) 2.46 +£0.89 2.38£0.76 252+1 0.513
HDL cholesterol (mmol/L) 1.20 + 0.32 1.02 +0.19 1.36 +0.33 <0.001
TG (mmol/L) 1.81 +0.93 2.06 £ 0.95 1.60 + 0.87 0.045
Baseline comorbidities n (%) n (%) n (%)
T2D 59 (86.8%) 28 (90.3%) 31 (83.8%) 0.428
Hypothyroidism 7 (10.3%) 2 (6.5%) 5 (13.5%) 0.340
Baseline medications n (%) n (%) n (%)
Insulin 22 (32.4%) 9 (29%) 13 (35.1%) 0.592
Metformin 57 (83.8%) 27 (87.1%) 30 (81.1%) 0.502
Orlistat 3 (4.4%) 2 (6.5%) 1(2.7%) 0.453

BMI, body mass index; BP, blood pressure; FPG, fasting plasma glucose; HbAlc, glycated hemoglobin; HDL, high-density
lipoprotein; LDL, low-density lipoprotein; RBG, random blood glucose; TG, triglycerides; T2D, type 2 diabetes. Data are means *

SD, unless otherwise noted.

nationality, and clinical variables, including
medications, treatment, comorbidities, BMI,
blood lipids, and blood sugar levels. P-values <
0.05 were considered statistically significant.
Analyses were performed using SPSS soft-
ware version 21 (IBM® SPSS® Statistics 21,
Armonk, NY, USA).

Sample size

The sample size for this study was calculated to
be 185 patients based on an estimated propor-
tion of 33.3% of adult subjects expected to lose
>5% from their baseline weight [36]; with a 5%
margin of error and an 85% confidence interval.
The sample size was calculated by the formula:
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n = Z2 [p(1-p)]/d®> where, n = Sample size;
Z-score = 1.44 for confidence level 85%; P =
expected proportion (percentage of body
weight loss); d = precision (margin of error).
Substituting the above values: N = (1.44)
[0.333(1-0.333)]/0.05% = 185 patients with
only 80 medical records were reviewed and 68
eligible participants.

Results
Subjects characteristics
The baseline demographics and clinical charac-

teristics of the 68 participants are shown in
Table 1. The mean age of the participants was
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line. Pairwise comparisons sh-
owed significant reductions in
body weight (-3.82 + 5.17 kg,
P < 0.001) and BMI (-1.41 +
1.90 kg/m2, P < 0.001). The
weight loss (A weight) in male
and female participants was
-4.36 + 5.22 kg and -3.36 £
5.15 kg (P < 0.431), respec-
tively. Approximately a third
of the study participants re-
duced >5% of their initial body
weight.

The CV risk factors showed a
similar pattern. There was
a significant reduction in the

0.00 T
Baseline

Error Bars: 95% Confidence interval

Figure 1. Mean weight at baseline and after 12 months of treatment with

liraglutide (P < 0.001).

54.41 + 9.48 years and mean body weight was
107.78 + 21.26 kg with a BMI of 39.51 + 7.33
kg/mZ2. The study sample included almost the
same number of males and females of similar
ages. The majority were Saudis representing
about 81% of the study population. In addition,
most of the participants were diabetic (86.8%)
with a mean HbA1c level of 8.54 + 1.97%, FPG
9.71 + 3.22 mmol/L, and RBG 9.21 + 3.77
mmol/L. Baseline systolic blood pressure
(SBP) and diastolic blood pressure (DBP) were
133.73 £+ 14.26 mmHg and 76.2 + 9.04 mmHg,
respectively. Before initiating liraglutide, 10.3%
of the patients had hypothyroidism, most of
the patients were concomitantly treated with
Metformin (83.8%), and a lower proportion of
patients were concomitantly treated with insu-
lin (32.4%) and Orlistat (4.4%). At baseline,
there were statistically significant differences
between males and females in height (P <
0.001), body weight (P < 0.015), distribution of
study subjects between BMI categories (P <
0.030), and HDL levels (P < 0.001).

