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Ab stract. The aim of this pa per is to pres ent the main clin i cal find ings
and evo lu tion of a fa tal case of Berardinelli Syn drome (con gen i tal gen er al ized
lipodystrophy). A 15-year-old girl, fol lowed since the age of three months in
the Ge netic out pa tients’ clin ic, de vel oped in su lin re sis tance when she was
eight years old. She had hyperchloremic met a bolic ac i do sis, bi lat eral
retinopathy, proteinuria and hydronephrosis. She was hos pi tal ized sev eral
times due to uri nary in fec tions. In her last ad mis sion she had fe ver, ab dom i -
nal pain and was di ag nosed uri nary sep sis. She pre sented hemodynamic in sta -
bil ity and died, de spite all ther a peu tic mea sures adopted. Con sid er ing the rar -
ity of this syn drome it is im por tant to de scribe the clin i cal pre sen ta tion and
evo lu tion of this pa tient with Berardinelli Syn drome, which de vel oped re nal
dys func tion and had a fa tal out come.

Sín dro me de Be rar di ne lli. Re por te de un caso con evo lu ción fa tal.
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Palabras clave: Síndrome de Berardinelli, lipodistrofia congénita generalizada,
resistencia insulínica.

Re su men. El ob je ti vo de este tra ba jo fue re la tar las prin ci pa les ma ni fes -
ta cio nes ob ser va das en un caso de evo lu ción fa tal de Sín dro me de Be rar di ne lli 
(Li po dis tro fía con gé ni ta ge ne ra li za da). Una niña de 15 años, con se gui mien to 
clí ni co des de los tres me ses de edad en el Ser vi cio de Ge né ti ca, de sa rro lló re -
sis ten cia in su lí ni ca cuan do te nía ocho años de edad. Pre sen ta ba ade más aci -
do sis me ta bó li ca hi per clo ré mi ca, re ti no pa tía bi la te ral, pro tei nu ria e hi dro ne -
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fro sis. Ha bia sido hos pi ta li za da va rias ve ces de bi do a in fec cio nes uri na rias a
re pe ti ción. En su úl ti ma hos pi ta li za ción pre sen tó sep sis uri na ria. Evo lu cio nó
con ines ta bi li dad he mo di ná mi ca y fa lle ció, a pe sar de to das las me di das te ra -
péu ti cas adop ta das. Con si de ran do la poca fre cuen cia de este sín dro me se
hace im por tan te el re por te de la pre sen ta ción clí ni ca y de la evo lu ción de esta 
pa cien te con Sín dro me de Be rar di ne lli, que de sa rro lló dis fun ción re nal y tuvo
una evo lu ción fa tal.

Re ceived: 15-11-2006. Ac cepted: 26-04-2007.

INTRODUCTION

Con gen i tal generalyzed lipodystrophy
is a rare autosomic re ces sive dis or der char -
ac ter ized by the ab sence of ad i pose tis sue
and in su lin re sis tance (1-3). It was first de -
scribed in Brazil in 1954 by Berardinelli
and fur ther char ac ter ized by Seip, be ing
sub se quently named Berardinelli-Seip Syn -
drome (4, 5).

The prev a lence is less than one case
per 12 mil lion in di vid u als. There are ap -
prox i mately 250 cases reg is tered all over
the world and it is more fre quent in some
eth nic groups, mainly in Latin Amer i cans
and Ara bi ans (in di vid u als of Por tu guese and 
Nor we gian an ces try) (1-3, 6, 7).

The main man i fes ta tions of this syn -
drome are gen er al ized lipoatrophy, mus cle
hy per tro phy, acanthosis nigricans,
psychomotor and men tal re tar da tion, in su -
lin re sis tance, vari able de grees of hyper -
insulinemia, hepatomegaly, splenomegaly,
hy per tro phic cardiomyopathy, hirsutism,
acromegaly and hypertriglyceridemia (6-8).
Re nal in volve ment and an ad verse out come, 
which were seen in the case pre sented here, 
are not com mon. Con sid er ing the rar ity of
this syn drome it is im por tant to de scribe
the clin i cal pre sen ta tion and evo lu tion of a
pa tient with Berardinelli Syn drome.

CASE RE PORT

Af ter an au tho ri za tion was given by the 
par ents of the pa tient, we re port a fa tal

case of Berardinelli Syn drome. A
15-year-old girl was fol lowed in the Ge netic
out pa tients’ clinic with ini tial di ag no sis of
Leprechaunism Syn drome due to mus cle at -
ro phy since the age of three months. She
had psychomotor re tar da tion and
hepatomegaly, as so ci ated with cu ta ne ous
le sions (erythematous-descamative le sions
in her el bows and knees), with di ag no sis of
Pso ri a sis. At five years of age she pre sented
the bone age of an eight-year-old. At the
age of eight, she de vel oped in su lin re sis -
tance, hyperglycemia (fast ing plasma glu -
cose 332mg/dL), and hyper triglyceridemia
(270mg/dL), re quir ing in su lin ther apy.
Thy roid hor mones were nor mal. Anti-in su -
lin, antimicrosomal and anti-thy ro glob u lin
an ti bod ies were neg a tive. The echo -
cardiogram was nor mal. She was di ag nosed
as hav ing Berardinelli Syn drome. She had a
char ac ter is tic phe no type, with lipoatrophy
af fect ing both trunk and limbs, prognatism, 
sa lient or bital ridges, en larged hands and
feet and mus cu lar hy per tro phy (Fig. 1).

