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Abstract

Purpose Weight regain after bariatric surgery occurs in up to a third of patients and reduces treatment-associated health
benefits. The efficacy of glucagon-like peptide-1 receptor agonists (GLP1-RA) for treatment of type 2 diabetes mellitus
and obesity is well established, but their role in the treatment of weight regain after bariatric surgery remains to be defined.
Materials and Methods This was a single centre retrospective observational study conducted at a Swiss bariatric reference
centre. Patients with 6 months of treatment with GLP1-RA, up until November 2021, due to weight regain after bariatric
surgery were identified. Data on body weight and relevant clinical parameters were collected before and after 6 months of
treatment with GLP1-RA. Data are presented as median (interquartile range).

Results Fifty patients (82% female) were included. Before GLP1-RA treatment (liraglutide, n=29; semaglutide, n=21),
weight and BMI were 90.5 kg (83.4, 107.9) and 34.0 kg/m? (31.7, 38.7), respectively, with a post-bariatric weight regain of
15.1% (10.6, 22.8) of total body weight and 4.6 kg/m? (3.3, 6.2). After 6 months of GLP1-RA treatment, a reduction in weight
and BMI of 8.8% (5.2, 11.4) of total body weight and 2.9 kg/m? (1.8, 4.0) was observed (P value <0.0001), corresponding
to 67.4% (40.4, 92.2) of the weight regain. No serious adverse events were reported.

Conclusion For patients experiencing weight regain after bariatric surgery, two-thirds of the weight regain can be safely
lost with GLP1-RA, providing clinicians with a therapeutic option for this clinical challenge, and highlights the need for a
large-scale randomized clinical trial.

Keywords Obesity - Bariatric surgery - Weight regain - GLP-1 receptor agonist - Liraglutide - Semaglutide

Introduction

Bariatric surgery is currently the most efficient treatment for
severe obesity, resulting in durable weight loss, improve-
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reducing the long-term benefits of the procedure [2, 3]. An
effective standard therapy for weight regain after bariatric
surgery has not been established. Lifestyle measures are gen-
erally reinforced with additional behavioural intervention
and occasionally pharmacotherapy. Revisional surgery might
be considered appropriate when the underlying reason for
weight regain is thought to be anatomical. Other procedures
such as distal Roux-en-Y gastric bypass and biliopancreatic
diversion are mostly reserved for refractory cases [4, 5].

Glucagon-like peptide-1 receptor agonists (GLP1-RAs)
are the currently most efficacious weight lowering drugs.
The efficacy and safety profile of the GLP1-RAs liraglutide
and semaglutide are well-documented, with an average body
weight loss of up to 15%, usually transient mild to moderate
gastrointestinal side effects, and cardiorenal benefits [6—8].
Their role in the treatment of weight regain after bariatric
surgery remains to be defined.

Reports on the efficacy of GLP1-RAs in patients with weight
regain after bariatric surgery are mostly limited to liraglutide in
observational studies or case reports [9—20]. The GRAVITAS
trial randomized patients with persistent or recurrent type 2 dia-
betes (T2D) following bariatric surgery to receive liraglutide
(1.8 mg, daily subcutaneous injection) or placebo. Although the
primary outcome was change in HbA Ic, the results showed a
difference in mean weight loss of 4.2 kg in the liraglutide vs pla-
cebo group after 26 weeks of treatment [21]. Preliminary results
of arandomized study of liraglutide (3.0 mg, daily subcutaneous
injection) versus placebo for 12 months in patients with weight
regain after Roux-en-Y gastric bypass show that 67.2% of the
patients in the liraglutide group versus 4.4% in the placebo group
lost at least 5% of their baseline body weight [22].

A recent review by Redmond et al. considered semaglu-
tide a reasonable therapeutic option for weight regain after
bariatric surgery [23], and the first data on the efficacy of
semaglutide in this patient population was recently reported
in a retrospective observational study from Germany, in
patients with insufficient weight loss or weight regain after
bariatric surgery. After 6 months of weekly subcutaneous
therapy with semaglutide at a maximum dose of 0.5 mg, an
average total body weight loss of 10.3% was observed [24].