Changes in body weight and other related fac-
tors

The progression of body weight, from baseline
to 12 months after commencing liraglutide
is shown in Figure 1. Table 2 shows changes
in all clinical parameters as delta from base-
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T
12 Months

blood markers of T2D among
patients using liraglutide.
HbAlc reduced by -0.58 %
1.82% (P < 0.014) and FPG by
246 + 1.38 mmol/L (P <
0.037); although there was
reduction in the level of RBG, it did not reach
statistical significance (-1.03 = 4.19 mmol/L, P
<0.67).Concurrently, decreases were observed
in the means of CV parameters; SBP -2.03+
15.7 mmHg (P < 0.298), DBP -1.06 + 10.39
mmHg (P < 0.410), total cholesterol -0.38 +
0.67 mmol/L (P < 0.001), LDL cholesterol -0.33
+ 0.65 mmol/L (P < 0.001), HDL cholesterol
-0.01 + 0.128 mmol/L (P < 0.730), and triglycer-
ides -0.09 + 0.76 mmol/L (P < 0.385) (Table 2).
However, the observed reductions did not reach
statistical significance except in total choles-
terol and LDL. Similarly, there was no statisti-
cally significant difference between males and
females for weight reduction (Figure 2).

Correlation of body weight with other meta-
bolic factors

Multiple regression analysis was performed to
examine whether baseline characteristics have
an independent effect on body weight reduc-
tion (Table 3). Possible confounders including
sex, nationality, age, comorbidities, concomi-
tant use of medications, and initial weight, BMI,
HbAlc, total cholesterol, and LDL were adjust-
ed. The overall regression model was not sig-
nificant. The 13 parameters together explained
21.5% of the variance of weight loss (F (13.52)
= 1.07, P = 0.401, R? = 0. 215). The decline of
weight from baseline to 12 months was posi-

Int J Clin Exp Med 2021;14(10):2435-2445



Relationship between exposure to liraglutide and weight loss

Table 2. Variations in clinical parameters after 12-month liraglutide treatment initiation

Delta from p-value Males Females
Mean + SD Baseline, compared Delta from Baseline Delta from Baseline, p-value
(Mean £ SD)  with baseline Mean + SD (Mean + SD) Mean + SD (Mean + SD)
Weight (kg) 103.96 + 20.70 -3.82 +5.17 <0.001 110.21 + 18.13 -4.36 + 5.22 98.72 +21.49 -3.36 £ 5.15 0.431
BMI (kg/m?) 38.12 +7.13 -1.41 +1.90 < 0.001 36.69 + 5.647 -1.46 +£1.81 39.29 + 8.06 -1.36 £ 2.00 0.831
HbA1lc (%) 8.05 + 2.06 -0.58 £ 1.82 <0.014 790+ 1.72 -0.61 + 1.96 8.19+2.34 -0.559 + 1.71 0.903
FPG (mmol/L) 7.95 + 1.24 -2.46 + 1.38 <0.037 11.56 + 6.86 -0.92 + 1.10 8.13+1.44 297 +1.12 0.255
RBG (mmol/L) 8.06 £+ 3.71 -1.03 £4.19 0.671 8.35+3.70 -0.63 £ 3.64 7.83+3.74 -1.37+4.64 0.513
Systolic BP (mmHg) 131.64 + 15.09 -2.03 +15.7 0.298 130.33 + 15.16 -0.76 £ 13.79 132.72 + 15.16 -3.08 £ 17.26 0.555
Diastolic BP (mmHg) 74.91 + 10.61 -1.06 £ 10.39 0.410 7717 + 10.62 -0.2 + 10.60 73.03 £ 10.37 -1.77 £ 10.3 0.543
Total cholesterol (mmol/L) 4.06 £ 0.81 -0.38 £ 0.67 <0.001 3.91+0.81 -0.41 £ 0.60 4.20 £ 0.80 -0.36 £ 0.74 0.769
LDL (mmol/L) 2.10+0.81 -0.33+0.65 <0.001 1.97 +0.78 -0.39 + 0.65 2.22+0.82 -0.26 + 0.65 0.432
HDL (mmol/L) 1.2+0.31 -0.01+£0.18 0.730 1.03+£0.19 0+£0.12 1.35+0.32 -0.016 + 0.23 0.726
TG (mmol/L) 1.68 + 1.09 -0.09 £ 0.76 0.385 1.99 + 1.39 -0.028 + 0.98 1.37 + 0.57 -0.14 £ 0.46 0.566

BMI, body mass index; BP, blood pressure; FPG, fasting plasma glucose; HbAlc, glycated hemoglobin; HDL, high density lipoprotein; LDL, low density lipoprotein; RBG, random blood glucose; SD, standard
deviation; TG, triglycerides.
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Figure 2. Proportion of participants who lost > 5% weight (P < 0.803).

tively correlated with the patients’ baseline
weight, age, levels of triglycerides, and nega-
tively correlated with baseline BMI, Hbalc, and
LDL levels.

