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Liraglutide for Weight Management in the Real 
World: Significant Weight Loss Even if the Maximal 
Daily Dose Is Not Achieved
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Abstract
Introduction: Obesity is a global health challenge, and phar-
macologic options are emerging. Once daily subcutaneous 
administration of 3 mg liraglutide, a glucagon like peptide-1 
analogue, has been shown to induce weight loss in clinical 
trials, but real-world effectiveness data are scarce. Methods: 
It is a single-centre retrospective cohort study of patients 
who were prescribed liraglutide on top of lifestyle adapta-
tions after multidisciplinary evaluation. In Belgium, liraglu-
tide is only indicated for weight management if the BMI is 
>30 kg/m2 or ≥27 kg/m2 with comorbidities such as dysgly-
caemia, dyslipidaemia, hypertension, or obstructive sleep 
apnoea. No indication is covered by the compulsory health 
care insurance. Liraglutide was started at 0.6 mg/day and up-
titrated weekly until 3 mg/day or the maximum tolerated 
dose. Treatment status and body weight were evaluated at 
the 4-month routine visit. Results: Between June 2016 and 
January 2020, liraglutide was prescribed to 115 patients 
(77% female), with a median age of 47 (IQR 37.7–54.0) years, 
a median body weight of 98.4 (IQR 90.0–112.2) kg, a BMI of 

34.8 (IQR 32.2–37.4) kg/m2, and an HbA1c level of 5.6%. Five 
(4%) patients did not actually initiate treatment, 9 (8%) 
stopped treatment, and 8 (7%) were lost to follow-up. At the 
4-month visit, the median body weight had decreased sig-
nificantly by 9.2% to 90.8 (IQR 82.0–103.5) kg (p < 0.001). Pa-
tients using 3.0 mg/day (n = 60) had lost 8.0 (IQR 5.8–10.4) 
kg. The weight loss was similar (p = 0.9622) in patients that 
used a lower daily dose because of intolerance: 7.4 (IQR 6.2–
9.6) kg for 1.2 mg (n = 3), 7.8 (IQR 4.1–7.8) kg for 1.8 mg (n = 
16), and 9.0 (IQR 4.8–10.7) kg for 2.4 mg/day (n = 14). Weight 
loss was minimal if liraglutide treatment was not started or 
stopped prematurely (median 3.0 [IQR 0.3–4.8] kg, p < 0.001, 
vs. on treatment). Further analysis showed an additional 
weight reduction of 1.8 kg in the patients that had started 
metformin <3 months before the start of liraglutide (p < 
0.001). The main reasons for liraglutide discontinuation were 
gastrointestinal complaints (n = 5/9) and drug cost (n = 2/9). 
Conclusion: In this selected group of patients, the majority 
complied with liraglutide treatment over the initial 4-month 
period and achieved a significant weight loss, irrespective of 
the maximally tolerated maintenance dose. Addition of met-
formin induced a small but significant additional weight loss.
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Introduction

Obesity is a growing global health challenge with few 
pharmacologic options. According to the 2018 Belgian 
Health Survey, 15.9% of the Belgian population was living 
with obesity (defined as BMI ≥ 30 kg/m2), and the preva-
lence increased with age [1]. Since 1997, the average BMI 
of the adult Belgian person has increased from 24.7 to 
25.7 kg/m2. Given the plethora of comorbidities of over-
weight and obesity, such as type 2 diabetes (T2D), hyper-
lipidaemia, cardiovascular disease, and depression, the 
high prevalence has a significant impact on quality of life, 
life expectancy, and health care budget [2].

Despite the high costs related to obesity, the health 
care expenses for prevention and weight management 
therapy are limited. First-line therapy for obesity is inten-
sive life style adaptation with reduced caloric intake and 
increased physical activity [3]. As in many countries, re-
imbursement for dietary follow-up, psychological con-
sultation, or pharmacotherapy for weight management is 
minimal in Belgium [4]. Bariatric surgery is currently the 
only reimbursed treatment option for a select subgroup 
of patients with severe and complicated obesity [5].

