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Abstract

Objective: Liraglutide is a FDA approved phar-
macological option of weight loss with admissible
safety profile and generally considered as a safe
therapeutic. However, almost all liraglutide based
studies always reported a certain number of with-
drawals and serious adverse events with its weight
management effect. This study was designed to
evaluate the efficacy, safety, and use of all doses
of liraglutide for weight management in non-diabetic
persons with obesity.

Methods: The literature search was performed using
Cochrane advanced search using “liraglutide”, non-
diabetic, weight loss, obese, and glucagon-like pep-
tide-1 receptor agonist in different combinations. All
randomized control trials, relevant to the inclusion
criteria were selected for review writing.

Results: Nine randomized controlled trials of all
doses of liraglutide for weight management in non-
diabetic, obese individuals were identified. Most of
the trials were based on liraglutide 3.0 mg, other
doses were 1.2, 1.8, and 2.4 mg. All trials concluded
that the greater proportion of participants achieved
about 5-10% weight loss. Trials carried out with all
doses of liraglutide, concluded dose 3.0 had better
weight loss outcomes. Reduction of cardiovascular
risks was the most reported benefit of liraglutide
administration.

The common adverse events were gastrointes-
tinal and usually occurred in the early phase of
treatment during dose escalation. The only associ-
ated concern was serious adverse events such as
Pancreatitis, Cancer, Psychiatric Effects linked with
all doses of liraglutide, particularly dose 3.0 and as-
sociated withdrawals.

Conclusion: All doses of liraglutide are effective
in weight loss in non-diabetic, obese individuals;
particularly dose 3.0 is the most effective one.
Generally, liraglutide is safe for most study partici-
pants with minor gastrointestinal adverse events.
The only concern is its associated serious adverse
events; although, experienced by very few.

Key words: Liraglutide, glucagon-like peptide,
weight management, non-diabetic, obese
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Introduction

Liraglutide is a unique glucagon-like peptide-1 (GLP-1)
with 97% amino acid homology to human endogenous
GLP1. GLP1 is a hormone produced by the gastrointestinal
L-cells as a nutrient response. It initiates many functions
like low blood glucose levels, slow down of gut emptying,
suppression of appetite, and increased cardiac rate.
Suppression of appetite and delayed gut emptying are
considered aweightreduction effect, and make this peptide
a choice of weight reduction therapeutic [1, 2]. However,
the pharmacokinetic profile of GLP1 is specifically limited
to its natural form; the half-life of native GLP1 is less than
2 minutes in blood circulation and is rapidly degraded by
other enzymes. Therefore, a modified form was created
to increase its shelf life and pharmacokinetic effects.
Liraglutide had a modified chemical structure; Lysine is
in 34th position by replacing arginine and at 26th position
C-16 palmitic acid side chain attached to lysine [1, 3]. This
hormone modification induces its slow absorption from the
subcutaneous tissues, enhances glucose homeostasis,
and reduces body weight by reducing appetite and slowing
down stomach emptying process. It is non-degradable by
endogenous dipeptidyl peptidase 4 (DPP4) and correctable
albumin binding. An additional benefit of extended half-life
for up to 13 hours is reducing its intake requirement and
required daily consumption of 1 dose only, with absolute
bioavailability of 55% [1-3].

It has a dose-dependent dual beneficial effect. Liraglutide
is well identified as an important medication in the
management of type 2 diabetes mellitus (T2DM) for years
as a therapeutic option approved by FDA 2010, and also
very well sounded, recommended, and prescribed for
obesity, and cardiac efficiency for both diabetic and non-
diabetic individuals [2,4].

It is a well-known anti diabetic and anti obese drug. The
anti diabetic required dose is 1.8mg however; a higher
dose is required for weight reduction. Liraglutide 3.0mg
(subcutaneous injection) mg is a well-known dose for
chronic weight reduction by FDA approval [2]. Liraglutide
3.0mg for >5% - 15% of weight reduction has been
approved in recent years for weight reduction in many
countries. High dose human exposure has not yet reported
adverse events and tissue deterioration in comparison
with low doses. This 3.0 dose is recommended for BMI
>27 kg/m2 and has positive effect on obesity related co-
morbidities like cardiac health [1, 2] or has obesity-related
comorbidities. However, it has a possibly high prevalence
of gastrointestinal reactions [2]. The licensed dose
for glycemic control is up to 1.8 mg daily whereas, the
Liraglutide 3.0 mg has been approved as an anti-obesity
therapeutic for the non-diabetic population and is widely
used in the U.S and the European Union [2].

