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Lipodystrophic Syndromes:

when the lack of adipose tissue
affects diabetes control

ipodystrophies comprise a group of rare and heteroge-
neous diseases characterized by the loss of adipose tissue.
They may be generalized, when fat loss affects the entire
body, or partial, when fat loss involves only certain body
regions, with possible accumulation in others. Other dis-
tinct forms of lipodystrophy, perhaps the most widely recognized,
include localized lipodystrophies, which are characterized by adi-
pose tissue loss in a very small area of the body and are common-
ly associated with the use of medications such as insulin; howe-

ver, these will not be addressed in this article. Lipodystrophies
may also be of genetic or acquired origin (1). In Spain, the Thyroid
and Metabolic Diseases Unit (UETeM), affiliated with Universidad
de Compostela (A Coruha, Spain), serves as the national reference
center for the diagnosis and treatment of patients with these con-
ditions. Our research group has estimated a prevalence in Spain of
2.78 cases of lipodystrophy per million inhabitants (0.51 cases per
million for generalized lipodystrophies and 2.28 cases per million
for partial forms) (2).
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Although the full classification is conside-
rably more complex, four main subtypes of
lipodystrophy can be distinguished: conge-
nital generalized lipodystrophy or Berar-
dinelli-Seip syndrome (A), familial partial
lipodystrophy (B), acquired generalized li-
podystrophy or Lawrence syndrome (C), and
acquired partial lipodystrophy or Barraquer—
Simons syndrome (D). In the figure, blue indi-
cates body regions where adipose tissue loss
occurs, whereas red indicates regions of fat
accumulation.

To understand the pathophysiology of lipod-
ystrophies, it is helpful to consider the best-
known adipose tissue disorder: obesity. In
obesity, excess nutrients are initially stored
in adipose tissue. However, when the capaci-
ty of adipocytes (specialized fat-storing cells)
to continue accumulating fat becomes satu-
rated, nutrients begin to deposit in organs
where they should not accumulate (ectopic
fat deposition), such as the liver or muscle.
In lipodystrophies, a similar situation of ecto-
pic fat accumulation occurs; however, in this
case it is due to the absence or dysfunction
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Lipodystrophies of genetic origin

FIGURE. Main types of lipodystrophy. Author’s own elaboration.

Familial partial
lipodystrophy

of adipocytes. That is, because there is insu-
fficient functional adipose tissue, the body
lacks an appropriate site for nutrient stora-
ge, resulting in their deposition in other or-
gans. In acquired generalized lipodystrophy,
an autoimmune component is also believed
to exist, whereby the immune system chroni-
cally attacks and destroys adipose tissue. The
adaptations resulting from adipose tissue
loss, the inability to store excess nutrients,
their ectopic deposition, and abnormal adi-
pocytokine production (molecules produced
by fat tissue that help regulate metabolism)
impair insulin signaling, leading to insulin re-
sistance and various metabolic signs, most
notably diabetes. These alterations are often
accompanied by other complications, such
as hypertriglyceridemia, fatty liver disease,
and reproductive abnormalities. Collectively,
these factors may lead to damage of vital or-
gans, cardiovascular disease, and increased
mortality in these patients (3).

Considering these distinctive mechanisms,
diabetes associated with lipodystrophy is

included in the most recent American Dia- »
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IN THE ABSENCE

OF SUFFICIENT
FUNCTIONAL
ADIPOSE TISSUE, THE
BODY LACKS

AN ADEQUATE SITE
FOR NUTRIENT
STORAGE, RESULTING
IN THEIR DEPQSITION
IN OTHER ORGANS

Acquired partial
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T0 DATE, THERE IS NO CURE FOR LIPODYSTROPHIES. HOWEVER,
MORBIDITY AND MORTALITY ASSOCIATED WITH THESE CONDITIONS IMPROVE
WITH EARLY INTERVENTION; THEREFORE, TREATMENT SHOULD BE PRIMARILY DIRECTED
AT CONTROLLING ASSOCIATED METABOLIC COMORBIDITIES, SUCH AS DIABETES

» betes Association (ADA) classifications as
another specific type of diabetes attribu-
table to underlying syndromes or disea-
ses (in this case, lipodystrophy). For the
reasons outlined above, type 1 diabetes
mellitus has also been described in some
patients, particularly those with acqui-
red generalized lipodystrophy, in whom
autoimmune destruction of pancreatic
beta cells leads to insulin deficiency. This
may result in a mixed phenotype, with
features of type 1 diabetes mellitus and
severe insulin resistance, often transla-
ting into very high insulin requirements
(4). Overall, according to a recent study
conducted by our group, the prevalen-
ce of diabetes among patients with any
lipodystrophy subtype is 43.5%, with a
mean time to diagnosis of approximately
30 years (12 years in patients with gene-
ralized lipodystrophy and 35 years in tho-
se with partial lipodystrophy) (2).