Clinical studies have shown that the efficacy of weight
loss with semaglutide is significantly better than with lira-
glutide [25, 26]. The latest published results comparing
weight loss with weekly subcutaneous semaglutide (2.4 mg)
vs daily subcutaneous liraglutide (3.0 mg) in patients with
overweight or obesity without T2D demonstrated a total
body weight loss of 15.8% with semaglutide vs 6.4% with
liraglutide after 68 weeks of therapy [27].

In Switzerland, both liraglutide and semaglutide are
reimbursed for the treatment of T2D and liraglutide in addi-
tion for the treatment of obesity. However, neither of the
compounds is reimbursed in patients with previous bariatric
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surgery without T2D, mainly due to the lack of supportive
clinical trial data. The price of liraglutide at the maximal
approved daily subcutaneous dose of 1.8 mg for T2D and 3.0
mg for weight reduction (approximately 191 and 211 USD/
month, respectively) is considerably higher than the cost of
semaglutide (just below 140 USD/month at maximal weekly
subcutaneous [1.0 mg] or daily oral [14 mg] dose). The price
of semaglutide for weight reduction, if approved in Swit-
zerland, is unknown. As an example, the cost for liraglutide
3.0 mg, daily subcutaneous injection, and semaglutide 2.4
mg, weekly subcutaneous injection, is in the United States
comparable (approximately 1350 USD/month).

Therefore, to meet the needs of the patients attending our
obesity outpatient clinic, GLP1-RAs are used both on- and
off-label to treat weight regain after bariatric surgery. As
semaglutide has so far not been approved for weight man-
agement in Switzerland, the dose currently approved for the
treatment of T2D (1.0 mg, weekly subcutaneous injection)
is prescribed to patients for whom treatment with liraglutide
is not reimbursed or affordable.

In this retrospective observational study, we present the
results of 6 months of treatment with the GLP1-RAs lira-
glutide and semaglutide in patients with weight regain after
bariatric surgery. The aim is to document the efficacy and
safety of prescribing both GLP1-RAs for weight regain after
bariatric surgery in a real-world patient setting.

Patients and Methods

We performed a single centre retrospective observational
study in the obesity outpatient reference centre at the Can-
tonal Hospital of St. Gallen, Switzerland. The centre pro-
vides medical care within the framework of the obligatory
healthcare insurance, and the patients are therefore to be
considered representative of the population of patients
with obesity having undergone bariatric surgery in Swit-
zerland. Patients with weight regain after bariatric surgery
that were prescribed GLP1-RA and with 6 months of treat-
ment available, up until November 2021, were identified.
A written informed general consent was present for all
patients included in the study. The study was approved by
the regional ethics committee.

GLP1-RA for weight management was either prescribed
on-label (daily subcutaneous injection of 3.0 mg liraglutide)
or off-label with either semaglutide or liraglutide (the latter
administered as daily subcutaneous injection of 1.8 mg before
the higher 3.0 mg dose was available for weight management
as of December 2016). As semaglutide was not approved for
weight management in Switzerland, a dose approved for T2D
was prescribed (1.0 mg, weekly subcutaneous injection or
14.0 mg, daily oral intake). Patient data was retrospectively
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collected from the clinical records. In general, patients were
seen by the treating physician every three months after
GLP1-RA therapy initiation. For various reasons, including
the COVID-19 pandemic, this was not always possible, in
which case data from the closest visit (6 months + 1 month)
was used. Weight regain was defined as any weight gain fol-
lowing the weight nadir at least 12 months after bariatric
surgery. Patients with one or two prior bariatric operations
were included. The indication to initiate GLP1-RA therapy
and the agent prescribed was at the discretion of the treating
physician, taking the overall weight status, cardiovascular
risk profile, and patient preferences into consideration.

In general, patients were offered treatment with GLP1-
RAs if weight regain occurred despite intensified lifestyle
and behavioural intervention. Patients were made aware that
treatment, if not reimbursed by the health insurance company,
would be at their own expense. A stopping rule after 16 weeks
of therapy was implemented in case treatment with liraglutide
was reimbursed, requiring a minimum of 5% or 7% total body
weight loss in patients with a BMI between 28 and 35 kg/m?
or >35 kg/m?, respectively, according to Swiss reimburse-
ment rules based on post hoc analyses from the SCALE trials
[28]. In case liraglutide therapy was self-paid by the patient,
the stopping rule was used at the discretion of the treating
physician. No stopping rule was used for semaglutide therapy.
If clinically warranted, a potential anatomical cause for the
weight regain (pouch-/stoma-dilation, gastro-gastric-fistula,
or gastric sleeve dilation) was investigated with a barium meal
test and/or an upper endoscopy. If an anatomical cause were
identified, the choice between medical and surgical therapy
would be thoroughly discussed with the patient. All patients
undergoing bariatric surgery were regularly counselled by an
in-house registered dietician both pre- and post-operatively,
to the extent clinically warranted within the framework of
the given cost reimbursement. In the event of weight regain,
dietary counselling was again recommended.