Obesity is not only a serious health problem but is
associated with serious co-morbidities such as diabetes,
risk of heart disease, hypertension, hyperlipidemia,
stroke, cancer, and even death [4]. Obesity and metabolic
disorder have the potential to increase the overall

mortality rate by 30% of every increase of 5 kg/m2 of
body mass index (BMI). Patients of Obese Class | (BMI
30-35 kg/m2) have reduced survival rate by an average
of 2—4 years whereas Obese Class Il and lll patients
may reduce the survival up to 8-10 years. Additionally,
Obesity and associated metabolic disorders are a massive
economic burden on the healthcare sector. The period
between 1980 - 2014 was the major lifestyle modification
period with a reported prevalence of more than double
cases of obesity [6, 7]. A recent study of 2019 reported
the obesity rising trend is three-fold or even more in
European countries. They reported that around 50% of
the adult population of Europe was obese or overweight.
Obesity is now a global epidemic, affecting societies both
developing and developed. In association with comorbid
conditions, obesity can lead to reducing life quality [8].
Weight reduction is never an easy task for the majority
of people. Countless studies, randomized trials of obesity
therapeutics, lifestyle modification strategies, and surgical
procedures are applied for weight reduction. However,
the majority of patients can reduce weight by adapting
different strategies but cannot sustain them [8, 9].

The process of lifestyle modification mainly includes
restricted calorie intake and physical activity; the process
is easy to initiate but hard to maintain. Also, lifestyle
modification is not recommended in all obese cases, due
to its ineffectivity in the long run because in obese cases
the body is adapted to lower calorie burn due to lower
calorificintake. In these cases of lifestyle modification, high
motivation is required to sustain desirable weight change.
Studies reported gradual weight re-gain even in highly
motivated cases. In other options, bariatric surgery is also
adopted but it's an invasive procedure with associated
surgical danger. Pharmacological agents were designed
to overcome all these concerns of obese individuals. In
these cases, product safety is always crucial to give a
safe therapeutic option for obese patients [9]. There are
very few effective and safe therapeutics available for
obesity, especially for long term use with overall healthy
effect on other systemic processes including reducing
cardiovascular risk [9].

Liraglutide is generally considered a safe anti obese
therapeutics and is one of the highly prescribed
therapeutics, although, very few clinical studies are
available to demonstrate its functionality in weight
management of non-diabetic individuals with reported side
effects [8]. In the present systemic review, we aimed to
evaluate the efficacy of liraglutide in weight management
among non-diabetic obese individuals and its reported
side effects.
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Methodology

Search Scheme, Inclusion and Exclusion Criteria

All randomized controlled trials (RCTs) that evaluated the
effect of liraglutide in weight management for non-diabetic
obeseindividuals of all treatmentdoses were systematically
searched by advanced search methodology of “Cochrane
Controlled Trials Register database” and “clinical trial.org”
with no initial year restriction until October 2020.

Age restriction was imposed and data of adult age group
without gender restrictions were included. All possible
key words were used for data extraction to ensure all
possible data collection. The applied key words were
“Liraglutide, obese, non diabetics” OR “Liraglutide, obese,
non diabetics, side effects” OR “Liraglutide, obese, non
diabetics, adverse” and “Liraglutide, obese, non diabetics,
adverse events”. No language criteria were imposed
but all the included studies were published in English.
No database restriction was imposed on Cochrane site
extracted data, such as PubMed, Embase, and Medline.
The excluded RCTs were i) duplicate studies ii) studies
not fulfilling the inclusion criteria, e.g; based on liraglutide
administration in diabetic individuals.

Screening and Selection of Studies
Study titles, and abstracts of retrieved data were evaluated
and full text studies were accessed for further evaluation.

Data extraction and management:

One author was responsible for data extraction and
evaluation with appropriate broad-spectrum search words
to cover the inclusion criteria. An advanced search of
the Cochrane library and clinicaltrial.org was used. Data
without year restriction till October 2020 were extracted.
Data extraction from all provided data sources was
included without any language barriers or other limitations.
Data extraction was done twice. All included studies were
downloaded as complete articles by manual search to
analyze complete study.

