The Review o,

DIABETIC
STUDIES

CASE REPORT

A Case of Acquired Generalized Lipodystrophy with Cerebellar
Degeneration and Type 2 Diabetes Mellitus

Pei-Jiuan Chao', Jack C.-R. Tsai”, Dao-Ming Chang', Shyi-Jang Shin’, Yau-Jiunn Lee’

U Department of Internal Medicine and > Department of Clinical Research, Pingtung Christian Hospital, Pingtung, 90000 Taiwan.
3 Gradunate Institute of Medicine, Kaohsiung Medical University, Kaobsiung, 80307 Taiwan.
Address correspondence to: Yan-Jinnn 1ee, e-mail: 13275@ms25. hinet.net

B Abstract

Acquired generalized lipodystrophy (AGL) is a rare disorder
of adipose tissue characterized by loss of fat from large re-
gions of the body, occurring after birth. Its etiology remains
unknown. Most AGL patents have had fasting and/or
postprandial hyperinsulinemia, diabetes mellitus, hyper-
triglyceridemia, and fatty liver. We describe the case of a 30-
year-old woman with a progressively unsteady gait and a
generalized loss of body fat beginning at the age of 7. Cere-
bellar degeneration was revealed by imaging study, and the
patient was eventually bedridden at the age of 15, due to
progressive ataxia. She developed diabetes at the age of 25

without the presence of any evidence of ketoacidosis. The
glutamic acid decarboxylase antibody was negative, C-
peptide level 3.6 ng/ml, HbAlc 13%, triglyceride 412
mg/dl, total cholesterol 196 mg/dl, high-density lipoprotein-
cholesterol 28 mg/dl, adiponectin 0.76 pg/ml, and resistin
was 22.8 ng/ml at the initial state of diabetes. AGL accom-
panied by type 2 diabetes and cerebellar degeneration was
diagnosed on the basis of the clinical features and metabolic
derangements.
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Introduction

g t is well known that increasing adiposity is associ-
ated with insulin resistance and an increasing risk
of type 2 diabetes mellitus (T2DM) [1]. There is evi-
dence to support the role of deranged adipocyte me-
tabolism and altered fat topography in the pathogene-
sis of glucose intolerance [2-4]. Failure to develop ade-
quate adipose tissue mass, known as lipodystrophy,
could also result in severe insulin resistance and diabe-
tes. The insulin resistance in patients with lipodystro-
phy was thought to be the result of ectopic storage of
lipid into the liver, skeletal muscle, and pancreatic §3-
cells [2]. Lipodystrophy in humans is an acquired or
hereditary syndrome characterized by a decrease in
adipose tissue mass [5]. The insufficient adipose tissue
leads to excess energy storage as triglycerides in the
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liver and skeletal muscle and to insulin resistance and
diabetes [2-4]. Recent advances in the understanding of
the molecular basis of lipodystrophies have promoted
understanding of how adipose tissue disorders can
cause the metabolic syndrome and its complications [0,
7]. These hold promise for elucidating pathways and
mechanisms by which common disorders of obesity
cause metabolic complications.

The acquired form of lipodystrophy, initially re-
ported by Ziegler in 1928 [§], is usually sporadic, al-
though some familial cases have been reported [9].
Neurological problems in these patients are rare. We
report on the case of a 30-year-old woman with ac-
quired generalized lipodystrophy (AGL) who devel-
oped lipodystrophy and diabetes mellitus during child-
hood and adolescence. Furthermore, cerebellar ataxia
with cerebellar degeneration developed in conjunction
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with lipodystrophy. Clinical course, therapeutic as-
pects, pathogenetic mechanisms, and possible links be-
tween adipopathy and insulin resistance are described
and briefly reviewed.

Case report

The woman was born in 1975 and brought to our
hospital in 2000 for the first time. The major com-
plaints were polydipsia, polyuria and a weight loss of 2
kg in the past one and a half months. Disability in
walking and standing and involuntary movements of
the body were noted. A generalized loss of body fat
over 4 extremities, the back, abdomen,
face and neck, could be observed. No

high density lipoprotein 28 mg/dl. Antinulcear anti-
body was negative and C3 and C4 levels were within
the reference ranges (Table 1). Her plasma thyroid
hormones and thyroid-stimulating hormone levels
were also within normal ranges. Abdominal sonogra-
phy revealed fatty liver and atrophy of the uterus. A
brain MRI scan showed relative prominence of bilat-
eral cerebellar cortical sulci (Figure 1). Treatment with
thiazolidnediones (TZD), insulin and fibric acid deriva-
tives were given. The fasting sugar was 100 to 140
mg/dl, triglyceride 114 mg/dl, and HbAlc 8.5 to 9.1
% after treatment.