She pre sented, at the age of 11, a 24h
proteinuria of 178 mg, in the oc ca sion of
an ep i sode of uri nary in fec tion, which was
suc cess fully treated with an ti bi ot ics. The
proteinuria in creased to 582mg/24h in the
year af ter. The ultrassonography showed
hepatic steatosis, splenomegaly and signs of 
nephropathy (hidronephrosis and se vere
pyelocaliectasis). She also had ane mia (Hb
6 g/dL) and thrombocytopenia (80,000-
 90,000/mm3), but the myelogram was nor -
mal. She had in that oc ca sion, an other uri -
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nary in fec tion, which also re mit ted af ter ad -
min is tra tion of the ap pro pri ate an ti bi ot ics.
The urine cul ture did not iso late any patho -
gen. Hemoculture was also neg a tive. At the
age of 14, she had oligo menorrhea.

Two years later, she was hos pi tal ized
with pyelonephritis. The uri nal y sis showed
pro teinuria (2+), glicosuria (+),
leukocyturia (10 cells per high power field)
and hemoglobinuria (3+). She had urea
54mg/dL and creatinine 1.2mg/dL. The
com puted to mog ra phy showed en large ment 
of the left kid ney, with low ex cre tion of con -
trast. The ex cre tory urography showed ex -
clu sion of the left kid ney and a right
megaureter. A se vere di a betic proliferative
retinopathy was also di ag nosed in the oc ca -
sion.

One year later she pre sented pro -
teinuria (3+), glicosuria (1+) and hemo -
globinuria (1+). The micional uretro -
cystography showed bi lat eral vesico-ureteral 
re flux. The urodinamic study showed a
flacid neurogenic blad der (au to nomic neu -
rop a thy).

Lab o ra tory tests showed: creatinine
1.7mg/dL; urea 127mg/dL; K 6.8mEq/L;
Al bu min 2.8g/dL; AST 23UI/L, ALT
24UI/L; Hb 5.8g/dL; Ht 17.4%; white blood
cells 6850/mm3 (neu tro phils 4790/mm3,

eosinophils 342/mm3, basophils 137/mm3,
lym pho cytes 1451/mm3, monocytes
130/mm3); Plate lets 168000/ mm3.. She
was on in su lin and captopril.

Seven months later she was re-hos pi -
tal ized with fe ver, ab dom i nal pain and in -
creased ab dom i nal vol ume. She was with
tachy car dia (124bpm) and had signs of
peri to ni tis. A nephrostomy was per formed
and uri nary sep sis di ag nosed. She pre -
sented, in the post-sur gery pe riod, hemo -
dynamic in sta bil ity and died de spite all
ther a peu tic mea sures adopted.

DIS CUS SION

Berardinelli Syn drome is an
autossomic re ces sive dis ease, with mu ta tion 
in the gene which cod i fies the AGPAC II
pro tein, in the chro mo some 9 (9q34), and
in the SEIPIN gene, which cod i fies the
seipin pro tein, in the chro mo some 11q13
(1, 8). The dis ease was de scribed in all eth -
nic groups, but it is more fre quent in Por tu -
guese and Nor we gian descendents (1). The
pa tient showed here had Por tu guese an ces -
try, as have the ma jor ity of the Bra zil ian
pop u la tion. Her par ents were not con san -
guin e ous. Ge netic coun sel ing is very im por -
tant in these cases, con sid er ing the risk of
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Fig. 1. Pa tient with Berardinelli-Seip Syn drome (Con gen i tal generalyzed lipodystrophy).



re cur rence and the im por tance of pre na tal
di ag no sis.

The pa tient pre sented here was di ag -
nosed as hav ing Berardinelli Syn drome
when she was eight years old. She pre sented 
all ma jor di ag nos tic cri te ria and two mi nor
cri te ria for the syn drome. These cri te ria are 
sum ma rized in Ta ble 1. En larged ex trem i -
ties, loss of ad i pose tis sue, ac cel er ated
growth, in crease in food in take, ad vanced
bone age, achantosis nigricans, men tal re -
tar da tion, hyperinsulinemia and hyper -
trigliceridemia are char ac ter is tics of this
syn drome (2, 3, 6, 9). En larged ex trem i ties
(hands, feet) were ob served in our pa tient,
giv ing her an acromegalic ap pear ance. The
oc cur rence of achantosis nigricans can be
due to in su lin re sis tance (2, 3, 6, 9). Dif fer -
en tial di ag no sis in the in fant in clude: short
syn drome, neo na tal progeroid syn drome,
neurometabolic lysosomal stor age dis or der
(Gaucher type 2, Krabbe dis ease), Rus sell
diencephalic syn drome; in older chil dren,
Dunningan lipodistrophy, Rabson-
Mendenhall syn drome, in su lin-de pend ent
di a be tes mellitus; and in adults, Barraquer-
Simons syn drome, AIDS, par tial lipo -
distrophy and Law rence syn drome (9).