However, evidence is now emerging for a new era of phar-
macotherapy to support weight management. Recently, the 
first results from clinical trial programmes with several mol-
ecules including semaglutide [6] and tirzepatide [7] have 
shown the potential to induce >10% weight loss in the major-
ity of patients and up to 15–20% in the best responders. The 
European Medicines Agency (EMA) approved the combina-
tion naltrexone/bupropion for weight loss in 2015, based on 
studies showing a 5–6% weight loss in patients with obesity 
or complicated overweight, with or without T2D [8–11]. 
However, market access for Belgium was only obtained in 
2020. Before that, orlistat and liraglutide had been the only 
available options on the Belgian market to support medical 
weight loss. With orlistat, a 3.0% weight loss benefit was seen 
compared to placebo, but at the cost of gastrointestinal side 
effects [12]. In a double-blind clinical trial of 3,731 patients 
without T2D but a BMI ≥30 or a BMI ≥27 and dyslipidaemia 
or hypertension, patients using liraglutide 3 mg per day on 
top of lifestyle advice lost on average 8.0% of their body 
weight after 56 weeks, which was 5.3% more than the placebo 
group [13]. Furthermore, the SCALE clinical trial pro-
gramme showed benefit of liraglutide treatment specifically 
in patients with T2D [11] or obstructive sleep apnoea [14]. 
To examine the effectiveness, tolerance, and adherence to li-
raglutide treatment in the real world, we retrospectively ana-
lysed all patients that were advised to start liraglutide treat-
ment after multidisciplinary evaluation.

Methods

Study Population
In this retrospective study, we analysed adult patients who vis-

ited the Obesity Clinic UZ Leuven for weight management be-
tween 21 June 2016 and 1 January 2020 and who were prescribed 
liraglutide on top of lifestyle modifications after multidisciplinary 
evaluation by a dietician, psychologist, and endocrinologist. Lira-
glutide was prescribed according to the approved label in Europe: 
BMI ≥30 kg/m2 or BMI ≥27 kg/m2 when associated with weight-
related comorbidities as dysglycaemia, hypertension, dyslipidae-
mia, or obstructive sleep apnoea. None of these indications is cov-
ered by the compulsory health care insurance in Belgium. Liraglu-
tide was started at 0.6 mg/day and uptitrated with 0.6 mg every 
week until 3 mg/day or the maximum tolerated dose. The escala-
tion scheme was explained explicitly during the consultation, and 
printed instructions were provided. Concurrent metformin was 
allowed and continued in case of T2D, but also in patients with 
off-label metformin use in case of significant insulin resistance 
(defined as HOMA-2-IR ≥1.7) or polycystic ovarian syndrome 
(PCOS) [15]. T2D was defined by an HbA1c >6.5% in the past and 
still taking 1 or more antidiabetic drugs. All patients received life-
style recommendations including individualized advice for healthy 
food diet and physical activity.

Assessments
Body weight change and treatment status at the 4-month fol-

low-up visit were the primary outcomes. Other parameters that 
were evaluated were the maximally tolerated liraglutide dose, ther-
apy adherence, reasons of stopping the treatment, and adverse ef-
fects. We performed a subgroup analysis evaluating the effect of 
metformin intake on weight reduction in patients using liraglu-
tide.

Data Management and Ethical Approval
The data from baseline visit and 4-month follow-up were re-

trieved from the structured electronic medical record and pseud-
onymized for statistical analysis. All procedures were approved by 
the local ethics committee (EC UZ Leuven, MP 014935) and the 
latest version of the Declaration of Helsinki.

Statistics
Categorical variables are presented as n (%). Continuous vari-

ables are described by median and interquartile range (IQR). The 
intergroup differences were tested using Student’s t test for nor-
mally distributed data and the Mann-Whitney U test for non-nor-
mally distributed data. Proportions were compared using χ2 test or 
Fischer’s exact test, where appropriate. A 1-way ANOVA or Krus-
kal-Wallis test was used to compare multiple groups. All analyses 
were performed using SPSS (IBM, version 26), and p values <0.05 
were considered statistically significant.

Results

Patient Characteristics and Treatment Adherence
Between June 2016 and January 2020, a total of 115 

patients were advised to start liraglutide at the UZ Leuven 
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obesity clinic. Patient characteristics are summarized in 
Table 1. The patients were mostly female (88/115 [77%]), 
had a median age of 47.0 years (IQR 37.7–54.0), and a 
median body weight of 98.4 (IQR 90.0–112.2) kg or a BMI 
of 34.8 (IQR 32.2–37.4) kg/m2. Nine (8%) patients had 
been diagnosed with T2D, the median HbA1c was 5.6 
(IQR 5.3–5.8), and 65 (57%) patients were taking metfor-
min (Table 1). Metformin was used for treatment for T2D 
(9 patients), but also in patients with significant insulin 
resistance (43 patients) or PCOS (3 patients).