Study Outcome

To analyze weight loss by all doses of liraglutide in obese,
non-diabetic individuals, and its associated adverse
events

Quality assessment of extracted data

Cochrane guideline, Risk of bias was followed for data
extraction and data was extracted twice with the same
search words in a different time frame to get the same
results to avoid any risk of bias [10].
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Summary of Study Selection Process
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Table 1: Overview of Selected Studies
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Results and Discussion

A randomized, double-blind, placebo-controlled study
of 19 European clinical research centers [11] — 20
weeks trial

An extensive study was designed more than a decade ago
with 564 participants; participants were randomly allocated
to receive liraglutide treatment of 20-weeks duration. The
dose wise participant detail was explained in Table 1. The
study participants were randomly assigned to liraglutide
1.2, 1.8, 2.4 or 3.0 mg of n= 95, 90, 93, 93 respectively,
and placebo n=98 by one daily, evening subcutaneous
injectable administration. The starting dose was 0.6mg
daily and escalated weekly. The comparator group (n=95)
received orlistat capsules 3X120 mg, orally. Out of 564,
472 (84%) were completed the trial, 03 participants were
also excluded from 12 mg, 2°4 mg, and 30 mg liraglutide
doses due to baseline data missing of body weight, 3 due
to noncompliance of criteria, 12 had week 20 missing
assessment, 7 with treatment compliance concerns, and
01 due to drug dispensing error. The liraglutide group (all
doses) reported significant weight loss from 4+8 to 7.2 kg.
About 224 (61%) of liraglutide group participants lost >
5% of their body weight, liraglutide 3¢0 mg significantly
reduced >5% body weight in comparison with orlistat. The
adverse events frequency was higher with a high dose of
liraglutide. Liraglutide1+8 mg, 24 mg, and 3+0 mg reported
more adverse events than liraglutide 1.2 mg, placebo, and
orlistat. About 10% participants from each treatment group
experienced adverse events. Gastrointestinal events,
Nausea, Constipation, Diarrhea, and vomiting were the
most common ones. Most events were transient, mild, or
moderate. The frequency of events increased with dose
intensity. More than 80% of nausea complaints, and 50%
of vomiting episodes were reported in the first 4 weeks
of treatment during dose adjustment. Eight individuals
withdrew from the study due to nausea and five because of
vomiting. Nine participants had serious adverse episodes.
Psychiatric events like insomnia, depressed mood, and
nervousness were more often reported in 6 individuals of
liraglutide 2+4 mg. Depression and anxiety were reported
by 2 individuals in each group.

Other adverse events were General disorders and
administration-site conditions like fatigue, Gastroenteritis,
Nasopharyngitis, Injury, poisoning, and procedural
complications, Metabolism and nutrition disorders,
Musculoskeletal and connective-tissue disorders, Nervous
system disorders, Headache, Skin and subcutaneous-
tissue disorders. No case of pancreatitis was reported
over the 20 week trial in any of the liraglutide group.

Weight loss was significantly seen in liraglutide 24 mg
and 3+0 mg in comparison with placebo and orlistat. The
mean weight loss of liraglutide 3.0mg was 7.2kg, 76% of
participants reported >5% weight loss, and significantly
around 30% participants lost >10% of body weight. This
weightloss shared a valuable contribution to cardiovascular
health. Pre diabetic rate was also significantly decreased
in liraglutide 2.4 and 3.0 mg.

A randomized, double-blind, placebo-controlled study
of 19 European clinical research centers [12] — 2-year
trial

Three hundred ninety-eight individuals agreed to a 2-year
treatment extension from which 268 (67%) completed
it. The starting dose was 0.6mg daily and escalated
weekly. The comparator group received orlistat capsules
3X120 mg, exactly for 2 years. After 20 weeks of initial
assessment, participants consented for a 1-year extension
with the switching of liraglutide dose to 2.4 mg for
liraglutide or placebo-administered participants. One year
trial reported the dose 3.0mg as the most favorable and
effective. Adverse events were mostly gastrointestinal, of
mild to moderate severity, and 51 participants withdrew
due to adverse events.

The serious adverse events in each individual and
withdrawal due to liraglutide 3.0 mg were cholelithiasis,
and acute pancreatitis after 299 days, anaphylactic
reaction after 692 days, and atrial fibrillation after 707
days. Liraglutide 1.8mg, serious adverse events and
withdrawal was reported because of Breast cancer after
465 days and prostate cancer after 94 days of therapeutic
administration. Liraglutide 2.4 mg reported intestinal
adenocarcinoma after 410 days, uterine leiomyoma after
219 days.

This 2 year study concluded Liraglutide as a sustainable
therapeutic in weight reduction, well-tolerated, and
beneficial for cardiovascular health.