The primary outcomes were change in total body weight
and BMI and the percentage of weight regain lost following
6 months of GLP1-RA therapy.

The secondary end point was safety, based on any ther-
apy-related adverse events reported in the patient records by
the treating physician, including severity. Sensitivity anal-
yses were performed to assess the influence of GLP1-RA
agent (liraglutide vs semaglutide), time between bariatric
surgery and GLP1-RA initiation below and above median
value, diagnosis of T2D, sex, age below and above the
median value, the presence of a potential anatomical cause
for weight regain, weight regain below and above the median
value, and self-payer status (among patients with liraglutide
therapy), and outlier therapies (defined as any GLP1-RA
application format prescribed to one patient only). Data are
presented as median with interquartile range in brackets, if
not otherwise indicated. Paired Student’s 7 tests were used

to compare differences before and after 6 months of GLP1-
RA treatment. Student’s ¢ tests or Wilcoxon rank sum tests,
as appropriate, were used to compare differences between
groups in stratified analysis. A P value <0.05 was considered
statistically significant.

Results

In total, 108 patients were identified that were prescribed
GLP1-RA therapy due to weight regain after bariatric
surgery up until the end of data collection in November
2021. The first patient visit for GLP1-RA initiation (base-
line) took place in November 2016, and the last 6 months
follow-up visit took place in November 2021. Of the 108
patients identified, 11 had not provided informed general
consent, and 11 patients ended up never initiating treatment.
Of the remaining 86 patients, 36 did not have 6 months
follow-up data available leaving 50 patients (82% female)
available for analysis (Fig. 1). Regarding type of surgery;
82.0% (n=41) had undergone proximal Roux-en-Y gastric
bypass, 10.0% (n=>5) sleeve gastrectomy, and 8.0% (n=4)
distal Roux-en-Y gastric bypass (common channel <100
cm). Fourteen percent (n=7) of the patients had undergone
two bariatric procedures, with adjustable gastric banding as
the initial procedure in four patients and sleeve gastrectomy
in three patients. Of the 50 patients included in the analysis,
29 underwent 6 months of treatment with liraglutide (3.0
mg [n=28] and 1.8 mg [n=1], daily subcutaneous injec-
tion) and 21 underwent treatment with semaglutide (1.0
mg, weekly subcutaneous injection [#=20] and 14 mg,
daily oral intake [n=1]). Thirty-seven (74%) of the patients

Patients with weight regain after bariatric
surgery and planned GLP1-RA therapy
November 2016 - November 2021, n = 108

General consent not
provided, n =11

GLP1-RA therapy not
> initiated as planned,
n=11

v

GLP1-RA therapy
initiated, n = 86

Six months follow-up
> data not available,
n =36 (41.9%)

A,

Final analysis, n = 50
(58.1%)

Fig. 1 Strobe flow chart

@ Springer



1020

Obesity Surgery (2023) 33:1017-1025

were self-payers. Since semaglutide is not reimbursed for
weight reduction, all patients treated with semaglutide were
self-payers, whereas 16 (55.2%) of the 29 patients treated
with liraglutide were self-payers. Ten (20%) of the patients
included had an identified potential anatomical cause for
weight regain at baseline, five with a pouch-dilation, and
three with a stoma-dilation and two with a combined pouch-
and stoma-dilation. Patient characteristics pre-bariatric sur-
gery, at weight nadir, GLP1-RA initiation (baseline), and
after 6 months of therapy are presented in Table 1.

