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Abstract
Background:  Juvenile  Dermatomyositis  (JDM)  is  a  rare  myopathy.  Lipodystrophy  is  an  under-
reported  chronic  JDM  complication.
Objective:  Assess  the  long-term  outcome  of  JDM  associated  with  lipodystrophy.
Methods:  Retrospective  study  of  JDM  patients  who  developed  lipodystrophy,  diagnosed  and
treated  between  1st January  1990  and  31st December  2023,  in  a  University  Clinic  of  Dermatology.
The mean  follow-up  was  150.8-months  (range  29---291).
Results:  Lipodystrophy  was  diagnosed  in  5  children  (4  girls  and  one  boy,  aged  3---14  years)  of  22
JDM patients  (17  girls  and  5  boys).  Four  patients  had  partial,  and  one  had  focal  lipodystrophy
that occurred  34.2-months  (mean  period)  after  the  initial  JDM  symptoms.  All  five  children
had antinuclear  antibodies,  but  none  had  dermatomyositis-specific/associated  antibodies.  No
malignancies  or  visceral  involvement  were  found.  At  JDM  presentation,  all  5  patients  had  low
serum vitamin  D,  body  mass  index  (BMI)  ranged  from  14.3  to  20.7.  Triglycerides  and  fasting
glucose levels  were  normal  in  all  patients,  while  cholesterol  was  elevated  in  one  patient.  Despite
Standard  Immunosuppressive  Therapy  (IST),  2/4  of  patients  with  initially  partial  lipodystrophy

progressed  to  generalized  lipodystrophy  and  4/5  patients  developed  calcinosis  46  months  (mean
period) after  JDM  diagnosis.  At  the  last  check-up,  3/5  patients  had  chronic  JDM  course,  requiring
IST, while  2/5  patients  were  in  remission,  without  IST,  with  only  residual  lipodystrophy.
Study limitations:  Retrospective  study.

� Study conducted at the University Clinical Center of Serbia and University of Belgrade.
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Conclusions:  During  the  34-year  period,  5/22  (23%)  JDM  patients  developed  lipodystrophy.
Metabolic  complications  were  not  found.  All  patients  had  significant  delays  in  JDM  diagnosis.
Early diagnosis  and  IST  are  necessary  to  reduce  the  risk  of  lipodystrophy,  as  a  severe,  chronic
JDM complication.
©  2025  Sociedade  Brasileira  de  Dermatologia.  Published  by  Elsevier  España,  S.L.U.  This  is  an
open access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
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ermatomyositis  (DM)  is  a  rare,  chronic  connective  tis-
ue  disease  affecting  primarily  skin  and  muscles.  DM  is
f  unknown  etiology,  presenting  as  adult  and  juvenile  dis-
ase  (onset  before  18).  Juvenile  Dermatomyositis  (JDM)
s  the  most  common  pediatric  myopathy  with  an  esti-
ated  incidence  of  approximately  3.1  children  per  one
illion.1 Proximal  muscle  weakness  and  characteristic  cuta-

eous  lesions  are  essential  clinical  manifestations  along
ith  signs  of  proximal  extensor  inflammatory  myopa-

hy.  Before  the  glucocorticoid  era,  JDM  led  to  death  in
ne-third  of  patients,  but  with  therapy  and  diagnostics
dvancing,  mortality  decreased  to  a  currently  reported
%---3.1%.2---4 While  many  achieve  remission,  long-term
omplications  and  specific  damage  may  still  develop  such
s  lipodystrophy,  calcinosis,  residual  weakness,  joint  con-
ractures,  muscle  atrophy,  hirsutism,  growth  failure,  and
ysphagia.4,5

