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Abstract
Introduction: Liraglutide is approved for long-term weight-loss in patients 
with overweight and obesity as an adjunct to lifestyle modification. Here, we 
reported our real-life experience on long-term efficacy of liraglutide therapy 
in association with dietary and behavioral advice, in patients with obesity 
followed in our outpatient clinic.

Methods: We retrospectively assessed 109 patients with obesity (92 females 
and 17 males) consecutively admitted to our observation from September 
2018 to October 2019 to lose weight with liraglutide. At the first visit, mean 
weight was 93.2±17.9 kg and mean body mass index (BMI) was 34.0±5.5 
kg/m2. All patients were required to follow dietary and behavioral therapy 
with concomitant drug treatment. Liraglutide was administered once-daily 
subcutaneously at starting dose of 0.6 mg and with the achievement of 3.0 mg 
in two months from the starting therapy. The aim of this study was to evaluate 
the efficacy and safety of liraglutide in our real-life patients and how the early 
weight loss after 4 months of therapy with liraglutide can predict long-term 
weight loss.

Results: After 4-month follow up, patients had a mean weight of 83.3±16.3 
kg and mean BMI of 30.4±5.0 kg/m2, with a mean percentage weight and 
mean BMI reduction respectively of -10.5±3.8% and -3.6±1.4 kg/m2. After 
12-month follow up, 34 patients were still on treatment with liraglutide. These 
patients had a mean weight of 78.9±13.5 kg and mean BMI of 28.5±4.6 kg/
m2, with a mean percentage weight and mean BMI reduction respectively of 
-22.0±5.0% and -8.1±2.4 kg/m2. The early weight loss and BMI changes after 
4-month liraglutide therapy significantly predict the weight loss and BMI 
changes at 6- and 12-month follow-up (p<0.0001).

Conclusions: Our results confirm the efficacy of real-life therapy with 
liraglutide in patients with obesity and are consistent with data obtained 
from the clinical trials. Our data show how early weight loss and reduction in 
BMI after 4 months of liraglutide therapy can significantly predict long-term 
weight loss.

Keywords: Real-life therapy; Liraglutide; Overweight; Obesity; Early 
weight loss; Long-term weight loss prediction

Introduction
The treatment of subjects with obesity remains problematic. To date, 

drugs approved for weight-loss are effective in inducing an average loss of 
5 to 10% of initial weight when used as an adjunct to a reduced-calorie diet 
and increased physical activity [1-3]. Weight-loss with pharmacotherapy in 
association with lifestyle modification, stabilizes about after 6 to 9 months 
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Material and Methods
From September 2018 to October 2019, 109 subjects 

with obesity (92 females and 17 males) were retrospectively 
evaluated for weight-loss with liraglutide at the Sant 
’Anna Hospital of Como to assess the efficacy and safety 
of liraglutide treatment in this setting of patients. Patients 
spontaneously presented in our outpatient clinic and were 
examined approximately every 45 days from the beginning of 
the treatment. Patient characteristics are presented in table 1. 

Patients were aged >18 years old and at baseline mean age 
was 47.0±10.5 years (range: 22-75 years). At the first visit, 
mean weight was 93.3±17.9 kg and mean body mass index 
(BMI) was 34.0±5.5 kg/m2. All patients were required to 
follow dietary and behavioral therapy with concomitant drug 
treatment. Before starting liraglutide, patients were assessed 
to exclude any condition that contraindicate the therapy. 
Pregnancy and breastfeeding were also excluded. Liraglutide 
was administered once-daily subcutaneously at starting dose 
of 0.6 mg and with the achievement of 3.0 mg in two months 
from the starting therapy. Data on liraglutide efficacy and 
safety was recorded. The aim of this study was to evaluate the 
efficacy and safety after 4, 6, and 12 months of treatment with 
liraglutide. Other aims were to evaluate the pharmacological 
response to liraglutide compared to the initial BMI and 
the number of initial side effects and drop-outs related to a 
flexibility in the titration of liraglutide. Furthermore, in this 
study was evaluate if the response to the therapy in terms of 
weight loss after 4 months of treatment with liraglutide could 
be predictive of a medium- to long-term response to the drug. 
The titration with liraglutide was performed with the starting 
dose of 0.6 mg dose daily for 1 week and then titrate to 1.2 
mg. After 12 days taking 1.2 mg, the dose was increased to 
1.8 mg if the 1.2 mg dose was well tolerated. The 1.8 mg 