At baseline, 72.0 months (43.8, 96.0) after the last bari-
atric surgery, patients had regained 15.1% (10.6, 22.8) of
total body weight or 4.6 kg/m? (3.3, 6.2). From a weight of
90.5 kg (83.4, 107.9) and BMI of 34.0 kg/m? (31.7, 38.7)
at baseline, patients had lost 8.8% (5.2, 11.4) of total body
weight and 2.9 kg/m? (1.8, 4.0) after 6 months of treatment
(P value <0.0001), corresponding to 67.4% (40.4, 92.2) of
the weight regained after the last bariatric procedure (Fig. 2).
Agent-specific total body weight loss was 7.3% (3.1, 10.3)
for patients with liraglutide (n=29) and 9.8% (8.2, 13.0) for
patients with semaglutide (n=21, P value <0.05). Overall,
a total body weight loss of >5% of baseline weight was
achieved by 76.0% (n=38), >10% loss by 38.0% (n=19), and
>15% loss by 12.0% of the patients (n=6). In patients treated
with liraglutide (n=29), a total body weight loss of >5% of
baseline weight was achieved by 69.0% (n=20), >10% loss
by 31.0% (n=9), and >15% loss by 3.5% of the patients
(n=1). In patients treated with semaglutide (n=21), a total
body weight loss of >5% of baseline weight was achieved by
85.7% (n=18), >10% loss by 47.6% (n=10), and >15% loss
by 23.8% of the patients (n=5) (Fig. 3). Adverse events were
reported in 36.0% of the patients, all of which were transient,

65
60
P-value <0.0001
55 -
50

45

40

BMI (kg/m?2)

35 +

+
N .

25

*
Six months GLP1-
RA treatment

Post;u_rgery
weight nadir

20 Pre-surgery Baseline

Fig.2 Box plot showing BMI before bariatric surgery, at weight
nadir, at baseline and 6 months of GLP1-RA therapy (n=50)

considered mild, and primarily related to the gastrointestinal
system (Table 2).

Various sensitivity analyses were performed. Accord-
ing to these, treatment with semaglutide (1.0 mg, weekly
subcutaneous injection [#=20] or 14 mg, daily oral
intake [n=1]) as compared to liraglutide (daily subcu-
taneous injection with 3.0 mg [#=28] or 1.8 mg [n=1])
resulted in a significantly greater reduction in BMI
(3.9 kg/m? (2.9, 4.8) vs 2.5 kg/m? (1.1, 3.3), P value

Table 1 Patient characteristics before bariatric surgery, at weight nadir, at initiation (baseline), and 6 months of GLP1-RA therapy (N=50)

Characteristics Pre-surgery Post-surgery weight nadir GLPI1-RA initiation Six months of GLP1-RA treatment
Age, yrs 43.0(39.0, 53.5) 44.0 (40.3, 54.5) 50.0 (44.3, 57.8) 51.0 (44.3, 58.0)

Female, % 82.0 - - -

Height, m 1.64 (1.59, 1.68) - - -

Time after BS, mo - 15.0 (11.0, 22.0)

Weight, kg 112.4 (104.3, 125.3) 78.3(71.7,91.3)
BML, kg/m? 41.8 (39.5, 46.8) 29.2 (26.6, 32.5)
Prediabetes, % 14.0 4.0

T2D, % 22.0 12.0

HbAlc, %" 7.1(6.9,7.4) 6.7 (6.5, 6.9)
OAD, no' 1.0(0.5,1.5) 1.5 (1.0,2.0)
Insulin therapy, %* 36.4 16.7
Dyslipidaemia, % 12.0 18.0
Hypertension, % 34.0 14.0

72.0 (43.8,96.0)
90.5 (83.4,107.9)
34.0 (31.7, 38.7)

77.5(50.3, 102.0)
83.1(75.0, 96.8)
31.5(28.5,36.2)

12.0 10.0
18.0 18.0
7.2 (6.6, 8.0) 6.4 (6.3, 6.6)
1.0 (1.0, 2.0) 1.0 (1.0, 1.0)
222 222
24.0 24.0
18.0 20.0

If not otherwise specified data are median values with interquartile range (IQR) in brackets. BS, bariatric surgery; BMI, body mass index;
HbAIc, glycated haemoglobin Alc; mo, months; No, number of; OAD, oral antidiabetic drugs; 72D, type 2 diabetes mellitus; yrs, years