Lipodystrophy  is  a  less  frequent  but  significant  complica-
ion  of  JDM.  Lipodystrophy  can  be  localized  or  generalized.
ipodystrophy  can  be  acquired  or  congenital  and  may  be
ssociated  with  metabolic  abnormalities  such  as  hyperlipi-
emia,  impaired  glucose  tolerance,  insulin-resistant  dia-
etes  mellitus,  acanthosis  nigricans,  and  hepatomegaly.6,7

cquired  Lipodystrophy  (ALD)  has  been  associated  with
utoimmune  diseases.7 Childhood  ALD  has  been  linked  to
DM,7 Systemic  Lupus  Erythematosus  (SLE),8 panniculitis,9

jögren  syndrome  and  juvenile  rheumatoid  arthritis.10,11

nterestingly,  lipodystrophy  is  associated  almost  exclusively
ith  JDM  although  there  have  been  published  case  reports
f  lipodystrophy  affecting  adult-onset  dermatomyositis.12---16

he  prevalence  of  lipodystrophy  in  JDM  patients  varies,
anging  from  7.93%  to  40%.4,5,7,12,17---21 Lipodystrophy  in  JDM
an  be  categorized  as  three  phenotypes  depending  on  the
istribution  of  subcutaneous  fat  loss:  generalized  (loss  in  the
ace,  trunk,  abdomen,  and  all  extremities),  partial  (upper
nd/or  lower  extremities,  with  relative  sparing  of  abdomen
nd  trunk),  or  focal  (localized  areas,  resulting  in  skin  surface
epression  or  dimpling).6,22,23

In  this  report,  we  present  four  girls  and  one  boy  with
DM  who  developed  different  phenotypes  of  lipodystrophy.
linical  manifestations  of  JDM  and  associated  lipodystrophy,

aboratory  analyses,  complications,  and  treatment  options
uring  long  follow-up  were  described.

aterials and methods
rom  the  database,  we  conducted  a  retrospective  review
nd  clinical  data  analysis  of  confirmed  JDM  patients  asso-
iated  with  lipodystrophy  at  the  Pediatric  Dermatology
epartment  of  the  University  Clinical  center  of  Serbia

t
p
a
t

2

etween  January  1st 1990  and  December  31th 2023.  A
atabase  search  of  PudMed  and  Medline  was  undertaken
sing  the  keywords  ‘‘lipodystrophy’’  OR  ‘‘lipoatrophy’’  AND
‘juvenile  dermatomyositis’’.  A  reverse  search  of  citations
nd  additional  cases  was  identified.

esults

2  patients  with  JDM  (17  girls,  5  boys  ---  3.4:1  female-to-male
atio)  were  diagnosed  at  and/or  referred  to  our  department.
utaneous  rash  was  seen  in  all  the  JDM  patients  (22/22)
s  the  most  frequent  complaint  at  initial  presentation,  fol-
owed  by  arthralgia,  myalgia,  and  weakness  alone  which
ere  seen  in  54.5%  of  patients  (12/22)  respectively,  while
6.4%  had  a  preceding  infection  (8/22).  During  a  34-year
ime  frame,  477  adult  DM  patients  (351  female,  126  male
--  2.79:1.0  female-to-male  ratio)  were  diagnosed.  JDM  rep-
esented  roughly  4.2%  of  all  DM  cases  and  26.5  times  less
requent  in  our  experience.

Lipodystrophy  was  found  in  22.7%  of  JDM  patients  (5/22)
4  girls  and  one  boy,  aged  3---14  years).  The  duration  between
ymptoms  and  diagnosis  of  JDM  was  8.8-months  (range
---20).  Lipodystrophy  occurred  34.2-months  (mean  period)
fter  the  initial  JDM  symptoms.  The  mean  follow-up  period
as  150.8-months  (range  29---291).  According  to  the  Euro-
ean  League  against  Rheumatism  and  the  American  College
f  Rheumatology  (EULAR/ACR)  classification  criteria  for
dult  and  juvenile  idiopathic  inflammatory  myopathies  and
heir  major  subgroups,  patients  had  an  idiopathic  inflam-
atory  myopathies  (IMM)  score  of  10.4,  12.1,  11.2,  12.1,