Safety and Efficacy Evaluation of obesity drugs
including Liraglutide in nondiabetic, severely obese
individuals [13]

This 26 week randomized study was started with 474
participants and completed with 444. The study was
categorized into 5 groups including double-blind placebo,
JNJ-64565111 5.0 mg, JNJ-64565111 7.4 mg, JNJ-
64565111 10.0 mg, and open-label Liraglutide 3.0 mag.
The starting dose of Liraglutide was 0.6mg/per day, and
titrated gradually to 1.2, 1.8, 2.4, and 3.0 till week 5 and
then continued to 3.0 mg dose till week 26. The defined
outcome was = 5% reduction of body weight which was
awaited.

The 119 reported adverse events associated with
liraglutide 3.0mg were seen in 81 individuals, mostly minor
to moderate, included gastrointestinal disorders, general
disorders, and infections. The serious adverse events
associated with mortality risk were seen in 4 (3.36%)
individuals. Those reported were Myocardial Infarction,
acute pancreatitis, Biliary Colic, Cholelithiasis, and major
depression.

Effect of liraglutide 3.0 mg in obese individuals having
moderate or severe obstructive sleep apnea [14]

A randomized double-blind control trial with liraglutide 3.0
mg was designed in 359 nondiabetic, obese individuals
having moderate or severe obstructive sleep apnea. The
primary outcome was an improvement in apnea-hypopnea
index (AHI)and alsoitevaluated the weightloss by 32 weeks
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of liraglutide 3.0mg administration. The starting dose of
liraglutide was 0.6 mg/day and increased weekly to 3.0mg,
and then maintained for 28 weeks. This study reported
significantly greater improvement in AHI as compared to
placebo. Weight reduction was also significantly seen in
the liraglutide group i.e. 46.3% participants lost more than
5% of their body weight. A noteworthy improvement was
also reported in Glycemic control and cardiometabolic
indices.

Out of 359, 276 completed the study, 134 (74%) from
liraglutide group and 142 (79%) from placebo.

More individuals reported adverse events with the
liraglutide group i.e. 80.1%, Liraglutide group also had a
higher withdrawal rate due to adverse events than placebo
12% vs. 3%. Gastrointestinal mild to moderate adverse
events were the most common. Serious adverse events
were Angina pectoris, Anxiety, Cholelithiasis, Coronary
revascularization, Dehydration,  Depression-suicidal,
Oropharyngeal swelling, Pneumonia, Procedural pain,
Sinus arrest, Sleep apnea syndrome, and Spinal fracture.
This study concluded liraglutide 3.0mg is a significantly
superior therapeutic than placebo or lifestyle modification
alone, and pronounced weight loss resulted in AHI
reduction, improved cardiovascular health, and improved
systolic blood pressure.

Liraglutide 3.0mg in Weight Management [15]

A 56-week double-blind trial was designed with 3,731
participants, 2,487 for liraglutide 3.0 mg with lifestyle
modification and 1,244 for placebo plus lifestyle
intervention, negative for type 2 diabetes with 27-30 BMI.
The evaluation was done every 2 weeks till week 8, then
on every 4 weeks evaluation until weeks 50, 56, 58, 60,
64, 68, and 70. A total of 71.9% (n=1789) of liraglutide
group individuals and 64.4% (n=801) of the placebo group
completed the 56 weeks study. Alarge number of liraglutide
group individuals withdrew due to adverse events i.e. 246
of 2,487 (9.9%) participants, and 23 of 2,487 (0.9%) due to
ineffective therapy. 264 participants out of 2,487 (10.6%)
withdrew their consent. After 56 weeks of evaluation,
liraglutide individuals lost body weight of 8.4+7.3 kg and
maintained it throughout the 56 weeks of assessment.
63.2% of patients lost around 5% of their weight, and
92% of the total liraglutide group reportedly lost body
weight. Other glycemic, cardiometabolic variables and
quality of life parameters were significantly improved in
the liraglutide group.

