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Abstract
Case Report A patient with Prader-Willi syndrome (PWS), extreme obesity and hyperglycemia had her body weight increased
considerably for 6 months, even with exercise and diet programs. Treatment with metformin and empagliflozin (12.5 mg/day)
induced a weight loss of 14 kg (−10.3%) for 6 months and the reduction of glycated hemoglobin A1c.
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Introduction

Characteristics of Prader-Willi syndrome (PWS) include hy-
perphagia, deficiency of anabolic hormones, small hands and
feet, short stature, diminished lean mass and bone mineral
density, hypogonadism and mild intellectual disabilities [1,
2]. Empagliflozin, a sodium-glucose cotransporter 2 (SGLT-
2) inhibitor, may benefit glycemic control and weight loss [3].
Moreover, regular exercise has been linked to increased max-
imum oxygen uptake andmuscle strength in PWS patients [4].

Special attention needs to be paid regarding lymphedema,
which may be masked by the prevailing increase of body fat
linked to obesity in PWS patients. Lymphedema is character-
ized by excessive accumulation of interstitial protein-rich fluid
due to an impaired transport or drainage of lymph [1]. Also,
the abnormal swelling of tissues is connected with chronic
inflammation, infections, and even angiosarcoma in some
cases [5]. In this case study, we report a patient with PWS,

systemic lymphedema and extreme obesity whose weight and
glycemic control were significantly improved following em-
pagliflozin therapy.

Case report

At the age of 23 years and 9 months, a patient was referred by
the physician nutrition specialist to a physical exercise–based
outpatient service due to progressive weight gain, even in the
presence of a controlled diet. Her gradually increasing and
persistent feeling of heaviness and swelling in both legs had
started approximately 2 years earlier (Fig. 1).

The Brazilian patient was delivered by cesarean section
associated with acute fetal distress at 32nd week, with a birth
weight of 2,140 g. Shortly after birth, hypotonia was ob-
served. She had a global development delay and walked inde-
pendently at 4 years of age, when PWS was confirmed
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through the fluorescence in situ hybridization technique. Her
further medical history revealed short stature, small hands and
feet, mild intellectual disability, severe kyphoscoliosis, skin
picking and menarche at age 22. There was no previous his-
tory of filariasis, cancer, trauma, leg surgery, underlying sys-
temic diseases or erysipelas. Family history includes cancer
and cardiovascular problems, but not skin disease or lymph-
edema.Manual lymphatic drainage and the use of elastic com-
pression stockings were initiated when patient was 21 years
old and did not improve lower limb edema. Last year, due to
severe worsening of the edema, the stockings did not fit any-
more. Regarding physical activities history, she used to swim
during childhood, and during the following years up to 5 years
ago she worked out at the gym. In an attempt to reduce edema,
the patient reported sleeping with feet up.

The patient presented an extreme obesity status (BMI: 62
kg/m2) with lymphedema (nonpitting) mainly of the lower
limbs (extensive soft tissue induration), but also of belly and
arms. The patient was taking the following drugs: metformin
1,000 mg/day, levothyroxine sodium 50 mcg/day, cholecal-
ciferol 14,000 IU/week, paroxetine 20 mg/day.

An individual and supervised exercise program was per-
formed, twice a week. The program consisted of free-weight
and exercises with elastic bands, up and down stairs, and
exercises with balls of different sizes. Each exercise session
lasted 45–50 min, and heart rate and oxygen saturation were

measured before and after each exercise session. No adverse
events were reported; the patient presented high adherence
and was excited with the exercises program. Twomonths after
starting exercises, liraglutide (1.2 mg/day), a glucagon-like
peptide-1 analog (GLP-1), was prescribed. This drug caused
a transient and relatively small weight reduction (Fig. 2), but
was discontinued after 2 months due to the relatively high cost
and little efficacy on glucose levels and weight loss in this
patient.

Exercise program was interrupted with 6 months of dura-
tion due to elective hospitalization for a hospital-based super-
vised intervention to reduce weight gain, control glycemic
levels and evaluate for obstructive sleep apnea syndrome
(OSAS). So, at the age of 24 years and 3 months, she was
hospitalized. Upon admission, empagliflozin (12.5 mg/day)
was initiated. She received a restricted diet of 1,000 kcal/day
+ 140 g protein and lost a total of 2.8 kg during 5 days of
hospitalization. She was discharged due to the outbreak of
coronavirus disease 2019. At hospital discharge, a hypocaloric
and hyperproteic diet (1,300 kcal + 113 g protein/day) was
prescribed.

When administered only with metformin (1,000 mg/
day) for glycemic control, empagliflozin (12.5 mg/day)
induced a weight loss of 14 kg (−10.3%) for 6 months
(Fig. 2). Moreover, glycated hemoglobin A1c (HbA1c)
levels changed from 7.9 to 6.5% some months after

Fig. 1 Front view of the legs in a
patient with Prader-Willi
syndrome and lymphedema
seated in a chair
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utilizing empagliflozin. Polysomnography (PSG) was per-
formed and confirmed severe OSAS. A second PSG for
continuous positive airway pressure titration was perform-
ed and CPAP therapy was prescribed, although she is not
yet using the device.

Discussion

The progression of obesity is associated with impaired cuta-
neous lymphatic collecting vessel pumping rate, lymphatic
leakiness and macromolecule clearance. The prevalence of
lymphedema ranges from 49 to 63% in PWS [6, 7].
Recently, liraglutide treatment (0.9 mg/day) did not reduce
body weight [3],3 while this GLP-1 analog (0.6→1.2 mg/
day) stimulated weight reduction in another PWS patient [8].
In our study, liraglutide (1.2 mg/day) provided a transient
weight reduction. However, when added to metformin treat-
ment (up to 1,750 mg/day), empagliflozin (10 mg/day) caused
a weight loss of approximately 5.5 kg (−7.4%) for 5 months
(average monthly loss of 1.1 kg) in a recent study [3]. In our
case report, when administered only with metformin (1,000
mg/day), empagliflozin (12.5 mg/day) induced a weight loss
of 14 kg (−10.3%) for 6 months (average monthly loss of 2.3
kg). Noteworthy, the absolute body weight of our patient be-
fore empagliflozin therapy was 136 kg, much greater than
those observed in similar case reports with PWS patients [3,
9]. In this regard, empagliflozin presents protector role against
cardiovascular and renal events [10].

SGLT-2 inhibitors reduce glycemia and body weight
by inhibiting glucose absorption and transportation in
the kidney [3]. We believe that the diuretic effects of this
drug could, at least in part, have helped in weight reduc-
tion by lymphedema improvement. Although liraglutide
induced a transient weight reduction, we concluded that

the later observed weight loss was specifically due to
empagliflozin administration. Taken together, these find-
ings indicate empagliflozin drug as a suitable approach is
an add-on drug to metformin for treating diabetic patients
with PWS, although the results of our single case report
should be extrapolated with caution.
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