nd  11.3  respectively  and  were  categorized  as  definite.24

ll  patients  were  classified  as  chronic  continuous.  Spe-
ific  internal  organ  involvement  and  malignancy  were  not
etected  during  long  follow-up.  All  five  patients  had  normal
riglycerides,  High-Density  Lipoprotein  (HDL),  Low-Density
ipoprotein  (LDL),  and  fasting  glucose  levels  at  the  pre-
entation  of  lipodystrophy.  Only  1/5  patients  had  elevated
olesterol  6.38  (n.v.  <  5.20  mmoL/L).  No  one  patient  had
cantosis  nigricans  at  presentation  and  during  follow-up.
ll  children  had  Antinuclear  Antibodies  (ANA)  (Table  1),  but
one  had  Myositis-Specific  (MSA)  (anti-Jo,  anti  PL-7,  anti  PL-
2,  anti  Mi-2  and  anti-SRP)  and  associated  (anti-RNP,  anti
M-Scl70,  anti  PM-Scl-100,  anti-Ku,  anti-SSA/Ro  52)  antibod-
es.  No  patient  had  low  C3  and/or  C4  levels  of  complement.
/5  patients  developed  calcinosis  after  JDM  diagnosis  (mean
eriod  46  months,  range  period  18---72-months).  All  the
atients  had  low  serum  levels  of  vitamin  D  at  the  presen-

ation  of  JDM.  At  the  presentation  and  during  follow-up  all
atients  had  normal  electrocardiogram,  ultrasound  of  the
bdomen  and  heart,  chest  X-Ray,  and  pulmonary  function
ests.
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Table  1  Clinical  presentation  and  long-term  follow-up  of  five  patients  with  JDM  and  lipodystrophy.

Patient  1  Patient  2  Patient  3 a Patient  4  Patient  5

Age  at  diagnosis  years  and  sex  14,  F  8,  F  8,  F  6,  F  3,  M
Duration of  JDM  symptoms  at  diagnosis

(months)
6  2  20  10  6

Follow-up, months  (years)  185  (15.4)  179  (14.9)  70  (5.8)  29  (2.4)  291  (24.2)
Associated diseases  Celiac  disease  None  Constitutio  atopica  None  None
Disease course,  last  check-up  Only  residual

lipodystrophy,  no
therapy

Only  residual
lipdystrophy,  no
therapy

Chronic  continuous  low
dose  IST

Chronic  continuous
low  dose  IST

Chronic  continuous.
Does  not  take  IST
regularly

Lipodystrophy  and  calcinosis
Lipodystrophy
Distribution,  last  check-up  Generalized  Focal  Generalized  Partial  Partial
Location last  check-up  Zygomatic,  trunk,

gluteus,  thighs,  upper
extremities

Unilateral  (left)
cheek

Lateral  aspects  of  face,
proximal  upper
extremeties,
lumbosacral  region,
gluteus

Bilateral  proximal
upper  extremeties

Shoulder  girdle/hands

From JDM  symptoms  months  21  20  21  6  103
From JDM  diagnosis  months  15  18  1  0  97
Progression +  (from  partial)  +  (from  partial)  ---  ---
Calcinosis cutis  ---  +  +  +  +
From JDM  diagnosis,  months  ---  37  57  18  72
JDM at  diagnosis
IIM  scorea 10.4  12.1  11.2  12.1  11.3
Muscle/joint contractures  ---  ---  +  +  +
Facial erythema  +  +  +  +  +
Heliotrope sign  and  edema  +  +  +  +  +
Gottron’s papules  or  sign  +  +  +  +  +
V-sign +  ---  ---  ---  ---
Shawl sign  ---  ---  ---  ---  ---
BMI, hypertrichosis
BMI,  at  diagnosis  20.3  15.8  14.3  15.8  20.7
BMI, last  check-up  17.0  19  17.9  15.8  27.5
Hypertrichosis,  at  diagnosis  ---  ---  ---  ---  ---
Hypertrichosis,  last  check-up  ---  ---  ---  +  +
Laboratory results  and  workup  at  the

presentation
ANA,  HEp-2  cells  Nucleoplasm,  L/titer  Homogenous  160  Homogenous  160  Homogenous  320  Homogenous  640  Course  speckled  80
C3 (0.7---1.73  g/L)  0.8  0.9  1.210  1.1  0.81
C4 (0.12---0.36  g/L)  0.18  0.24  0.18  0.2  0.24
CK (0---154  U/L)  ↑  444  ↑  783  90  90  ↑  759
LDH (F  <  580,  M  <  760)  ↑1691  ↑  859  ↑  1261  ↑  1261  423
Vit D3  (75---210  nmoL/L)  ↓26.4  ↓25.8  ↓40.5  ↓  36.3  ↓11.2
EMNG Mild  myopathy  Mild  myopathy  Normal  Normal  Mild  myopathy