of treatment [1,4,5]. Liraglutide 3.0 mg is the first GLP-1 
analogue to be approved for long-term weight-loss in patients 
with overweight and obesity as an adjunct to a reduced-calorie 
diet and increased physical activity, in adults with BMI ≥30 
or ≥27 kg/m2 and ≥1 weight-related comorbidity. Liraglutide 
is 97% identical to human GLP-1 but has a longer action time 
[6]. Liraglutide has been used for many years at a dose of 1.8 
mg for the treatment of type 2 diabetes mellitus.

The dose of liraglutide required for the treatment of 
obesity was first evaluated in a phase II study conducted by 
Astrup et al. [7] and subsequently the drug was extensively 
studied in the phase III SCALE studies proving effective at a 
dose of 3.0 mg per day compared to placebo in reducing body 
weight, in improving metabolic and blood pressure profile 
in subjects with obesity, in overweight subjects with pre-
diabetes or diabetes and in subjects with obesity and sleep-
apnea [8-10].

In addition, one of the SCALE studies demonstrated the 
efficacy of liraglutide in maintaining weight after weight loss. 
Liraglutide was shown to be effective in maintaining weight 
loss compared to placebo even after three years in patients 
with obesity and prediabetes [10]. The safety of liraglutide 
was also demonstrated by the results of the LEADER study 
(Liraglutide Effect and Action in Diabetes: Evaluation of 
Cardiovascular Outcome Results) [11].

The LEADER study is a cardiovascular outcome trial 
on a diabetes drug, ordered by the US Food and Drug 
Administration. In this study, liraglutide (at a dose of 1.8 
mg in diabetic patients) significantly reduced the rate of 
major adverse cardiovascular events (primary endpoint 
events, MACE) compared to placebo (3.41 versus 3.90 
in 100 patients / observation year in the liraglutide and 
placebo groups respectively) with a 13% risk reduction, 
HR 0.87 [0.78, 0.97] [95% CI]) (p = 0.005) [11]. In 2018, 
a new cardiovascular safety study of liraglutide 3.0 mg was 
also published which was based on the post hoc analysis of 
data from the entire SCALE program, also including phase 
2 studies: 5908 participants were evaluated [12]. This study 
also confirmed the safety of the drug [12]. In our center we 
decided to evaluate the use of liraglutide in subjects with 
overweight and obesity in real-life. This study was carried 
out after having used the drug for about two years after its 
release on the market. After two years of using liraglutide in 
our center and with the accumulated experience we wanted 
to evaluate whether a possible flexibility in the titration of 
liraglutide could reduce the number of initial side effects and 
drop-outs, the effectiveness on weight loss, if the response to 
therapy could be dependent on the initial body mass index 
(BMI) and if the response to the drug in terms of weight loss 
after the first 4 months could be predictive of a medium- to 
long-term response to the drug.