Adverse events are also linked with liraglutide group; mild
to moderate gastrointestinal adverse effects were the most
reported and the leading cause of trial withdrawal (n=159),
and included Nausea, Vomiting, Diarrhea, Constipation,
Dyspepsia, Upper abdominal pain, Abdominal pain,
Nasopharyngitis, Upperrespiratory tractinfection, Sinusitis,
Influenza, Headache, Dizziness, Decreased appetite, back
pain, Arthralgia, Injection-site hematoma, fatigue. The
incidence of serious adverse events was also reportedly
high in the liraglutide group including cholelithiasis,
cholecystitis, Osteoarthritis, Intervertebral disc protrusion,
Acute Pancreatitis, Breast cancer, Back pain, Uterine

leiomyoma, and Cellulitis. An unusual representation of
Spontaneous hypoglycemia was also identified in 32 of
2,481 of the liraglutide group. The indifferent unexpected
results were greater weight loss reported in individuals
with gallbladder related adverse events in comparison
with mean weight reduction in total participants. Three
participants died during the study, 1 from the liraglutide
group due to cardiomegaly and 2 from the placebo group
due to pulmonary fibrosis and cardiorespiratory arrest.
This study reported the similar effects of liraglutide
administration with prediabetes and nondiabetic individuals
with significant improvement in metabolic control also.
This is an exception study and was included because
of comparative conclusion of liraglutide administration in
prediabetes and nondiabetic individuals.

Three months liraglutide 1.8mg treatment in obese, in
non-diabetic, binge eating individuals [16]

Forty-two obese binge eater individuals were randomly
categorized: 21 participants in liraglutide 1.8mg group,
plus exercise, and diet; twenty one individuals in the
control group — exercise and diet only, for 3 months. The
assessment was done on 1, 6, and 12 week intervals.
Liraglutide receiving participants reportedly had marked
reduction in Binge Eating Scale (BES) from 20 to 11,
weight from 94.54 + 18.14 kg to 90.14 + 19.70 kg, BMI
from 36.15 + 3.84 kg/m2 to 34.40 + 4.77 kg/m2, and waist
circumference from 103.9 + 13.7 cm to 100.2 + 14.0 cm.
Overall 50% of liraglutide individuals resulted in 5% of
weight reduction which also reduces cardiovascular risks.
This study used Ghrelin testing as a hunger indicator
which was significantly increased and ultimately reduced
body weight. No adverse effects were reported in this pilot
study.

Weight maintenance randomized study with liraglutide
[17]

The study was conducted with 422 participants, with 40%
drop out. Initially, 675 participants were screened; 551
were taken up for low-calorie diet - LCD and encouraged
to reduce =5% of initial weight loss during 4-12 weeks
duration. Immediately after 25% of weight loss participants
were randomly allocated to liraglutide 3.0 mg daily ina 1:1
ratio of n = 212 and placebo group n = 210. Liraglutide
dose initially started with 0.6 mg and escalated between
4-5 weeks and continued with 3.0 mg till 56 weeks. 53
participants were withdrawn from the liraglutide group
and 64 from the placebo. 18 participants from each
group were withdrawn due to adverse events. Results
were significantly positive ; the liraglutide group reduced
a further 6.2% (mean) body weight. 81.4% of liraglutide
participants reduced =5% of body weight and 26.1% lost
210% of their body weight.

In terms of safety 91.5 vs. 88.6% of liraglutide and placebo
group participants respectively reported adverse events,
with more frequency of events in the liraglutide group.

Six out of eighteen withdrawals experienced serious events
i.e. ischemic colitis, worsening cholelithiasis, ovarian
cancer, papillary thyroid carcinoma, and bilateral breast
cancer in the liraglutide group. Eleven withdrawals were
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due to the most common gastrointestinal adverse events.
This study also concluded liraglutide as well-tolerated and
contributes well in terms of meaningful weight loss with
improvement in cardiovascular risk factors.

Effects of liraglutide on metabolic activities in obese,
non-diabetic adults [18]

This study was defined as the mechanism of weight loss
in obese, non-diabetic individuals by Liraglutide. The first
and second treatment phase was of 5 weeks with a 6-
8 weeks wash off period. This was a single-institutional,
randomized, double-blind placebo-controlled, crossover
trial with Liraglutide 1.8 mg, 3.0 mg, and placebo per day.
Out of 62 screened individuals, 42 were enrolled in the
study. Weight loss was reported as a secondary outcome
and the weight loss mechanism was the primary one. The
5 week mean weight loss was reported as 2.1kg and 2.5
kg with liraglutide 1.8 mg and 3.0 mg respectively. Five
participants withdrew from the study, 2 because of adverse
events of toe thrombosis and tooth infection.

Liraglutide 1.8mg and 3.0mg both were reported as well
tolerated. The reported adverse events were 90% with
liraglutide 1.8 mg and 94% of liraglutide 3.0 mg, mostly
gastrointestinal complaints of nausea and decreased
appetite.