In patients with T2D
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Table 2 Registered adverse events in connection to GLP1-RA therapy
(N=50).
L] °
Adverse event N (%) -10 All Liraglutide Semaglutide
Al P00 4 Box plot showing the change in BMI following 6 months of
ig. ox plot showing the change in ollowing 6 months o
Naus.ea ) 11(22.0) GLPI1-RA therapy (N=50), further stratified by liraglutide (3.0 mg
Obstipation 5(10.0) [n=28] and 1.8 mg [n=1], daily subcutaneous injection) and semaglu-
Vomiting 1(2.0) tide (1.0 mg, weekly subcutaneous injection [n=20] or 14 mg, daily
Flatulence 1(2.0) oral intake [n=1])
Diarrhoea 1(2.0)
Headach 1.0 .
cacaene 20) Conclusion
Dizziness 1(2.0)
Injection site reaction 1(2.0)

<0.001, Fig. 4). A tendency towards an increased effect
of GLP1-RAs on weight loss if treatment was initiated
>72 months as compared to <72 months after bariatric
surgery was observed, albeit not statistically significant
(=3.1 kg/m? (=2.5, —4.6) vs —2.6 kg/m® (1.1, =3.6), P
value =0.12, Supplement). Excluding outlier therapies
(liraglutide, 1.8 mg daily subcutaneous injection [n=1]
and semaglutide, 14 mg daily oral intake [n=1]) did not
significantly change the overall results on body weight
after 6 months GLP1-RA therapy or the results of the
comparison between semaglutide and liraglutide (Sup-
plement). Further baseline characteristics, such as diag-
nosis of T2D (of which 22.2% were treated with insulin),
sex, age below and above the median value, the presence
of a potential anatomical cause for weight regain, weight
regain (%) below and above the median value, and self-
payer status of the patients with liraglutide therapy, did
not significantly influence the observed efficacy of the
GLP1-RAs in reducing body weight (all P values >0.05,
Supplement).

We performed a single centre retrospective observational study
on the efficacy of the GLP1-RAs liraglutide and semaglutide
in reducing weight in 50 patients with weight regain after
bariatric surgery. The median percentage of total body weight
loss following 6 months of GLP1-RA therapy was 8.8%. More
than three in four patients lost more than 5% of their baseline
weight, and more than one in three patients lost more than
10%. The median patient had lost 67.4% of the weight regained
after the last bariatric procedure. Adverse events were docu-
mented for approximately a third of the patients, all of which
were mild, transient, and primarily related to the gastrointes-
tinal system, with no severe adverse events reported. Overall,
our findings support the safe use of both GLP1-RAs to achieve
a clinically significant weight loss of approximately two-thirds
of the weight regained after bariatric surgery.

The magnitude of weight loss observed with GLP1-RA
in this real-life patient population is consistent with find-
ings from the SCALE, SUSTAIN, and STEP clinical tri-
als, which are based on patients without bariatric surgery.
In the SCALE obesity and prediabetes study, in patients
with obesity without T2D, patients on liraglutide (3.0 mg,
daily subcutaneous injection) lost 8.0% of their total body
weight versus 2.6% in the placebo group after 56 weeks of
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treatment [29]. In the SCALE diabetes study, a total body
weight loss of 6.0% was seen in patients with T2D rand-
omized to liraglutide (3.0 mg, daily subcutaneous injec-
tion) versus 2.0% with placebo after 56 weeks of treat-
ment [30]. In SUSTAIN 1 comparing semaglutide (0.5 or
1.0 mg, weekly subcutaneously injection) with placebo in
patients with T2D and a mean BMI of 32.9 kg/m?, a total
body weight loss of 4.5 kg (4.9%) and 1.0 kg (1.1%) was
seen in the patients with semaglutide vs placebo after 30
weeks of treatment [31]. The STEP 1 and 2 studies, inves-
tigating the weight effect of semaglutide 2.4 mg weekly
versus placebo over 68 weeks, reported a weight loss of
12.4% and 6.2%, respectively [32, 33]. Both in the SCALE
and STEP studies, a weight plateau was usually seen 6—12
months after baseline.