  Patients (n=109)
Age (years; mean ± SD) 47.0±10.5

Sex (n)  

     F 92

   M 17

Weight (Kg; mean ± SD)  

        Baseline 93.3±17.9 

       4-month (102/109) 83.3±16.3 

       6-month (95/109) 80.7±16.1

      12-month (34/109) 78.9±13.5

BMI (kg/m2; mean ± SD)  

      Baseline 34.0±5.5 

     4-month (102/109) 30.4±5.0 

     6-month (95/109) 29.3±5.0

    12-month (34/109) 28.5±4.6

BMI = body mass index. SD = standard deviation

Table 1: Overall patient characteristics
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daily dose was increased after 15 days if well tolerated to 2.4 
mg daily dose. This last dose was increased to 3.0 mg after 21 
days if no side effects occurred. The efficacy was evaluated 
in all patients and in the following subgroups: in patients 
with BMI <30kg/m2, patients with BMI <35 vs ≥35kg/m2. 
The efficacy was assessed by calculating the percentage of 
weight loss after liraglutide treatment and the mean BMI 
change in all patients and subgroups according to the degree 
of obesity. Patient consents were obtained before starting 
the study. Ethical approval is not required for this study in 
accordance with local or national guidelines. Data were 
presented as mean ± standard deviation (SD). A difference was 
considered statistically significant if the corresponding p value 
was <0.05. The normal distribution of data was checked using 
the Kolmogorov–Smirnov test. According to data distribution, 
two-tailed t or Wilcoxon test, Pearson correlation or Spearman 
tests were used for comparing data concerning weight and 
BMI changes and to evaluate a correlation between early and 
final loss of body weight. Statistical analysis was performed 
with GraphPad Prism software (version 9, GraphPad Software 
Inc., La Jolla, CA).

Results
Overall patients’ efficacy

At baseline, patients had a mean weight of 93.3±17.9 
kg and mean BMI was 34.0±5.5 kg/m2. Of these, 22 were 
overweight (BMI 28.0±1.0 kg/m2), 50 had grade I (BMI 
32.2±1.5 kg/m2), 24 grade II (BMI 36.8±1.4 kg/m2) and 13 
grade III (BMI 46.1±4.2 kg/m2) obesity. After 4-month follow 
up, 102 patients evaluable had a mean weight of 83.3±16.3 kg 
and mean BMI of 30.4±5.0 kg/m2, with a mean percentage 
weight and mean BMI reduction respectively of -10.5±3.8 % 
and -3.6±1.4 kg/m2. Of these, 22 patients were overweight 
(BMI 25.1±1.4 kg/m2), 44 had grade I (BMI 28.7±1.8 kg/
m2), 24 grade II (BMI 33.2±2.1 kg/m2) and 12 grade III 
(BMI 40.6±4.4 kg/m2) obesity. After 6-month follow up, 95 
patients were still on treatment and had a mean weight of 
80.7±16.1 kg and mean BMI of 29.3±5.0 kg/m2, with a mean 
percentage weight and mean BMI reduction respectively of 
-14.1±4.7 % and -4.8±1.8 kg/m2. After 6 months of therapy, 
19 patients were overweight (BMI 23.9±1.3 kg/m2), 40 had 
grade I (BMI 27.6±2.1 kg/m2), 22 grade II (BMI 30.8±2.1 
kg/m2) and 12 grade III (BMI 39.1±4.3 kg/m2) obesity. After 
12-month follow up, 34 patients were still on treatment with 
liraglutide. These patients had a mean weight of 78.9±13.5 
kg and mean BMI of 28.5±4.6 kg/m2, with a mean percentage 
weight and mean BMI reduction respectively of -22.0±5.0 % 
and 8.1±2.4 kg/m2. Of these, 3 overweight patients at baseline 
achieved a normal BMI (22.8±1.4 kg/m2), 12 grade I and 11 
grade II patients with obesity became overweight with a 
mean BMI respectively of 25.5±1.9 kg/m2 and 28.8±2.4 kg/
m2. Eight grade III patients with obesity achieved a grade I 
obesity with a mean BMI of 34.6±4.0 kg/m2. 

