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A case report: Liraglutide as a novel treatment
option in late dumping syndrome
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Abstract
Rationale: Postprandial hyperinsulinemic hypoglycemia, known as late dumping syndrome, is a rare but often misdiagnosed
complication after gastric surgery. The pathophysiological mechanisms are poorly understood and the treatment of this syndrome is
challenging.

Patient concerns: New-onset postsurgical late dumping syndrome after Toupet fundoplication.

Diagnoses: Sigstad Score, OGTT, CGM.

Interventions: Daily subcutaneous injection of liraglutide (0.6 mg and 1.2 mg).

Outcomes: Reduction in fasting and postprandial peak insulin level with improvement in symptomatic hypoglycemic events.

Lessons: Liraglutide may be a novel treatment option for postprandial hyperinsulinemic hypoglycemia after gastric surgery.

Abbreviations: CGM = continuous glucose measurement, GERD = gastroesophageal reflux disease, GIP = gastric inhibitory
polypeptide, GLP-1 = glucagon-like peptide-1, OGTT = oral glucose tolerance test.
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1. Introduction

Gastroesophageal reflux disease (GERD) is the most common
upper gastrointestinal condition in Western countries, and its
incidence is increasing worldwide because of the obesity
epidemic. Laparoscopic posterior fundoplication is the standard
surgical treatment for GERD, and the Nissen and Toupet
fundoplications have low morbidity and excellent long-term
functional outcomes.[1] Moreover Roux-en-Y gastric bypass is
getting the new surgical treatment of choice in obese patients with
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GERD, while gastric bypass surgery shows efficacy similar to
that of traditional laparoscopic antireflux surgery in the control
of GERD.[3] However, some of the anatomic and functional
changes associatedwith these procedures can cause postoperative
complications such as dysphagia, flatulence, distention, and gas-
bloat syndrome. Postoperative postprandial hypoglycemia is
another complication often reported after fundoplication in
children,[4] and a few cases have been reported in adults.[5–9] The
apparently high incidence in the pediatric literature suggests that
it is an underdiagnosed complication in adults.[5]

Late dumping syndrome is a well-known side effect after
gastric surgery and an often-described complication after obesity
surgery. It is distinguished from early dumping, which occurs
because of the rapid hyperosmolar influx of chyme into the small
intestine, and leads to a volume overload and consequent release
of gastrointestinal hormones and symptomatic circulatory
disturbances. In late dumping syndrome, hyperinsulinemia leads
to a hypoglycemic episode 2 to 3hours after a meal.
The underlying cause of late dumping syndrome is thought to

be either that the postoperatively elevated gastric inhibitory
polypeptide (GIP) and glucagon-like peptide-1 (GLP-1) levels
lead to pancreatic beta cell hypertrophy,[10,11] which increases
insulin output and hypoglycemic symptoms, or that changes in
the distribution of carbohydrate receptors and transporters in the
small intestine contribute to the pathophysiology.[12] These
theories are supported by the observation that hyperinsulinemic
hypoglycemia most frequently affects patients who have
undergone resection of parts of the stomach, in which the
gastrojejunostomy bypasses the pylorus. However, none of these
theories is proven and none can explain the considerable time
delay from surgery to the appearance of symptoms.
Treatment options for late dumping syndrome include dietary

changes and medical treatment with glucosidase inhibitors such
as acarbose[13] or somatostatin analogs.[14] In cases of treatment
failure, partial or even total pancreatectomy is described as the
surgical ultima ratio.[15] To address this treatment failure and the
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side effects of the drugs used currently, Abrahamsson et al
described a novel treatment option for postprandial hypoglyce-
mia following gastric bypass surgery with GLP-1 analogs and
reported a protective effect of GLP-1 analogs on pronounced
symptoms of postprandial hypoglycemic episodes in 5 patients.
Prospective randomized trials to define further the role of GLP-1
analogs in treating postprandial hypoglycemia are lacking but are
urgently needed.
In this clinical case, we describe the successful use of a GLP-1

analog in treating refractory late dumping syndrome after
fundoplication and a possible pathophysiological explanation for
the resolution of symptoms.
Figure 1. The dynamics of insulin release during OGTT without liraglutide
treatment. Note the lack of synchronization of the peak of insulin release to that
of serum glucose level.
2. Case presentation and management

A 52-year-old woman who was moderately overweight (BMI 29
kg/m2) and had severe reflux disease underwent a laparoscopic
Toupet fundoplication. Twelve months after surgery, she
developed episodes of severe symptomatic late dumping
syndrome with the full spectrum of hypoglycemic symptoms.
About 150minutes after a meal, she felt palpitations, nausea,
sweating, andweakness, which led to collapse. She had no history
of diabetes or hypoglycemic symptoms before the operation.
Clinical evaluation included blood tests, functional X-ray