Table 1. Clinical characteristics and metabolic parameters of the case reported

subcutaneous nodular swellings (pannicu— Parameter (dimension) Value Reference range
litis) had ever been found, but pressure

sores over the scral areas had persisted Sex Female

for years. There was no acanthosis nigri- ~ Age of AGL onset (yr) 7

cans and hirsutism was absent. At the age  Age of neurological deficit onset (yr) 7

of 30, the patient’s height was 138 cm; Age of DM finding (yr) 25

she Weighed 30 kg. ) GAD antibody Negative

' Her mother stated that no abnormali- C-peptide (ag/ml) 3,60 050 — 200
ties in growth or mental development had X

been noted until the girl was 7 years old. HbAle () 13.00 430 = 630
A series of examinations was performed, Fasting glucose (mg/dl) 207.00 70.00 — 110.00
Wlth an MRI scan inter a]_ia disclosing Total cholesterol (rng/dl) 173.00 130.00 — 230.00
cerebellar  degeneration of unknown  Triglyceride (mg/dl) 412.00 35.00 — 160.00
cause. No specific treatment had been  High density lipoprotein (mg/dl) 28.50 29.00 — 3500
given. Gait ataxia and involuntary move- 1 o qengiry lipoprotein (mg/d) 126.40 < 130,00
ments of the body had deterl.orated with Adiponectin (ug/ml) 076 170 £ 060
time. At the age of 15, the patient eventu- o

ally went through a bedridden period. Resistin (ng/m}) 2280 6330 % 770
Meanwhile, delayed and slow growth with €3 (mg/d) 151.00 79.00 — 152.00
insidious, progressive, extensive loss of C4 (mg/dl) 26.50 16.00 — 38.00
subcutaneous fat over extremities, face,  Antinuclear antibody Negative

trunk and neck but without mental retar-  pyapiculitis Negative

dation were observed. The menarche was 0 . nigricans Negative

at the age of 15 and menstruation was ir-
regular. Her family history proved nega-
tive for neurologic or hereditary disease,
but one aunt had T2DM.

T2DM was diagnosed on the basis of elevated fast-
ing plasma glucose, negative glutamic acid decarboxy-
lase antibody, and no evidence of ketoacidosis. Her
fasting C-peptide level was 3.6 ng/ml (0.5-2.0 ng/ml),
HbAlc 13%, adiponectin 0.76 pg/ml (11.7 + 0.6
pg/ml), and resistin 22.8 ng/ml (63.3 £ 7.7 ng/ml) at
the initial state of diabetes. Blood biochemistry tests
showed a triglyceride of 412 mg/dl, total cholesterol
196mg/dl, low-density lipoprotein 126 mg/dl, and
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Legend: AGL: acquired generalized lipodystrophy, GAD: glutamic acid decarboxylase,
HbAlc: glycated hemoglobin Alc, C3: serum level of CH50, complement 3, C4: serum level
of CH50, complement 4.

Discussion

The diagnostic criteria for AGL was proposed by
Lawrence in 1946 [10] as 1. a generalized absence of
fat, 2. insulin-resistant diabetes mellitus, 3. an absence
of ketosis, 4. an elevated basal metabolic rate, and 5.
severe hyperlipidemia with consequent hepatomegaly.
Recently, Garg and Misra [9] subclassified AGL into
three varieties: the panniculitis variety (type 1), the
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Figure 1. MRI images of the brain. The axial and coronal section (T1WI)
showed relative prominence of bilateral cerebellar cortical sulci.

autoimmune diseases variety (type 2), and the idio-
pathic variety (type 3), which affect nearly 25%, 25%,
and 50% of patients, respectively. The fat loss of AGL
typically occurs during childhood and adolescence, af-
fecting large areas of the body. Approximately one
third of the patients have acanthosis nigricans, and hir-
sutism may be observed in women. Menstrual irregu-
larity and polycystic ovarian syndrome may occur.
Most AGL patients had fasting and/or postprandial
hyperinsulinemia, diabetes mellitus, hypertriglyceride-
mia, and low serum levels of HDL-cholesterol, leptin,
and adiponectin [9]. The patient in our case study
shows a generalized lack of body fat with non-ketotic
diabetes mellitus, hypertriglyceridemia, fatty liver,
compatible with the clinical diagnosis of AGL. How-
ever, the present case may be an exceptional type of
AGL, due to the accompanied neurological deficit as
cerebellar degeneration. To date, AGL is a rare syn-
drome with less than 100 cases reported [9-18].