At the 4-month follow-up visit, 93 (80.9%) patients 
were still taking liraglutide (Table 2). Five (4.3%) patients 
had never started the treatment after the prescription, and 
9 (7.8%) patients had discontinued the treatment prema-
turely. The remaining 8 patients (7.0%) were lost to follow-
up. The majority of patients (60/93 [65%]) were using the 
maximal dose of 3.0 mg liraglutide daily, while 14 (15%) 
patients were using 2.4 mg, 16 (17%) patients 1.8 mg, and 
3 (3%) patients remained at a dose of 1.2 mg per day.

Body Weight Evaluation
At the 4-month visit, the median body weight had de-

creased by a significant 9.2%, from 98.4 (IQR 89.9–112.2) 
kg to 90.8 (IQR 82.0–103.5) kg (p < 0.001) in the total 
study group (in-trial analysis). This translates to a sig-
nificant decrease in BMI from 34.7 (IQR 32.2–37.4)  
kg/m2 to 32.2 (IQR 29.6–34.4) kg/m2. The patients who 
had not started liraglutide treatment, or had stopped be-
fore the follow-up visit, had significantly less weight loss 
than those on active treatment (median 3.0 [IQR 0.3–4.8] 
kg weight loss, p < 0.001, vs. on treatment) (Fig. 1).

Patients that were using the prescribed dose of 3.0 mg 
daily (n = 60) had lost 8.0 (IQR 5.8–10.4) kg. The weight 

loss was similar (Kruskal-Wallis, p = 0.9622) in patients 
that had reduced their daily liraglutide dose because of 
intolerance: 7.4 (IQR 6.2–9.6) kg weight loss for 1.2 mg 
(n = 3), 7.8 (IQR 4.1–7.8) kg for 1.8 mg (n = 16), and 9.0 

Table 1. Patient characteristics at baseline

Characteristic Study group
n = 115

Age, years 47.0 (37.7–54.0)
Female sex 88 (77)
Weight, kg 98.4 (90.0–112.2)
BMI, kg/m2 34.8 (32.2–37.4)
HbA1c, % 5.6 (5.3–5.8)
Diabetes type 2 9 (8)
Metformin intake 65 (57)

Values are expressed as median and interquartile range (IQR) 
deviation for continuous variables or as n (%) for binary variables. 
HbA1c was available in 102/115 patients. BMI, body mass index.

Fig. 1. Change in body weight and body mass index, 4 months af-
ter the start of liraglutide (green, n = 93) and in patients who 
stopped or did not start liraglutide (red, n = 10/14 patients). Eight 
patients were lost to follow-up and are not included in the figure.

Table 2. Reasons for not reaching maximum liraglutide dose or not 
starting treatment

Saxenda submaximal dose 33/107 30
Gastrointestinal complaints 16 15.0
Sufficient effect of current dose 12 11.2
Headache 2 1.9
Palpitations 2 1.9
Injection site complaints 1 0.9

Saxenda stopped 9/107 8.4
No motivation 1 0.9
Pregnancy 1 0.9
Drug cost* 3 2.8
Gastrointestinal complaints* 5 4.7
Insufficient effect 1 0.9

Saxenda not started 5/107 4.7
Drug cost 1 0.9
Did not understand 1 0.9
Unknown 3 2.8

Values are expressed as n (%). * One patient stopped liraglutide 
intake because of a combination of cost and diarrhoea. Eight 
patients (7.0%) were lost to follow-up.
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(IQR 4.8–10.7) kg for 2.4 mg (n = 14) (Fig. 2). In only 12 
out of 115 patients, HbA1c was measured at the 4-month 
visit. In those patients, the median HbA1c had dropped 
to 5.3 (IQR 5.0–5.7) %.