examination, upper endoscopy, and magnetic resonance imaging
of the upper abdomen. Diagnosis of symptomatic hyper-
insulinemic hypoglycemia was made using the Sigstad score
questionnaire,[17] an oral glucose tolerance test (OGTT) (Accu-
Chek Dextro OGT Roche, Switzerland), and a continuous
glucosemeasurement (CGM) (DexcomG4Nintamed, SanDiego,
California). During the OGTT, the serum insulin level in mU/mL,
was quantified at the same time as each glucose measurement.
Treatment of late dumping syndrome included dietary changes

and administration of acarbose. Dietary changes escalated the meal
frequency to 5 to 6 per day, and the meal composition was shifted
toward more protein and fiber, and less carbohydrates. Pharma-
ceutical treatment included administration of acarbose. Acarbose is
anoral antidiabetic agent that inhibits the enzymealpha-glucosidase
and reduces the rate of digestion of carbohydrates. Fifty milligrams
of acarbose were given before each meal, 3 times a day.
Due to treatment failure the decision to give liraglutide

(Victoza, Novo Nordisk Pharma, Clayton, Carolina del Nord) as
an off-label drug[16] was established and discussed with the
patient, who agreed and signed an informed consent form for the
off-label use of liraglutide and data sharing. Liraglutide is a GLP-
1 analog that was approved by the European Commission in
2009 for the treatment of type 2 diabetes mellitus in adults and
was approved by the US Food and Drug Administration in 2014
as a treatment option for chronic weight management when used
with a reduced-calorie diet and physical activity. Liraglutide
is known to increase pancreatic insulin production. The drug
decelerates stomach emptying, which initiates the central
inhibition of hunger feelings.[18] Liraglutide dosage was applied
as recommended in the drug information from Liraglutide
(Victoza, Novo Nordisk Pharma, USA) in the treatment of type 2
diabetes mellitus: Liraglutide was applied initially as a daily
subcutaneous injection at a low dose of 0.6mg per day, which
was increased to 1.2mg per day after 3 weeks. OGTT and CGM
were performed without treatment, with a treatment of 0.6mg
liraglutide per day (at week 2) and with a treatment of 1.2mg
liraglutide per day (at week 4).
All clinical examinations showed normal postoperative

findings 1 year after the fundoplication. There was no evidence
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of a neuroendocrine tumor. Sigstad score was positive for
dumping syndrome with a score of 15. Dietary changes provided
no improvement of the postprandial hypoglycemic episodes and
intensification of treatment by administration of acarbose
produced an insufficient therapeutic effect.
The CGM showed that 59% of all glucose values were in the

hypoglycemic range. The Homeostatic Model Assessment of
Insulin Resistance (HOMA-Index) was 6.6. The HbA1c level was
4.5% (25.7mmol/mol).
The first baseline OGTT showed a fasting glucose level of 93

mg/dL and a fasting insulin level of 29mU/mL. After oral
carbohydrate stress during the OGTT, the glucose level increased
to a maximum of 206mg/dL at 30minutes, after which the
glucose level declined slowly to 180mg/dL at 60minutes and
146mg/dL at 90minutes. The insulin peak of 717mU/mL was
observed at 90minutes. At that time, the blood glucose level had
already started decreasing and was 146mg/dL. This conjunction
of an exaggerated, hyperinsulinemic insulin peak of 717mU/mL
with decreasing serum glucose level caused a rebound of
considerable symptomatic hypoglycemia with a glucose level
of 35mg/dL at 150minutes (Fig. 1).
After 2 weeks of treatment with 0.6mg liraglutide per day,

another OGTT and CGMwere performed. The patient showed a
marginal improvement in the subjective hypoglycemic symptoms.
The OGTT showed a different dynamic to the previous
investigation, and the insulin levels were markedly lower than
without treatment. The fasting glucose level was 88mg/dL, which
is in the normal range. The fasting insulin level of 19.3mU/mL
was two-thirds of the value without treatment. The peak insulin
level was 311mU/mL and appeared 30minutes earlier, at 60
minutes. The peak glucose level occurred 30minutes after the
OGTT and was 155mg/dL, which was 25% lower than without
liraglutide treatment. There was only a 30minutes time difference
between the 2 peaks. A hypoglycemic glucose level was still
observed, but this time it occurred after 180minutes, which was
30minutes later than without treatment. At 120minutes, the
glucose level was 76mg/dL and the insulin level was 109mU/mL.
This resulted in hypoglycemia and a glucose concentration of 48
mg/dL 60minutes later at 180minutes. The patient still had
symptoms, but they were considerably milder.
This was considered to be an insufficient treatment response,

and the liraglutide dosage was boosted to 1.2mg/day. The OGTT
and CGM were repeated after 2 weeks of treatment. A further
decrease in fasting insulin levels was observed to 10.7mU/mL,
which was one-third of the baseline fasting insulin value of



Figure 2. Relationship between the dynamics of insulin release during the
OGTT with 1.2mg liraglutide treatment. Note the optimal synchronization of the
peaking of both serum glucose and insulin levels. The rapid decline in insulin
output led to a rapid stabilization of serum glucose level and resolution of late
dumping symptoms.