In 2016, the Multisociety Clinical Practi-
ce Guidelines for the diagnosis and ma-
nagement of lipodystrophic syndromes
summarized the criteria and screening
frequency for the main associated co-
morbidities. Accordingly, all patients
with lipodystrophy should undergo a
comprehensive metabolic evaluation to
detect diabetes, hypertriglyceridemia,
and nonalcoholic fatty liver disease, as
well as cardiovascular and reproductive
dysfunction. Diabetes screening should
be performed annually following ADA re-
commendations (fasting plasma glucose,
oral glucose tolerance test, or glycated
hemoglobin). Autoantibody testing may
help clarify the diagnosis of type 1 diabe-
tes mellitus, particularly in patients with
acquired generalized lipodystrophy (5).

Currently, there is no cure for lipodys-
trophies. Nevertheless, morbidity and
mortality associated with these diseases
improve with early intervention; the-
refore, treatment should be primarily
focused on controlling associated meta-
bolic comorbidities, such as diabetes. In
this context, diet and physical exercise
are integral components of the treat-
ment plan. Given the physical appearan-
ce of individuals with lipodystrophy (es-
pecially in generalized forms), they may
be mistakenly diagnosed with malnutri-
tion. Despite low body weight in many
cases, increasing food intake or admi-
nistering nutritional supplements is not
appropriate, as fat loss is generally not
reversible and may instead worsen dia-
betes (3, 5).

Regarding glucose-lowering drugs, as
in the general diabetic population, me-
tFormin is usually the first-line therapy,
as it improves insulin sensitivity and is
considered safe. In some cases of par-
tial lipodystrophy, other medications
such as thiazolidinediones may be used
to enhance the function of residual
subcutaneous fat; however, their use
requires caution because of potential
adverse effects, particularly in patients
with certain cardiac conditions (eg, car-
diomyopathy). More recent agents, such
as glucagon-like peptide-1 receptor ago-
nists (GLP-1 RAs) and sodium-glucose
cotransporter 2 inhibitors (SGLT2i), may
improve insulin resistance, reduce ecto-
pic fat accumulation (eg, in the liver),
and consequently improve fatty liver di-
sease. However, experience with these
agents in lipodystrophy remains limited,
and in patients at high risk of pancreati-

tis or with very high triglyceride levels,
GLP-1 RAs should be used with extreme
caution. Experience with tirzepatide
in patients with lipodystrophy is even
more limited, although recent reports
suggest it may improve insulin sensitivi-
ty, lower triglyceride levels, and reduce
ectopic fat accumulation. Insulin thera-
py is frequently required, especially in
severe cases of generalized lipodystro-
phy or when adequate glycemic control
cannot be achieved with the aforemen-
tioned agents. In addition, when fat loss
is generalized, intramuscular insulin ad-
ministration may be necessary, as the
absence of subcutaneous fat can impair
normal insulin absorption (3, 5).

In cases in which metabolic signs (diabe-
tes, hypertriglyceridemia) are not ade-
quately controlled despite conventional
treatment, therapy with recombinant
human leptin (metreleptin) is indicated,
particularly in generalized lipodystro-
phies, but also in selected cases of par-
tial forms. Metreleptin helps regulate
appetite, improve insulin sensitivity and
glycemic control, reduce triglyceride le-
vels, and normalize certain hepatic para-
meters, often allowing a reduction in the
need for high doses of insulin or other
medications. Nevertheless, its extremely
high cost and restricted availability re-
main major barriers to widespread use
(3,5, 6).

Despite advances in the understanding
and treatment of lipodystrophies, sig-
nificant gaps persist in the scientific
evidence regarding optimal diabetes
management in these patients. Most
current recommendations are based on
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» observational studies, case series, and extrapolation from the  settings. Increasing awareness of these diseases among health
general population, given the limited availability of clinical trials ~ care professionals and the general population, as well as the
specifically designed for this population. Moreover, access to  development of personalized therapeutic strategies, should be
specific therapies such as metreleptin remains limited in many  considered a priority. D

CONCLUSIONS

1. Lipodystrophies are a group of rare and heterogeneous diseases characterized by the loss of adipose tissue.

2. Loss of adipose tissue and its ectopic accumulation in organs where it should not be present lead to various meta-
bolic manifestations, including diabetes.

3. According to the most recent ADA considerations, this form of diabetes is classified as “other specific types of dia-
betes attributable to underlying syndromes or diseases.” Type 1 diabetes mellitus has also been described in some
patients, particularly those with acquired generalized lipodystrophy.

4. All patients with lipodystrophy should undergo annual diabetes screening in accordance with ADA recommenda-
tions.

b. Diabetes management is based on appropriate diet and physical activity, together with pharmacologic therapy such
as metformin (first-line), thiazolidinediones in selected cases of partial lipodystrophy, and consideration of SGLT2
inhibitors, GLP-1 receptor agonists, and tirzepatide (limited evidence). Insulin therapy is often required, and in cases
of poor control despite prior management, metreleptin may be necessary.
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