F, Female; M, Male; ANA, Antinuclear Antibody; JDM, Juvenile Dermatomyositis; CK, Creatine Kinase; LDH, Lactate Dehydrogenase; ECG, Electrocardiogram; EMNG, Electromyoneurography;
U/S, Ultrasound. IIM, Idiopathic Inflammatory Myopathies; IST, Immunosupressive Therapy; BMI, Body Mass Index..

a EULAR/ACR classification criteria for adults and juvenile IIM (definite >7.5 without muscle biopsy).
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igure  1  (A---B)  Patient  no 1  with  progressive  generalized  lip
9-months after  the  diagnosis  of  JDM.

atient  1

 14-year-old  Caucasian  female  was  admitted  with  a  6-
onth  history  of  skin  signs  and  proximal  muscle  weakness.
linical  features  and  laboratory  tests  are  listed  in  Table  1.
ombination  of  prednisone  60  mg  (1  mg/kg/day)  with  subse-
uent  tapering,  Chloroquine  (CQ)  250  mg  QD  (later  switched
o  Hydroxychloroquine  ---  HCQ  200  mg  BID)  along  with  topi-
al  corticosteroids,  then  Topical  Calcineurin  Inhibitors  (TCI)
as  initiated.  After  6  months,  oral  Methotrexate  (MTX)
5  mg  weekly  was  instituted.  Lipodystrophy  first  appeared
n  the  cheeks  and  trunk  15  months  after  JDM  diagnosis  (21
onths  from  initial  JDM  symptoms).  Despite  therapy,  after

3  months,  partial  phenotype  progressed  to  generalized
ipodystrophy  with  the  gluteal  regions  and  thighs  (28  months
fter  the  diagnosis)  and  upper  extremities  (69  months
fter  the  diagnosis)  being  affected  respectively  (Fig.  1).
ive  years  after  the  diagnosis,  JDM  relapse  occurred,  6
ycles  of  3-day  Pulse  Intravenous  Methylprednisolone  (IVMP)
00  mg  (≈10  mg/kg/day)  and  oral  MTX  led  to  remission
ithout  relapse  for  the  next  four  years,  but  lipodystrophy
ersisted.

atient  2

n  8-year-old  Caucasian  girl  was  referred  with  a  2-month
istory  of  facial  and  extremity  erythema  along  with  prox-
mal  muscle  weakness  and  pain.  Prednisone  30  mg  daily
1  mg/kg/day,  subsequently  tapered),  and  CQ  125  mg/day,
ed  to  remission  29-months  after  the  diagnosis.  Mild  sub-

utaneous  atrophy  of  the  left  cheek  occurred  18-months
fter  the  diagnosis  (20-months  after  initial  symptoms)
nd  progressed  (Fig.  2).  Interestingly,  37-months  after  the
iagnosis  and  19-months  after  the  beginning  of  lipodystro-

b
h
f
(

4

trophy  of  the  gluteal  regions,  thighs  and  upper  extremities,

hy,  mild  calcinosis  was  noted  in  the  atrophic  region.  A
aintenance  dose  of  CQ  125  mg  QD  was  administered  for

-months  in  total,  and  then  discontinued.  The  patient  was
esion  and  symptom-free  during  the  remaining  follow-up
eriod,  except  for  lipodystrophy  with  calcinosis  of  the  left
heek.