The relative changes in body weight and HbA1c
from baseline to month 12 after liraglutide ini-
tiation are represented as scatterplots in Figure
3. Overall, the majority of the study subjects
were located in the lower left quadrant, i.e.
body weight and HbAlc decreased for these
individuals.

Discussion

In this cross-sectional study, we explored the
relationship between exposure to 1.8 mg lira-
glutide per day and weight loss over a 12-month
period among KKUH patients. Our findings
showed that liraglutide significantly reduced
body weight, HbAlc, total cholesterol, and LDL.
These results were similar to the results from
the RCTs with minor variations with respect to
the different study designs and settings [26].

Several studies observed weight reduction
after one year treatment with liraglutide [37-
39]. In these studies, the weight loss ranged
from 2% (2.2 kg) to 6% (6.4 kg) depending on
the dose of liraglutide. In our study, one year of
treatment with liraglutide resulted in a signifi-
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sex cant reduction in body weight
Emale and BMI. Compared to the
El female

baseline, the mean body wei-
ght was significantly reduced
by almost 4 kg (3.42%, P <
0.001). The health benefit of
moderate weight loss among
obese and overweight individu-
als, can be observed on the
risk reduction of developing
T2D [39]. An analysis done by
Richard F. Hamman [40],
reported that for every kg of
weight lost, there was a 16%
reduction in risk of developing
T2D among patients with
impaired glucose tolerance.
Furthermore, a large RCT con-
ducted as part of the Diabet-
es Prevention Program in the
USA, showed that this propor-
tion of weight reduction could
reduce the incidence of T2D by
58% among Americans adults with impaired
glucose tolerance [41].

As described previously in the literature, weight
reduction has a significant impact on minimiz-
ing the risk of developing CVDs [42]. Treatment
with liraglutide was associated with a signifi-
cant reduction of SBP compared to the placebo
(-2.68 mmHg, P < 0.02). On the contrary, DBP
did not differ significantly (-0.19 mmHg, P <
0.81) [27]. In a recent study, 40 obese ltalian
patients reported a BP reduction. After 5 years
of treatment with 1.8 mg liraglutide, the SBP
and DBP decreased from 132.9 £+ 15.9 mmHg
to 127.5 + 18.9 mmHg; P < 0.128 and 72.9 +
9.2 mmHg to 72.2 + 10.1 mmHg; P < 0.983,
respectively [36]. This reduction in BP might be
underestimated as most of the participants
were older adults with coexisting CVDs, which
are associated with arterial stiffening and sub-
sequent high BP. Our finding was consistent
with that of the Italian cohort. There was a
reduction in both SBP and DBP compared to
the baseline readings. Despite the reduction
observed, it did not show a statistically signifi-
cant difference. This variation could be ex-
plained by the small sample size and the fact
that the participants were middle-aged adults
with a mean baseline BP of 131.64/74.9
mmHg, which is considered a mild elevation
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Table 3. Patient characteristics and clinical determinants of
weight reduction using a multiple linear regression model*

Variables 3 coefficient (95% CI)  p-value
Constant -4.58 (-20.74 t0 11.58) 0.572
Females 2.1(-1.77 t0 6.01) 0.279
Ethnicity (Saudi) 3.73 (7.35 10 0.10) 0.044
Weight (kg) 0.05 (-0.09t0 0.20) 0.456
Body mass index (kg/m?) -0.24 (-0.631t00.16) 0.233
Age (years) 0.04 (-0.12 t0 0.19) 0.644
Glycated hemoglobin (HbA1c%) -0.28 (-1.17 t0 0.61) 0.528
Total cholesterol 0.88 (-2.72 to 4.47) 0.628
Low-density lipoprotein (mmol/L) -0.87 (-4.78 t0 3.04)  0.655
Type 2 diabetes 0.10 (-5.77 t0 5.98) 0.972
Hypothyroidism -0.41(-5.19 to 4.36) 0.862
Concomitant treatment with insulin 1.37 (-1.80 t0 4.53) 0.390
Concomitant treatment with Metformin ~ -1.45 (-5.82t0 2.93) 0.509
Concomitant treatment with Orlistat -4.64 (-11.04t0 1.77) 0.152