Low-dose liraglutide assessment in weight control
among obese, non-diabetics [4]

A small scale study was conducted with 46 participants
who were administered liraglutide 0.6 or 1.2 mg daily for
12 weeks. Liraglutide 1.2 mg showed better outcome with
44 .4% patients with weight reduction in comparison with
liraglutide 0.6mg where 32.1% patients showed weight
reduction. Young age was reported as a positive factor
in weight reduction, and even a low dose of liraglutide
can help in weight reduction. Adverse events were not
reported in this study.

Study Withdrawals due to adverse events
Gastrointestinal disorders are the most common
associated adverse events with liraglutide administration.
Most adverse events are self-limiting and occur mostly
in the first 4-5 weeks during dose escalation, and large
scale data reported these as insignificant [21, 22]. A lesser
percentage of serious adverse events were reported
throughout the studies. Although, these serious events are
less in number participants refused to continue the study
which lead to withdrawal. Figure 1, presents the overall
withdrawals of all included studies among all doses of
liraglutide.

Serious adverse events are always a concern associated
with liraglutide consumption including pancreatitis and
cancer. Although, the numbers are few they are crucial
due to the nature of their severity [23]. Figure 2 (page 82)
gives a comprehensive picture of all included studies and
reported serious adverse events.

Serious Adverse events due to
Administration

Serious adverse events were reported among almost all
selected studies; however, these numbers are insufficient
statistically but crucial to address [11-18]. These adverse
events were the unpredicted medical occurrence due to
liraglutide administration of all doses. A study of Alves et
al. evaluated acute pancreatitis and cancer as adverse
effects, a decade ago among liraglutide administered

individuals [23].

Liraglutide

Obesity, Liraglutide, and comparative therapeutics
There are many forms of obesity treatments like life style
modification and non-pharmacological ones, which are
also helpful in weight loss but the process is slow with
a low success outcome. Regaining obesity is another
concern with these options [19]. There are five weight
loss therapeutics available that are approved by the FDA,
including orlistat, which was approved in 1997, lorcaserin,
and phentermine/topiramate approved in 2012, and
naltrexone/bupropion combination, and Liraglutide 3.0mg
approved by the FDA in 2014 [3, 20]. Only 1 study did
a comparative analysis of different doses of Liraglutide,
placebo, and orlistat and reported liraglutide as more
effective for weight reduction in almost all doses as
compared to orlistat in a 20 week trial [11]. An extension
of this study also reported liraglutide 3.0mg as more
effective in weight reduction than orlistat [12]. Adverse
events were reportedly more seen in the liraglutide group
than orlistat [11, 12]. Another, interesting finding was that,
the participants who did not experience gastrointestinal
disorders like nausea and vomiting, experienced more
weight loss, the mechanism of this needs to be explored
[21].

Liraglutide and microbiota

With this extensive literature review, we found that the
most reported adverse events of liraglutide in all selected
studies reported a similar declaration of adverse events
reporting and gastrointestinal adverse events were the
most common ones. statement. Reporting of liraglutide
and its impact on gut microbiota is a much less reported
field. A decade ago, seminal studies based on liraglutide
administration reported the alteration of gut microbial
ecology with increase of Akkermansia muciniphila both
in type 2 diabetes mellitus and non-diabetic individuals
[24, 25]. Then it was finally concluded by research that
liraglutide is responsible for disturbing gut microbial
balance [25]. There is no clue to link this alteration of
gut ecology with the most common adverse events of
liraglutide “gastrointestinally”, future studies need to
explore this area.
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Figure 1: Overall Presentation of liraglutide withdrawals among selected studies due to serious adverse events
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Conclusion

Obesity is a multifactorial complex disease influenced by
genetic and environmental factors and pharmacological or
therapeutic options plays a significant role in weight loss with
minimal side effects. Liraglutide is reported as a safe, well
tolerated therapeutic in all included studies with significantly
improved cardiovascular health status.

Scientific studies and trials have shown liraglutide as an
effective weight reducing therapeutic with limited adverse
events both in diabetic and non diabetic individuals.

We need to identify the drug mechanism precisely to know
the alteration in the human body in response to liraglutide
administration, starting from the most common to serious
adverse eventsas well as to identify the connection of more
weight loss in individuals with absence of gastrointestinal
weight loss [21]. The serious adverse events including
pancreatitis, and cancer are also daunting and a specific
study participant group can bear the liraglutide administration
consequences [23]. Also, studies on related mortality due to
severe adverse events in response to liraglutide administration
are also suggested. This will help to design safer therapeutics
with possibly no serious adverse effects.
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Figure 2: Serious Adverse events reported among selected studies due to Liraglutide Administration
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