atient  3

n  8-year-old  Caucasian  girl  was  admitted  with  a  20-
onth  history  of  facial  erythema  and  symmetric  muscle
eakness.  One  month  after  the  diagnosis  (21-months  after

nitial  symptoms)  lipodystrophy  appeared  first  on  the  prox-
mal  upper  extremities.  Nine  cycles  of  3-day  pulse  (IVMP)
00  mg  (≈30  mg/kg/day),  followed  by  prednisone  50  mg  QD
2  mg/kg/day)  with  subsequent  tapering,  azathioprine  25  mg
ID  (3.1  mg/kg/day),  and  HCQ  100  mg  QD  (4.1  mg/kg/day)
ogether  with  TCI  were  instituted.  After  9  months,  JDM
emission  was  achieved,  but  partial  lipodystrophy  pro-
ressed  to  generalized  as  the  lateral  aspects  of  the  face,
he  gluteal  region,  the  lumbosacral  region  and  the  shoul-
ers  were  also  affected  (Figs.  3  and  4).  Calcinosis  on  the
eft  knee  was  noted  57-months  after  diagnosis.

atient  4

 6-year-old  girl  was  admitted  with  a  10-month  history
f  facial  erythema,  arthralgia  and  generalized  muscle
eakness.  Six  months  after  the  first  JDM  symptoms,

ilateral  atrophy  of  the  subcutaneous  fat  tissue  on
er  upper  arms  appeared  and  remained  stable  during
ollow-up  (Figs.  5  and  6).  Twelve  cycles  of  3-day  pulse
IVMP)  ranging  from  320  mg  (≈15  mg/kg/day)  to  640  mg
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Figure  2  (A---B)  Patient  no 2  with  lipodystrophy  with  subcutaneous  atrophy  of  the  left  cheek,  48-months  after  the  diagnosis  of
JDM.
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igure  3  (A---B)  Patient  no 3  with  progressive  generalized  lipod
umbosacral region,  13-months  after  the  diagnosis  of  JDM.

≈30  mg/kg/day)  in  the  last  cycle,  followed  by  prednisone
0  mg  QD  (0.93  mg/kg/day)  but  increased  to  40  mg  QD

1.9  mg/kg/day)  within  one  month  due  to  worsening  muscle
eakness  with  subsequent  tapering,  MTX15  mg  s.c.  weekly,
nd  HCQ  100  mg  QD  (4.8  mg/kg/day)  together  with  TCI  were
nstituted.  After  12-months,  muscle  strength  improved  but

k
d
f
p

5

ophy  of  the  proximal  upper  extremities,  shoulders,  gluteal  and

eakness  persisted  especially  in  the  lower  extremities  but
aboratory  parameters  were  unremarkable.  Calcinosis  of  the
nees  and  dorsal  hands  was  noted  18  months  after  the  JDM
iagnosis.  Lipodystrophy  of  the  upper  arms  persisted  during

ollow-up  despite  chronic  continuous  low  dose  Immunosup-
ressive  Therapy  (IST)  (Table  1).
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igure  4  Patient  no 3  with  lipodystrophy  of  the  lateral  aspects
f the  face  and  shoulders,  13  months  after  the  diagnosis  of  JDM.

atient  5
 3-year-old  boy  presented  with  a  6-month  history  of  cuta-
eous  signs,  malaise,  muscle  pain  and  weakness.  A  two-year
ourse  of  IST  (oral  prednisone  1---1.5  mg/kg,  two  cycles

I
t
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igure  5  (A---B)  Patient  no 4  with  stable  lipodystrophy  with  bilatera
DM.

6

igure  6  Patient  no 4  with  facial  erythema,  heliotrope  sign,
nd eyelid  edema.

f  3-day  pulse  IVMP  600  mg,  two  cycles  of  Intravenous

mmunoglobulins  (IVIG)  and  MTX  12.5---20  mg/weekly)  lead
o  improvement.  Calcinosis  appeared  after  almost  six  years
n  the  forearm  and  progressed  to  the  left  elbow,  right  knee
nd  hand  (after  eight  years)  and  gluteus  (after  nine  years).

l  atrophy  on  her  upper  arms,  16-months  after  the  diagnosis  of
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Figure  7  (A---B)  Patient  no 5  lipodystrophy  in  the  shoulder  girdle  m
truncal erythema,  290-months  after  the  diagnosis  of  JDM.
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igure  8  Patient  no 5  with  left  elbow  calcinosis,  290  months
fter  the  diagnosis  of  JDM.