Overweight patients
Considering a BMI between 25 and 29.9 kg/m2, 21 over 

109 patients were evaluable. At baseline, mean weight was 
77.6±8.6 kg and mean BMI was 28.0±1.0 kg/m2. After 
6-month follow up, 18 patients had a mean weight of 66.5±7.6 
kg and mean BMI of 24.0±1.4 kg/m2, with a mean percentage 
weight and mean BMI reduction respectively of -14.4±3.4% 
and 4.0±1.0kg/m2. Two patients lost more than 5% and 16 
patients more than 10% of weight. Of 18 patients, 15 (83.3%) 
achieved normal BMI from baseline and 3 patients were still 
overweight. Of these, 1 patient was lost to follow up and 2 
patients achieved normal BMI at 8-month follow-up. After 
12-month, 2 patients were still on treatment with liraglutide 
and achieved a mean BMI of 23.0±1.9 kg/m2(shown in table 
2 and figure 1). 

Patients with BMI <35 vs ≥35kg/m2

At baseline, patients with BMI <35 and ≥35 respectively 
had mean weight of 86.5±8.1 kg and 111.7±16.4 kg. Mean 
BMI was respectively 32.1±1.5 kg/m2 and 39.9±5.0 kg/m2. 
After 6-month follow up, 41 patients with BMI <35 and 
34 patients with BMI ≥35 achieved respectively a mean 
weight of 74.0±8.6 kg and 96.3±13.8 kg and mean BMI of 
27.5±2.2 kg/m2 and 34.4±4.3 kg/m2, with a mean percentage 
weight and mean BMI reduction respectively of -14.4±5.5%, 
-13.7±4.3%, 4.6±1.8 kg/m2 and 5.5±2.0 kg/m2. In BMI <35 
group 8 patients lost more than 5% and 33 patients more 
than 10% of weight, while in BMI ≥35 group, 1 patient lost 
less than 5%, 8 more than 5% and 25 more than 10% of 
weight from baseline. After 12-month follow-up, 13 patients 
with BMI <35 and 19 patients with BMI ≥35 were still on 
treatment and had respectively a mean weight of 69.4±8.0 
kg, 86.6±12.1 kg and mean BMI of 25.3±2.0 kg/m2 and 
31.2±4.2 kg/m2, with a mean percentage weight and mean 
BMI reduction respectively of -28.2±9.6%, -29.4±8.4%, 
7.0±1.9kg/m2 and 9.1 2.4kg/m2 from baseline (shown in table 
2 and figures 2,3). 

    BMI  
  25-29.9 <35 ≥35
Weight (Kg; mean ± SD)      

         Baseline 77.6±8.6 86.5±8.1 111.7±16.4

         6-month 66.5±7.6 74.0±8.6 96.3±13.8

         12-month 66.0±7.1 69.4±8.0 86.6±12.1

BMI (kg/m2; mean ± SD)      

        Baseline 28.0±1.0 32.1±1.5 39.9±5.0

        6-month 24.0±1.4 27.5±2.2 34.4±4.3

       12-month 23.0±1.9 25.3±2.0 31.2±4.2

BMI = body mass index. SD = standard deviation

Table 2: Mean weight and mean BMI at baseline and after 6- and 
12-month follow-up according to the obesity grade
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Long-term weight loss 
There was a significant correlation between percentage 

weight loss changes at 4, and 6- and 12-month follow-up 
after liraglutide therapy (6 months: R2= -0.88; p<0.0001; 
12 months: R2= -0.67; p<0.0001) in the whole examined 
subjects. BMI changes were also statistically significant 
after 4, 6 and 12 months of therapy compared to baseline  
(4 months: degree of freedom (df)= 101, p<0.0001; 6 months: 
df= 92, p<0.0001; 12 months: df= 33, p<0.0001). 

Overall safety
Six patients discontinued liraglutide due to response 

failure and 4 patients for cost reasons. Liraglutide was well 
tolerated, and no serious adverse events were recorded. Only 
4 patients experienced mild adverse events as nausea and 
vomiting and discontinued the treatment.