Chiappetta and Stier Medicine (2017) 96:12 www.md-journal.com
29mU/mL. The fasting glucose level was considered normogly-
cemic at 83mg/dL. The corresponding OGTT showed a peak in
the insulin level of 413mU/mL at 60minutes.
The changes in the insulin and glucose courses were

remarkable (Fig. 2). The corresponding CGM showed that the
glucose level remained above 66mg/dL and that 84% of all
evaluated glucose values reached the target normoglycemia level.
With continuing liraglutide treatment, the patient remains free of
symptoms.
All procedures performed in this study involving human

participants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki Declaration and its later amendments or
comparable ethical standards. Informed consent was obtained
from the patient included in the study.
3. Discussion

Late dumping syndrome is a well-known side effect after gastric
surgery, and treatment of this phenomenon is challenging. In our
clinical case, late dumping syndrome developed after a Toupet
fundoplication, a nonresecting gastric surgery procedure. Hyper-
insulinemic hypoglycemia is an often-described postsurgical
complication after fundoplication in children,[4] but only a few
cases have been described in adults.[5–9]

In up to 40% of patients with GERD, delayed gastric emptying
has been described preoperatively and is an independent risk
factor for poor outcome after fundoplication in terms of both
reflux and symptom control.[19] Fundoplication significantly
accelerates gastric emptying.[20] Accelerated gastric emptying
may give rise to a larger and earlier increase in plasma glucose,
GLP-1, and GIP concentrations, and thus to reactive hypoglyce-
mia.[10] Similar effects have been described after obesity
surgery[21,22]; for example, there is a prevalence of up to 50%
of postprandial hyperinsulinemic hypoglycemia after Roux-en-Y
gastric bypass.[23] The key component is the rapid transit and
appearance of nutrients in the small intestine, which causes
marked increases in glucose and insulin levels and the GLP-1
peak.[12] Indeed the overshooting and delayed insulin output does
not match the time course of the change in serum glucose level.
Thus, the insulin level is decoupled and dyssynchronous from the
glucose level.
3

In our patient, late dumping syndrome triggered by hyper-
insulinemia was associated with overshooting of insulin output,
which was delayed and did not match the time course of the
change in serum glucose level. Thus, the insulin level was
decoupled and dyssynchronous from the glucose level without
treatment. After treatment with liraglutide, the patient’s fasting
insulin level decreased markedly.
We suggest that this glucose–insulin mismatch triggered by

accelerated gastric emptying and larger and earlier increases in
plasma glucose, GLP-1, and GIP concentrations is the cause
of reactive hypoglycemia.[10] Abrahamsson et al[16] proposed a
glucose-stabilizing mechanism to explain the positive effect of
GLP-1 analogs. The outcome of the case study presented here is
consistent with this proposal and suggests that the GLP-1 analog
liraglutide used to treat this patient may have provided a stable
concentration of GLP-1 and thus resolution of the mismatch.
Abrahamsson et al also proposed that endogenous GLP-1 has a
short window of activity, whereas exogenous GLP-1 analogs
promote persistent GLP-1 receptor activation. This could explain
the lower total insulin level after treatment with liraglutide and
the resolution of symptoms.
Laferrère et al[21] studied the incretin effect after Roux-en-Y

gastric bypass and reported decreases in fasting glucose levels
from 7.95±1.74 before gastric bypass to 6.42±0.80mmol/L
after gastric bypass (P=0.957), in peak glucose levels from 14.24
±3.23 before gastric bypass to 12.02±1.39mmol/L after gastric
bypass (P=0.514), and fasting insulin levels from 172±69
before gastric bypass to 127±51pmol/L after gastric bypass (P=
0.195), but an increase in peak insulin levels from 492±288
before gastric bypass to 769±335pmol/L after gastric bypass
(P=0.286).
The higher and mismatched peak insulin level may be one

reason for postprandial hyperinsulinemic hypoglycemia. Treat-
ment with liraglutide reduced the peak insulin level, which may
explain the improvement in the symptoms of dumping syndrome
experienced by our patient.
Finally, in our case report liraglutide had a dose-dependent

effect on the insulin course. After liraglutide treatment, the insulin
peak during the OGTT was lower, occurred sooner, and was
matched more closely to the change in glucose level. This change
in insulin release was probably directly related to the resolution of
the patient’s symptoms. Thus, exogenous GLP-1 analogs seem to
synchronize the pancreatic insulin output and blood glucose
level, and may even decrease insulin output.
In this patient, liraglutide was effective in treating hyper-

insulinemic hypoglycemia associated with late dumping syn-
drome. The OGTT and CGM showed considerable effects of
the drug on serum insulin level and on the glucose–insulin
mismatches, whichwere probably triggered by accelerated gastric
emptying and a larger and earlier increase in plasma glucose,
GLP-1, and GIP concentrations. Daily use of the GLP-1
analog liraglutide caused this mismatch to disappear, and the
matching effect occurred through the rapid decrease in the insulin
level.
4. Conclusion

The analysis of our case study suggests a novel treatment
approach to treat patients with late dumping syndrome that fail
standard medical treatment. Additional studies are warranted to
address the overall effect size and safety of GLP-1 analogs in
treatment of late dumping syndrome.
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