One case of familial lipodystrophy associated with
neurodegeneration presented with spastic-ataxic gait
and lower extremity paresthesiae at the age of 18 was
observed before [19]. In general, no neurological ab-
normalities were found in previous cases of AGL.
Chronic cetebellar degeneration may be related to al-
coholism, drug abuse, hypothyroidism, paraneoplastic
syndrome, heredity, Creutzfeldt-Jakob disease, poste-
rior fossa tumors or malformations, celiac disease, or
multiple sclerosis [20, 21]. Nonhereditary idiopathic
cerebellar ataxia, or multiple system atrophy (MSA), is
a sporadic adult-onset disease characterized by neu-
rodegeneration in the basal ganglia, brain stem, cere-
bellum, and intermediolateral cell columns of the spi-
nal cord. However, no apparent cause of cerebellar de-
generation was found in the case reported here, and
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there were insufficient features
compatible with the criteria for
MSA [22].

The pathogenesis of AGL is not
clear. Some AGL patients with or
without panniculitis have clinical or
serological evidence of autoim-
mune diseases [5]. Shill e a4/ ob-
served a high prevalence of anti-
ganglioside antibodies in patients
with cerebellar degeneration [23].
The present case of AGL with
cerebellar degeneration showed no
clinical evidence of autoimmune
diseases. If the association of auto-
immunity contributes to fat loss
and neurological dysfunction, and this could be dem-
onstrated, it may lead to an effective therapy for these
conditions.

| Genetic factors | | Autoimmunity | | Drugs | | Idiopathic factors |

| | | |
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Figure 2. Possible pathogenetic mechanisms of type 2
diabetes mellitus in lipodystrophy. (PPARYy: peroxisomal
proliferators-activated receptor y, TNFa: tumor necrosis
factor a).

Recent studies have shown recombinant leptin to
be effective in improving hyperglycemia, dyslipidemia,
and hepatic steatosis in patients with lipodystrophies
[24-20]. However, leptin therapy remains tentatively.

Rev Diabetic Stud (2004) 1:193-197



196 The Review of Diabetic Studies

Chao, Tsai, Chang, et al.

Vol. 1 (No. 4 (2004

TZD, an insulin-sensitizing agent has proved to in-
crease the plasma adiponectin level, increase adipocyte
differentiation and proliferation, and decrease insulin
resistance, implying potential use in the management
of lipodystrophy [27, 28]. Treatment with insulin-
sensitizing agents such as TZD has improved the gly-
cated hemoglobuin Alc level. Whether TZD has ad-
vantages in the treatment of patients with lipodystro-
phy needs to be clarified in a large-scale study.
Lipodystrophy in humans is a syndrome charactet-
ized by a decrease in adipose tissue mass. The insuffi-
cient adipose tissue mass leads to chronically elevated
plasma free fatty acid (FFA) and excess energy storage
as triglyceride in the liver and skeletal muscle. Long-
term elevated plasma FFA results in an impaired 3-cell
response to glucose [29], and insulin resistance in mus-
cle and liver [2-4]. The inadequate adipose tissue mass
leads to ectopic fat storage and predisposes to the de-
velopment of insulin resistance. Serum leptin and adi-
ponectin levels reflecting the amount of body fat are

extremely low in patients with AGL and may be re-
lated to severe insulin resistance and its metabolic
complications in lipodystrophies [11, 13, 30, 31]. The
plasma resistin is low in those patients, as reported by
Iglesias and his colleagues [18], indicating that plasma
resistin may not be related to the insulin resistance in
patients with lipodystrophy. Tumor necrosis factor-Q,
a proinflammatory cytokine, also secreted from adipo-
cytes, is teported to elevate plasma levels in a patient
with AGL [18] and it is assumed that this might play a
role in insulin resistance. The possible pathological
mechanisms linking lipodystrophy and insulin resis-
tance are summarized in Figure 2.

Conclusion

This report shows an uncommen case in which
AGL is accompanied by degenerative cerebellar disor-
der. The insufficient adipose tissue mass leads to ex-
cess energy storage in ectopic fat storage organs that
finally results in insulin resistance and diabetes.
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