trophy  of  the  subcutaneous  fat  tissue  in  the  shoulder  girdle
uscles  and  hands  appeared  97  months  after  diagnosis  with

o  progression  during  the  follow-up.  Over  the  next  twenty
ears,  the  patient  has  had  multiple  episodes  of  worsening
uscle  weakness  and  cutaneous  lesions  (Figs.  7  and  8).  Main-

enance  therapy  consisted  of  oral  prednisone  with  varying
osages,  systemic  antimalarials,  and  TCI  but  the  patient
oes  not  take  IST  regularly.

iscussion

ipodystrophy  is  a  rare  complication  of  JDM  and  is  probably
nder-reported.  JDM  onset  mostly  occurs  between  4---10-
ears  with  a  2.7:1  female-to-male  ratio  in  Caucasians.25

imilar  results  were  seen  in  the  present  study  with  onset

anging  from  3---14-years  and  3.4:1  female-to-male  ratio.
isra  et  al.  described  35  patients  with  childhood  ALD,  7  of
hich  had  an  associated  autoimmune  disease,  but  only  one
DM.11 On  the  other  hand,  in  a  study  by  Pope  et  al.  of  30

e
v
D

7

uscles  and  hands,  as  well  as  calcinosis  of  the  right  hand  and

hildren  with  childhood  ALD,  the  most  frequent  underlying
iagnosis  was  JDM  with  78%,  alone  or  associated  with  other
utoimmune  diseases  such  as  juvenile  rheumatoid  arthritis
n  17%.10 JDM  differs  from  other  autoimmune  diseases  such
s  SLE,  which  has  been  reported  to  occur  4---37-years  after
ipodystrophy  onset,26 while  DM  usually  precedes  lipodystro-
hy  onset.11,12 Mean  time  from  initial  symptoms  of  JDM  to
ipodystrophy  onset  was  34.2-months  (Table  1).  Overall  the
ime  of  onset  is  quite  shorter  than  3---4.6-years,  as  reported
n  the  literature.10,12

A  study  of  subcutaneous  fat  compared  20  JDM  patients
of  which  40%  had  lipodystrophy)  with  controls  showed  that
DM  patients  had  lower  BMI  (the  difference  between  con-
rols  and  patients  was  7.6  ±  4.4  kg).17 Body  Mass  Index  (BMI)
as  smaller  compared  to  controls  but  was  not  statistically

ignificant.17 In  the  studied  patients,  the  BMI  ranged  from
4.3---20.7.

The  most  comprehensive  review  evaluating  clinical  and
etabolic  abnormalities  in  JDM  with  lipodystrophy  (28
atients)  and  comparing  them  to  JDM  without  lipodystro-
hy  was  done  by  Bingham  et  al.12 The  analysis  determined
uscle  atrophy,  joint  contractures,  chronic  continuous
ermatomyositis  course,  and  calcinosis  to  be  the  most  sig-
ificant  discriminating  features  when  comparing  JDM  with
nd  without  lipodystrophy.  Calcinosis,  joint  contractures,
anniculitis  and  muscle  atrophy  were  found  to  be  predic-
ors  for  lipodystrophy  development  in  JDM.12 In  this  report,
/5  (80%)  had  calcinosis,  but  in  the  3/5  patient’s  lipodys-
rophy  preceded  calcinosis,  while  in  1/5  patients  calcinosis
receded  lipodystrophy  by  2  years.

The  incidence  of  calcinosis  in  JDM  is  12%---70%.4,5,17---19,27,28

n  the  present  study,  the  onset  of  calcinosis  after  JDM  diag-
osis  ranged  from  37---72-months  (mean  46-months).

Published  reports  have  shown  IVMP  to  be  effective  in
hortening  rash  duration  in  JDM,  decreasing  functional
mpairment  and  preventing  calcinosis  development.27,29 It
s  well  known  that  IVMP  is  inadequate  to  prevent  lipodystro-
hy  and  calcinosis  if  the  diagnosis  of  JDM  is  delayed.30 Huber

t  al.  reported  10/31  JDM  patients  on  IVMP  with  calcinosis
ersus  12/34  with  calcinosis  in  the  non-IVMP  treated  group.5

espite  the  limited  number,  4/5  patients  who  received  IVMP
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ad  partial  or  full  remission  and  stabilized  muscle  enzymes
n  all  patients,  but  unfortunately,  lipodystrophy  progressed
n  two  patients  despite  receiving  IVMP  and  aggressive  IST.