The morphologic and func tional study
of the mus cles in these pa tients sug gests
that the in crease in mus cle mass re sults
from hy per pla sia, and not from hy per tro phy 
(2). Hepatomegaly can be ob served since
child hood and is caused by steatosis.
Hepatic func tion is usu ally nor mal. Some
pa tients de velop cir rho sis in adult life (6).
Dyslipidemia is also com mon, and is char ac -
ter ized by in crease in tryglicerides and de -
crease in HDL (2, 8). Our pa tient had
hepatomegaly and hypertriglyceridemia di -
ag nosed in child hood.

The car bo hy drate me tab o lism is char -
ac ter ized by peripheric in su lin re sis tance,
as so ci ated with hyperinsulinemia, which re -
sults in sec ond ary di a be tes mellitus. The
course of di a be tes among women with

Berardinelli Syn drome may be dra matic
when com bined with early com pli ca tions
(retinopathy, nephropathy and car dio vas cu -
lar events). These pa tients pres ents re sis -
tance to in su lin and to oral antihyper -
glycemic drugs (2, 10).

Hy per tro phic cardiomyopathy can be
an ex pres sion of in su lin ac tion in car diac
re cep tors of IGF-1. The oc cur rence of myo -
car dial hy per tro phy is fre quent in chil dren
from di a betic women and in pa tients with
Beckwith-Wiedemann Syn drome (11). In
the pres ent case, it was not iden ti fied any
ab nor mal ity with an echocardiogram.

Some kinds of nephropathies can be
seen in Berardinelli Syn drome and are
mainly due to com pli ca tions of an a bo lic
pro cesses, di a be tes or hyperlipidemia. Our
pa tient pre sented proteinuria and had sings 
of chronic kid ney dis ease, de vel op ing uri -
nary sep sis. She ini tially pre sented
microalbuminuria (proteinuria < 300 mg/
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TABLE I
DIAGNOSTIC CRITERIA FOR BERARDINELLI

SYNDROME

Major

Lipoatrophy affecting both trunk and limbs,
giving an athletic appearance

Acromegaloid features (prognatism, salient
orbital ridges, enlarged hands and feet and
others)

Hepatomegaly

Elevated serum concentration of triglycerides

Insulin Resistance

Minor

Hypertrophic cardiomyopathy

Psychomotor or mental retardation

Hirsutism

Precocious puberty

Bone cysts

Adap ted from Van Mal der gem (9).



24 h) and later de vel oped proteinuria. She
did not have hy per ten sion. In a re cent study
by Javor et al (12), which in cluded 25 pa -
tients with gen er al ized lipodystrophy, aged 8 
to 67 years, it was ob served el e vated urine
al bu min ex cre tion in 22 cases (88%), macro -
albuminuria (> 300 mg/24 h) in 15 (60%),
and nephrotic range proteinuria (> 3500
mg/24 h) in 5 (20%). Twenty-three (92%)
had el e vated creatinine clear ance (> 125
mL/min/1.73 m2). Re nal bi opsy find ings
were re mark able for fo cal seg men tal
glomerulosclerosis in 4 pa tients, membrano- 
proliferative glomerulonephritis in 2, and
di a betic nephropathy in 1 case. The au thors 
con cluded that gen er al ized lipodystrophy is 
as so ci ated with proteinuria and unique re -
nal pa thol o gies, in clud ing fo cal seg men tal
glomerulosclerosis and membranoprolifer -
ative glomerulonephritis. The ma jor ity of
pa tients treated with re com bi nant leptin
dem on strated re duc tion in proteinuria and
hyperfiltration (12).

Pa tients with Berardinelli Syn drome
must have a multidisciplinary fol low-up.
They should con sume a low-fat diet, with re -
duc tion of sat u rated, trans fats and cho les -
terol in take. It is also im por tant to prac tice 
daily phys i cal ac tiv ity (6).

The pres ent case re in forces the im por -
tance of rec og niz ing lipodystrophies by phy -
si cians of dif fer ent spe cial ties. Berardinelli
Syn drome is a rare dis ease which causes im -
por tant met a bolic ab nor mal i ties, which can 
com pli cate and have a fa tal out come if op ti -
mal ther a peu tic and pre ven tive mea sures
are not adopted.
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