Our results are also in line with non-randomized studies
in patients with previous bariatric surgery. A prospective
observational study from the United Arab Emirates includ-
ing patients with previous bariatric surgery and obesity
without T2D showed a 6.1% weight loss after 16 weeks of
therapy with liraglutide (3.0 mg, daily subcutaneous injec-
tion) [15]. Similarly, an observational study from Canada
demonstrated a 5.5% weight loss with liraglutide (3.0 mg,
daily subcutaneous injection) over 7.6 months in patients
with previous bariatric surgery [14]. In the retrospective
study of Lautenbach et al., a mean weight loss of 10.3%
with 85% of patients achieving a weight loss of >5% after 6
months GLP1-RA therapy was reported with semaglutide,
0.5 mg, weekly subcutaneous injection. In our study, the
total body weight loss after 6 months of semaglutide, 1.0
mg, weekly subcutaneous injection, was 9.8% with 85.7%
of the patients achieving a weight loss of >5%. Lautenbach
et al. included patients without T2D with both insufficient
weight loss and weight regain after bariatric surgery, and this
difference in patient characteristics could possibly explain
the similar weight loss obtained in both studies despite the
difference in dose. The current study includes patients with
T2D that have been shown to lose less weight with GLP1-
RA therapy [29, 30, 32, 33], whereas the study by Lauten-
bach includes “poor” responders to bariatric surgery, which
have been shown to have lower endogenous GLP-1 levels,
thus potentially enabling a larger effect of exogenously given
GLP1-RA [34]. The results from the present study are con-
sistent with the published results of the only randomized
study of liraglutide (3.0 mg, subcutaneous daily injection)
versus placebo in patients with weight regain following
Roux-en-Y gastric bypass. After 12 months, 67.2% of the
patients in the liraglutide arm versus 4.4% in the placebo
arm had lost at least 5% of body weight [22]. Despite the
difference in study duration, a similar proportion (69.0%)
of the patients in our study achieved a weight loss of >5%.

As alluded to above, weight loss with GLP1-RA in clini-
cal studies has been consistently shown to be smaller with

@ Springer

liraglutide vs semaglutide [25, 26, 35]. In line with this, our
sensitivity analysis showed a significantly greater magnitude
of weight loss with semaglutide as compared to liraglutide
(Fig. 4). Important to note though is that the greater effect
on weight loss with semaglutide was observed despite lira-
glutide in 28 out of 29 patients being administered in the
higher dose approved for weight reduction (3.0 mg, daily
subcutaneous injection), whereas semaglutide was admin-
istered at the lower dose approved for T2D (1.0 mg, weekly
subcutaneous injection or 14 mg, daily oral intake). Given the
different indications, a randomized head-to-head comparison
between liraglutide 3.0 mg, daily subcutaneous injection, and
semaglutide 1.0 mg, weekly subcutaneous injection has not
been done. In the STEPS trial, comparing semaglutide (2.4
mg, weekly subcutaneous injection) with liraglutide (3.0 mg,
daily subcutaneous injection) in patients with overweight or
obesity and no previous bariatric surgery or T2D, a mean
weight change from baseline of —15.8% with semaglutide
vs —6.4% with liraglutide after 68 weeks was reported [27].
Taking in consideration the shorter duration and lower dose
of semaglutide, the 34% greater weight loss with semaglutide
as compared to liraglutide seen in the current study is in line
with previous clinical studies. The higher proportion of self-
payers among patients using semaglutide vs liraglutide (100
and 55.2%, respectively) could have positively influenced the
weight outcome for semaglutide, since self-payer status tends
to be associated with better adherence to treatment. However,
a sensitivity analysis among patient treated with liraglutide
showed no significant difference in weight loss between non-
self-payers and self-payers, indicating that self-payer status
likely did not significantly influence the outcome.