Effect of Metformin on Top of Liraglutide Intake
In total, 65/115 (57%) patients were co-treated with 

metformin. Of the 93 patients who were actively using 
liraglutide on the 4-month follow-up visit, 38 (41%) pa-
tients had been prescribed metformin <3 months before 
initiation of liraglutide. Fourteen (15%) patients had been 
taking metformin long term (>3 months) before starting 
liraglutide. The weight reduction was highest in the sub-
group started on metformin <3 months before start of 
liraglutide (median 9.2 [IQR 7.1–11.7] kg), which was sig-

nificantly more than in patients without metformin (me-
dian 7.4 [IQR 4.8–9.2] kg, p < 0.001) and patients who 
were already on metformin for >3 months before start of 
liraglutide (median 6.9 [IQR 4.3–9.4] kg, p < 0.026) 
(Fig. 3).

Treatment Tolerance and Adverse Events
Thirty-three patients did not support the prescribed 

dose of 3.0 mg liraglutide daily, mainly because of side ef-
fects. 16/107 (15%) patients complained about gastroin-
testinal issues such as nausea, vomiting, and diarrhoea, 2 
(2%) patients reported headaches under higher doses of 
liraglutide, 2 (2%) patients reported palpitations, and 1 
patient had complications at the place of injection. Twelve 
(12%) patients already achieved satisfactory results at 

Fig. 2. Change in body weight after 4 
months of treatment with liraglutide, ac-
cording to the used liraglutide mainte-
nance dose. The maximum dose reached in 
an individual patient was determined by 
side effects in the majority of patients (n = 
19), but could also be influenced by suffi-
cient experienced weight loss (n = 12) or 
injection site complaints (n = 1).

Fig. 3. Change in body weight after 4 
months of treatment with liraglutide, ac-
cording to intake of metformin.
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lower dose and did not further increase. Gastrointestinal 
discomfort was the main reason for discontinuation of 
liraglutide (5/9 patients that stopped), followed by treat-
ment cost (3 patients), pregnancy (1 patient), and insuf-
ficient effect or lack of motivation (2 patients). The 5 pa-
tients that did not initiate treatment reported cost (1 pa-
tient), unclear instructions (1 patients), or unknown 
reasons (3 patients) (Table 2).

Discussion

This study confirms the clinical effectiveness of lira-
glutide for weight reduction in patients with obesity in 
combination with lifestyle modifications in a specialized 
obesity centre in Belgium. The majority of patients (81%) 
complied with liraglutide treatment over the initial 
4-month period of follow-up. Although only 60 out of the 
93 patients (64.5%) were able to uptitrate to the proposed 
maintenance dose of 3.0 mg of liraglutide per day, pa-
tients at lower doses achieved similar weight loss. Addi-
tion of metformin had a small but significant additional 
effect during this short-term follow-up. Overall, these re-
al-world data confirm the effectiveness and value of lira-
glutide for weight management.

Liraglutide is a GLP-1 analogue that has been used 
successfully for glycaemic control in T2D with a daily 
subcutaneous injection of 1.2–1.8 mg [16]. The higher 
dose of 3.0 mg liraglutide daily for 56 weeks resulted in 
6.0% weight loss among patients with T2D and over-
weight or obesity [11], which is probably mediated by 
reduced appetite and energy intake [17]. In a large ran-
domized controlled trial of patients with obesity or pre-
diabetes and an average BMI of 38.3 kg/m2, 3.0 mg lira-
glutide daily induced an 8.0% weight loss after 1 year 
when given on top of lifestyle modifications [13]. While 
no statistical analysis of 4-month treatment was pre-
sented in that study, the graphs show that the weight 
loss was in the range of 6–8% from baseline after 16 
weeks. The population in this study was very similar to 
the SCALE obesity and prediabetes trial in terms of age 
(45 years), sex (77% female), and starting body weight 
(BMI 34.8 kg/m2). As such, the average weight loss of 
7% in the current real-life study was very similar to the 
clinical trials, similar to real-life data from Canada [18], 
and better than a recent real-life study from Korea 
where liraglutide without intensive lifestyle interven-
tion only yielded 3.5% weight loss [19]. With 81% con-
tinuation of the drug at 4 months, the attrition was low 
in our study compared to the Canadian (67%) and Ko-

rean (56%) studies [18, 19], but higher than in the clin-
ical trial setting [13].