Discussion
This study confirms that in real-life, therapy with 

liraglutide, associated with diet and exercise, is significantly 
effective and safe in patients with obesity ensuring a mean 
overall weight loss of 9.8 kg, 13.2 kg and 22.4 kg after 4, 6 
and 12 months of treatment from baseline. In literature and 
to date, there are not many real-life studies on liraglutide 
treatment in patients living with obesity [13-15]. Our results 
on efficacy and safety of liraglutide confirm those reported 
in the literature and proved that liraglutide was effective in 
all subgroups of treated patients regardless of initial BMI. 
The adherence to the therapy and high percentage of weight 
loss are related in our study, presumably, not only to the 
effectiveness of liraglutide and the motivation of patients 
to lose weight, but also to the fact that patients were always 
examined by the same physician. In real life, the percentage 
of weight loss is greater than that obtained in clinical trials 
because in everyday reality, patients who do not respond 
to therapy do not continue it for a period established at the 
outset. A recent Canadian study on 310 subjects with a 
baseline BMI of 40.7 kg/m2 reported a change in body weight 
of -6.3 and -7.1% at 4- and 6-month follow up respectively 
[13]. A significant weight loss was also observed in a Swiss 
patient court with a mean percentage weight change of -4.7% 
and -5.3% from baseline after 4 and 7 months of treatment 
with liraglutide [15]. In our study, we observed a greater 
mean weight loss respectively of -10.5% and -14.1% from 
baseline in all patients. Considering the subgroups of patients 
according to the BMI, mean weight loss changes was still 
more than 10% at 4- and 6-month follow-up. In a recent real-
life study, the authors reported the efficacy of liraglutide on 
weight loss in more than 60 % of patients with obesity [14]; 
69.8% of patients lost at least 5% of the initial weight [14]. 
In our study, we also observed an overall weight loss in all 
patients with an early weight loss > 5% in 4.0% and > 10% in 
56.8% of patients after 4 months of treatment and respectively 

Figure 1: Mean BMI variations in patients with overweight from 
baseline

Figure 2: Mean BMI variations in patients with BMI <35 kg/m2 
from baseline

Figure 3: Mean BMI variations in patients with BMI ≥35 kg/m2 
from baseline
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in 2.1% and 79.5% of patients after 6 months of treatment. 
After 12 months of treatment all patients still on treatment 
achieved more than 10% of weight loss from baseline. We 
also found a significant early weight loss predictive of long-
term weight loss and in line with results reported in literature 
[14]. An observation on this topic was made on the post 
hoc results of the SCALE maintenance study. In the Scale 
maintenance obese/overweight subjects who lost more than 
5% of initial weight during a low-calorie diet run-in were 
randomly assigned to liraglutide 3.0 mg per day or placebo 
for 56 weeks. Participants lost a mean 6.0% of weight during 
run-in and from randomization to week 56, weight decreased 
an additional mean 6.2% with liraglutide and 0.2% with 
placebo [10]. In a post hoc study carried out on SCALE 
maintenance data, patients who were treated with liraglutide 
were divided into two groups: those who at 16 weeks had 
lost more than 4% and those who had lost less than 4%. By 
dividing the responders to liraglutide in this way, it was seen 
that the weight loss in the responders was not 6.1%, but 9% 
at the end of 56 weeks [16]. The efficacy of liraglutide have 
also been confirmed in patients with type 2 diabetes mellitus 
in comparison with other glucagon-like peptide 1 receptor 
agonists [17,18].  However, in our study, we focused on 
patients with obesity and without diabetes or other metabolic 
disorders. In our setting of patients liraglutide treatment was 
confirmed to be safe, well tolerated with no severe adverse 
events. These observations confirmed that our strategy on 
flexibility in the titration of liraglutide can effectively reduce 
the number of initial side effects and drop-outs. 

Conclusions
In conclusion, our data confirm the efficacy and safety 

of treatment with liraglutide in association with lifestyle 
modification after 4, 6 and 12 months of therapy in patients 
with overweight and obesity regardless the initial BMI.  
Furthermore, the early weight loss after 4 months of liraglutide 
therapy can also be predictive of long-term weight loss.
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