Furthermore, a tendency to a greater weight loss when
GLP1-RA was initiated more than 72 months after bari-
atric surgery was observed (Supplement). The endocrine
changes that take place after bariatric surgery are complex
and not well understood. The rapid delivery of nutrients to
the L-cells in the distal small intestine and colon after bari-
atric surgery leads to increased secretion of gut hormones,
especially postprandial GLP-1 and peptide YY. Both hor-
mones are known to reduce food intake by stimulating sati-
ety and decreasing appetite, which most likely plays a cen-
tral role for the weight loss effect of bariatric surgery [34].
Some studies indicate that the observed hormonal changes
after bariatric surgery might wane with time [36], which
may be associated with the development of weight regain.
A study by Santo et al. demonstrated decreased postpran-
dial levels of glucose-dependent insulinotropic polypep-
tide and GLP-1 in patients with weight regain after gastric
bypass as compared to patients with favourable postopera-
tive weight outcomes [37]. With the elevated endogenous
GLP-1 secretion after bariatric surgery fading with time,
exogenous stimulation of GLP-1 receptors with GLP1-RA
could have a greater effect on weight.
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Although previous studies have shown that GLP1-RAs
tend to induce less weight loss in patients with than with-
out T2D [29, 30, 32, 33], no statistically significant differ-
ence was observed in this study (Supplement). This is most
likely due to the small number of patients with T2D (n=9)
of which only two (22.2%) were treated with insulin. Insulin
is an anabolic hormone and treatment is usually associated
with weight gain, thus counteracting the weight loss effect
of concomitant treatment with GLP1-RA. Based on the
sensitivity analysis, the magnitude of weight regain did not
seem to influence the effect of GLP1-RA on weight loss. The
presence of a potential anatomical cause for weight regain
did also not significantly change the efficacy on body weight
loss of GLP1-RA, which supports the use of GLP1-RA in
patients with such anatomical changes.

A clear consensus of what constitutes weight regain has
not yet been defined [38, 39]. For the current study, we sim-
ply included patients at our bariatric centre for which GLP1-
RA had been initiated due to weight regain after bariatric
surgery, without further defining “weight regain.” We chose
this approach as it realistically reflects the real-world clini-
cal scenario where physicians take the overall weight status,
e.g. BMI, cardiovascular risk factors, and patient preference
into consideration.

Three patients did not lose weight after 6 months of
GLP1-RA therapy, one female and two males, none of which
had T2D. One patient had undergone sleeve gastrectomy,
the other two proximal Roux-en-Y gastric bypass surgery.
The total body weight increase after 6 months GLP1-RA
therapy (liraglutide, 3.0 mg daily subcutaneous injection)
was 1.3, 2.9, and 6.2%, respectively. One of these patients
were subsequently diagnosed with a dilated pouch, which
was surgically revised, and one patient received a surgical
conversion from sleeve gastrectomy to proximal Roux-en-Y
gastric bypass, although the efficacy on body weight of this
approach is debatable. The third patient had no further medi-
cal or surgical intervention.

The reported adverse events when implementing GLP1-
RAs in this patient population were of gastrointestinal
nature, mild and transient. This is in line with the proven
safety profile of most GLP1-RAs, including results from
large cardiorenal outcome studies in patients without previ-
ous bariatric surgery [6—8]. A limitation of this approach is
the lack of a standardized reporting procedure, which might
have caused bias in the documented safety-related data,
particularly with respect to the prevalence of transient mild
events which might be underreported.

To the best of our knowledge, this is the first observa-
tional study of GLP1-RAs including both liraglutide and
semaglutide in the treatment of weight regain after bariatric
surgery. A strength of the study is the real-world setting,
giving physicians and patients a realistic picture of what can
be expected from GLP1-RA therapy in a similar setting. The

retrospective observational study design comes with several
limitations. The lack of randomization allows for selection
bias and confounding. The heterogeneity of the patients
concerning type and number of previous bariatric surgeries,
the time span after bariatric surgery until GLP1-RA therapy
initiation, the magnitude of weight regain, the GLP1-RA
therapies given, and the possibility of an anatomical cause
for weight gain following surgery among 20% of the patients
certainly are a weakness of the study. On the other hand,
demonstrating a significant weight loss with GLP1-RA ther-
apy in line with previous clinical trial results, despite the
heterogeneity of this real-world patient population, provides
further support for the efficacy of implementing GLP1-RAs
in this patient population. Since only approximately 60%
of the patients at our centre that were prescribed or consid-
ered eligible for GLP1-RA therapy for weight regain after
bariatric surgery were included in the present analysis, the
weight lowering effect might be overestimated as patients
who stopped treatment because of adverse side effects are
not adequately represented. Nevertheless, the patients that
completed 6 months of treatment with GLP1-RA demon-
strated a considerable weight loss effect and highlight that
GLP1-RA has the potential to offer substantial benefits to a
considerable proportion of patients with weight regain after
bariatric surgery, if available.

In conclusion, the results from the present retrospective
observational study support the use of both liraglutide and
semaglutide for the treatment of weight regain after bariat-
ric surgery and emphasize the need for randomized clinical
studies to confirm these results.
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