In  terms  of  progression,  Bingham  et  al.  stated  that  out
f  8  generalized  lipodystrophy,  only  one  first  presented  with
artial  lipodystrophy,  while  focal  lipodystrophy  never  pro-
ressed  to  partial  or  generalized.12

Bingham  et  al.  reported12 that  none  of  the  lipodystro-
hy  patients  had  MSA  which  is  in  line  with  these  findings.
ll  the  studied  patients  were  negative  for  MSA.  Unfortu-
ately,  the  authors  did  not  test  anti-p155  antibodies  which
ere  reported  in  23%---29%  of  JDM  patients.31 Anti-p155
ntibody  was  found  more  frequently  in  JDM  patients  with
ipodystrophy  compared  to  JDM  without  lipodystrophy  (6/7
83%]  vs.  27/76  [36%];  p  =  0.014),  while  also  more  frequent
n  generalized  lipodystrophy  compared  to  partial  or  focal
ipodystrophy.12 Furthermore,  anti-p140  has  been  reported
n  23%  of  patients  with  an  association  with  calcinosis.32 In

 retrospective  review  of  96  JDM  patients,  no  significant
ifference  in  age,  disease  activity  scores,  or  lipodystrophy
as  observed  between  anti-P155/140  positive  JDM,  other
SA  positive  JDM,  and  MSA  negative  JDM  and  trunk:leg  fat

atios  were  similar  among  the  three  groups.33 One  poten-
ial  mechanism  of  lipodystrophy  is  the  dysregulation  of  the
omplement  alternative  pathway.  Lipodystrophy  has  been
ssociated  with  the  presence  of  IgG  antibody  C3  nephritic
actor  which  utilizes  the  capacity  of  the  adipocytes  to  form
3  convertase  in  its  surroundings  and  induces  complement-
ediated  lysis  of  adipocytes.11 Misra  et  al.  showed  that  67%

f  their  patients  with  acquired  partial  lipodystrophy  had  low
3  levels  and  83%  had  C3  nephritic  factor.11 On  the  other
and,  Bingham  et  al.,  reported  majority  of  their  patients
ad  normal  C3  levels,  including  all  partial  lipodystrophy  in
DM  patients.12 This  is  in  line  with  the  analysis,  as  all  our
atients  had  normal  C3  levels.

Reports  demonstrated  that  acquired  generalized  lipodys-
rophy  patients  have  low  leptin  levels.5,34 Meanwhile  in  a
ross-sectional  study  of  59  JDM  patients,  the  JDM  cohort
ad  higher  leptin  levels  compared  to  age/sex-matched
ontrols.35 Visfatin  and  apelin-12  were  both  higher  in  JDM-
ctive  versus  JDM-inactive  patients  and  lower  adiponectin
evels  were  found  in  lipodystrophy  associated  with  JDM
atients  compared  to  JDM  patients  without  lipodystrophy.35

etabolic  dysfunction  including  insulin  resistance,  diabetes,
ypertriglyceridemia,  and  non-alcoholic  steatohepatitis  can
e  seen.  Hypertriglyceridemia  has  been  found  to  be  the
rst  metabolic  abnormality  in  JDM  patients,  followed  by
irsutism  and  lipodystrophy.17 The  specificity  of  hyper-
riglyceridemia  in  JDM  patients  with  lipodystrophy  is
1%---100%  (12/18,  4/4,  17/24)7,12,17 while  in  JDM  patients
ithout  lipodystrophy,  it  has  ranged  from  17%  (9/53)19