In contrast to the clinical trials where the dose of lira-
glutide was uptitrated to 3.0 mg daily, in this study, we 
evaluated the effects of liraglutide by the maximally toler-
ated dose. Interestingly, we observed that the total weight 
loss was comparable in the individuals that used submax-
imal doses, which is not what we expected based on ear-
lier dose-response observations [20]. The retrospective 
nature of the study does not allow to interpret the under-
lying mechanism for this observation. It could indicate an 
individual sensitivity to GLP-1 analogues as has been pro-
posed [21], but it could also be influenced by financial 
considerations or tolerability as 12 (11%) patients were 
on a submaximal dose because of sufficient effect and fur-
ther increasing the dose of liraglutide comes with increas-
ing cost and 1 patient (0.9%) because of injection site 
complaints.

Indeed, previous studies have stipulated that GLP-1 
associated side effects are usually transient, but dose de-
pendent and hence the uptitration scheme for therapy 
initiation [22]. In our study, liraglutide was generally well 
tolerated, but the proposed dose of 3.0 mg per day was 
reached in only 65% of patients. The main reasons to stop 
liraglutide were gastrointestinal complaints such as nau-
sea, vomiting, and diarrhoea in 5% of patients, compa-
rable to other studies where 6% of patients stopped the 
treatment with liraglutide because of these complaints 
[13].

Another major reason not to start liraglutide or stop 
prematurely with this treatment was the drug cost. In Bel-
gium, liraglutide was not covered by the compulsory 
health care insurance (throughout the study period). One 
month of liraglutide 3.0 mg cost about 250 EUR, which is 
considered a lot by most people living in Belgium.

While our study shows the real-life effectiveness of 
liraglutide for weight management, it is important to 
consider patient selection and motivation in the current 
study. First of all, only patients that were assessed by the 
multidisciplinary obesity clinic team and considered 
good candidates for medical therapy were included in 
this study. Therefore, our result might not be transfer-
rable to a practice where there is no dietary and psycho-
logical evaluation to complement the physicians’ judge-
ment. Furthermore, patients that were considered good 
candidates for metabolic surgery – with BMI >40 kg/m2 
or BMI >35 kg/m2 with comorbidities – might have 
been offered surgery preferentially given its proven 
benefit, and the fact that it is covered by the health in-
surance in those cases. Finally, the patients’ preference 
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regarding injectable therapy and financial aspects of the 
treatment might have biased the study outcomes in a 
positive way. Nonetheless, the current study shows the 
potential of medical therapy in that subgroup of pa-
tients that needs additional intervention on top of life 
style adaptations, but does not qualify for metabolic 
surgery.

In addition, this study suggests that the combination 
of metformin and liraglutide treatment might further in-
crease the effect on weight reduction. Interestingly, we 
did only see that benefit in patients who had started met-
formin in the 3 months prior to the initiation of liraglu-
tide and not in those patients that had been using met-
formin long term, for T2D, diagnosis of PCOS, etc. Again 
the retrospective nature of the study does not allow de-
finitive interpretation, but we assume that T2D, predia-
betes, and PCOS might have been diagnosed during the 
referral visit to the obesity clinic, or at least short term 
before the multidisciplinary consult. Indeed, metformin 
is known to cause a modest weight reduction in patients 
with diabetes, prediabetes, and even in patients with obe-
sity without diabetes, but with increased insulin resis-
tance [23]. Furthermore, the effects of GLP-1 therapy on 
glycaemic control might also have influenced the deci-
sion to start liraglutide during the multidisciplinary con-
sult.

This study has its limitations. First, it is a retrospective 
study, modest in sample size, and no control group was 
available. However, we observed that the patients who 
were prescribed liraglutide, but did not initiate the treat-
ment or stopped prematurely, lost about 2.9 kg of body 
weight, which is comparable to what is reported for pla-
cebo in the RCTs [13, 24]. Second, as mentioned above, 
the positive results from this experience from a single ter-
tiary centre with a multidisciplinary obesity team might 
not be transferrable to other treatment settings. Finally, 
patient preference, motivation, and financial capabilities 
regarding treatment options might have influenced the 
treatment decision and thus the results.

Conclusion

In a selected group of patients, the addition of liraglu-
tide to lifestyle adaptations is well tolerated, and it effec-
tively reduces body weight regardless of the maximally 
tolerated dose. Addition of metformin to liraglutide 
might induce more weight reduction.
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