*Change in weight from baseline to 12 months of liraglutide treatment as the

dependent variable. Adjusted R2 was 0.215.
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Figure 3. Scatterplot of changes in body weight (kg) and glycated hemoglo-
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[43], and possibly on antihypertensive me-

dications.

Additional CV benefits of liraglutide that have

been observed are improvement i
and lipid profile. In a systemic revi

observational studies [44], they reported a
data from baseline reduction in HbA1c (-0.6%
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to -2.26%) after treatment with
liraglutide. While our finding
was consistent with the lower
limit reduction (-0.58%), this
variation can be attributed
to the high baseline level
(8.54%) reported in our sam-
ple. However, a -0.58% reduc-
tion in HbAlc is considered
clinically significant [45]. Tr-
eatment with 1.8 mg liraglu-
tide was associated with im-
provement of the lipid profile.
Significant reductions were
observed in TG (P < 0.001) and
total cholesterol (P < 0.004),
and no significant changes
were found in LDL and HDL
cholesterol levels [46]. Another
observational study found that
after 12 months of treatment
with liraglutide, the LDL cho-
lesterol level was significantly
reduced at 12 months, while
HDL cholesterol tended to
increase [47]. In our study, a
significant change from base-
line reduction was observed in
the LDL and total cholesterol
levels, -0.33 + 0.65 mmol/L (P
< 0.001) and -0.38 + 0.67
mmol/L (P < 0.001), respec-
tively. This difference could be
partially explained by the small
sample size; however, this find-
ing could also be due to a nor-
mal lipid profile at the baseline
[48].

In an exposure-response anal-
ysis of the Satiety and Clinical
Adiposity - Liraglutide Evidence
(SCALE) trials [49], it was
revealed that liraglutide had
gender-dependent influences
on weight loss. On average,
women had a greater reduc-

tion in body weight with liraglutide than men

[50]. However, the authors attributed this dif-
ference to the dose variation, since a higher

n the T2D
ew of 124

proportion of women compared to men were
exposed to higher doses. In our study, all the
participants were exposed to the same dosage,
and as a result, we did not find a difference
between them. Weight reduction after 12
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months, glycemic control parameters, BP, and
lipid profiles did not differ significantly among
male and female patients.

We observed in the multiple regression analy-
ses that concomitant treatment with Metformin,
insulin, or Orlistat was not associated with a
significant weight loss. On the contrary, the
non-Saudis showed a significant positive corre-
lation with weight reduction, although this
might be explained partially by the small sam-
ple size, genetic and cultural variations [14].
Several studies among the Saudi community
observed the high prevalence of socioeconom-
ic risk factors that lead to the development of
obesity [51, 52]. It can also be attributed to
rapid urbanization in the last three decades
that contributes to changes in eating and physi-
cal habits. A high fat and sugar diet with low
physical activity leads to an increase in the
prevalence of obesity among the Saudi popula-
tion, which may eventually lead to CVD develop-
ment [53].

Limitations and strengths of the study

This was an observational study representing
actual clinical practice at KKUH and faced sev-
eral limitations. The data was collected from
EMRs and could be exposed to documentation
errors. Lack of complete information in some
patients’ files limited us from recording diagno-
ses of hypertension and dyslipidemia, and
other concomitant medications. We did not
measure any safety profile or adherence to this
medication. Due to the small sample size and
the fact that it is a single center study where
liraglutide is only prescribed by endocrinolo-
gists, we cannot generalize our findings to the
Saudi population.

Conclusion

Liraglutide shows several beneficial effects
including a reduction in body weight, improve-
ment in glycemic control and a reduction in BP,
LDL, and total cholesterol. Liraglutide and other
GLP-1 agonists are promising treatments in the
management of obese and overweight patients,
especially diabetics.
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