-- 50%  (10/20).17 Low  HDL,  high  LDL  and  cholesterol  are
lso  associated  with  JDM  and  lipodystrophy.10---12,17,35 This
s  a  stark  contrast,  as  in  this  study  triglycerides  were
ormal  in  all  studied  patients.  Cholesterol  was  evaluated
n  all  five  patients  and  elevated  only  in  patient  3.  Sec-
ndly,  insulin  resistance  and  diabetes  have  been  reported
s  associated  complications  in  JDM,  higher  percentages  in

atients  with  lipodystrophy,  especially  in  generalized  and
artial  forms.5,7,12 Based  on  20  JDM  patients  (8  of  which
ad  lipodystrophy)  a  study  showed  no  patients  had  abnor-
al  OGTT  tests.17 None  of  these  patients  had  elevated

F
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asting  glucose  levels  despite  corticosteroid  therapy.  There
as  been  debate  about  whether  the  metabolic  abnormal-
ties  in  lipid  status  and  hyperinsulinemia  are  caused  by
orticosteroid  treatment  or  the  JDM  and/or  lipodystrophy.11

lowite  et  al.  showed  a  difference  in  characteristic  pat-
erns  of  dyslipoproteinemia  due  to  corticosteroids  compared
o  due  to  disease  activity  in  pediatric  patients  with  lupus.
orticosteroids  resulted  in  elevated  HDL,  VLDL,  and  triglyc-
rides,  while  disease  activity  caused  low  HDL,  elevated
LDL  and  triglycerides.36 Therefore,  low  HDL  and  elevated
riglycerides  indicated  that  dyslipoproteinemia  is  disease-
elated.7,12

In  terms  of  validated  biomarkers  for  JDM  activity,
eopterin,  CXCL11,  and  galectin-9  have  been  considered  in
erspective.37 Furthermore,  elevated  IFN  type  I  was  cor-
elated  with  skin  disease  activity  and  interferon-regulated
ene  score  was  significantly  higher  in  JDM  than  in  controls,
orrelating  moderately  with  JDM  activity  and  strongly  with
kin  activity  in  anti-TIF1  positive  patients.38

Metabolic  complications  in  other  forms  of  lipodystrophy
ave  been  shown  to  respond  to  thiazolidinediones  (trogli-
azone  200---600  mg  daily),  causing  decreased  hemoglobin
1c  levels,  triglyceride  levels,  free  fatty  acid  levels  and  a
ody  fat  increase  by  a  mean  of  2.4  percentage  points.39

ebastchi  et  al.  reported  3  cases  of  lipodystrophy  associ-
ted  with  autoimmune  diseases  (1  child  had  JDM),  showing
---6  year  treatment  with  meterleptin  (0.02---0.04  mg/kg  s.c.)
educed  insulin  resistance  and  hypertriglyceridemia  without
ltering  or  worsening  the  autoimmune  disease.34

All  the  studied  patients  had  low  serum  levels  of  vita-
in  D  at  the  presentation  of  JDM  (Table  1).  The  essential

ole  of  vitamin  D  in  bone  homeostasis  is  well  known,  but
itamin  D  has  multiple  immunomodulatory  effects,  includ-
ng  regulation  of  immune  response.  Previously  it  was  shown
hat  vitamin  D  deficiency  is  associated  with  disease  activ-
ty  in  patients  with  JDM.40 It  is  important  that  children  and
dolescents  supplement  vitamin  D  according  to  current  rec-
mmendations.  More  well-designed  studies  are  needed  to
etermine  the  potential  significance  of  low  serum  vitamin  D
evels  that  the  authors  found  in  all  patients  with  lipodystro-
hy  associated  with  JDM.

onclusion

n  conclusion,  lipodystrophy  is  a  rare,  significant,  proba-
ly  under-reported  complication  of  JDM.  During  the  34-year
eriod,  5/22  (23%)  JDM  patients  developed  lipodystrophy.
etabolic  complications  were  not  found.  All  5  patients
ad  a  significant  delay  in  JDM  diagnosis.  Despite  subse-
uent  standard  IST,  2/5  patients  progressed  to  generalized
ipodystrophy  and  4/5  patients  developed  calcinosis.  Early
nstitution  of  intensive  IST  is  necessary  to  reduce  the  risk
f  lipodystrophy,  as  a  chronic  complication  of  JDM.  Further
rospective  studies  using  validated  measures  of  outcome  are
eeded  for  more  accurate  therapy  and  long-term  outcomes
f  lipodystrophy  associated  with  JDM.
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