AITTOAYZTPOZIEZ KAI AIAB'HTHZ

B. Aaunadiapn
Entik. KaBnyAtpia TTaBoAoyiac-Zakxapwdn AiaPpATn
B' TTpomtaideuTikA TTaBoAoyikh KAivikh, AiapnTtoAoyikd Kévrpo
& Movdda Epeuvac Tou TTavemoTnpiovu ABnvwv
TTavemornuiakd F.N "ATTIKON"




AnAwon olykpouong oupYEPOVTWYV

H opiAia avravakAd Tic amoyeic Tou odiANTA

H Bdia Aapmadidpn éxer AdPel TIUNTIKEC AOIPEC
(honoraria) via diaAé€eic oe auvédpla, ETIOTNHOVIKEC
nuepidec/ekdNAWOEIC KAl CUUPOUAEUTIKA AT TIC
eTaipiec: Sanofi, Novartis, NovoNordisk, MSD,
Boehringer, Eli-Lilly, Vianex, Elpen, Amgen,

Boehringer,



AITToOUOTPOWiEC

O1 Auroduatpopiec, cival KAIVIKA ETEPOYEVEIC, ETMIKTNTEC R
KAnpovopIkEC OlaTapaxéC Tmou Xxapakthpilovrar amd Thv

eTMAEKTIKA atwAgia Aimwdouc 10ToU.

O1 mtpoaPePAnpuévol aaBeveic €xouv avTioTaon oTnv IVoouAivn
Kdl TIC €TITAOKEC TNG, OTTWC TOo oakxapwon O1aPATn, Tn
duoAhiidaigia, Tnv NMATIKR oTedTwon Kai Tn peAaviCouoda
akavlwon, aufnuévo Kapdiayyelakod Kivouvo, EeTimTwon

KdpKivou Kal Tipowpo Bdvaro.



AiTtoduaTpowicC:
Aiatapaxéc otnv avantuén, Th diapopoTmoinon
Kdl To ©dvarto Tou AItwdouc¢ 10ToU
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2. XNHATIOHOC TOU aTayovioiov AITtoug oTad

AITTOKUTTApaA Kai yovidia AitoduaTpowiac
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Fats and Metabolites in Muscle

Change in Lipodystrophy
Intramyocellular lipid
Triglyceride (TG)

Diacylglycerol (DAG)

Long Chain Fatty Acyl CoA (LCFA-CoA)

Ceramide

Acylcarnatines

co,

* Degree of fatty acid (FA) saturation altered in insulin-resistant conditions




Insulin Action In Lipodystrophy
and Type 2 Diabetes

Muscle Adipose Tissue
IR Binding Ny N
IR Kinase
IRS Phosphorylation
IRS1 — PI-3K Activity
Akt Phosphorylation

aPKC Activity

AS160 Phosphorylation
GLUT4 Abundance
GLUT4 Translocation
GSK3

Erk 1/2 Activity

Change expressed relative to healthy individuals

Type 2 Diabetes Lipodystrophy



Adipose Tissue Functions
Now

Angiotensin Il
Visfatin
CRP

— PAI-1
Increased in lipodystrophy

FAT i

IL-6
MCP-1
TNF-a

Resistin



Lipodystrophy Syndromes
adipocyte hormones
Ectopic fat deposition Impaired
in liver and muscle fat oxidation

Insulln resistance

Non-alcoholic fatty

liver disease

- Accelerated - Accelerated - Acute pancreatitis
microvascular macrovascular

complications from complications

uncontrolled diabetes - Cardiovascular
disease
- Renal disease

Adapted from Oral EA, Chan JL. Endocr Pract. 2010;16:324-333.
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Diabetes Care 2005.
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Katdrain AimoduoTtpogpiwy

* Altodoyla

= [MeveTikég (ouyyeveic)
= Autodvooec (eTikTNTEC)
= AAAEC



Table 1

General classification of major lipodystrophy subtypes

Lipodystrophy Subtype

Main Characteristics

Congenital generalized
lipodystrophy

Presents with near total loss of body fat at birth or during infancy.
Autosomal-recessive inheritance.

Familial partial
lipodystrophy

Presents with variable loss of subcutaneous fat from the upper
and lower extremities and the truncal region at puberty or later.
Autosomal-dominant inheritance.

Acquired generalized

Characterized by gradual loss of subcutaneous fat from nearly all

lipodystrophy over the body. Associated with autoimmune diseases.
Acquired partial Characterized by gradual loss of fat from the upper body,
lipodystrophy including head, neck, upper extremities, and truncal region

during childhood. Associated with autoantibodies called
complement 3 nephritic factor and in ~ 20% of patients with
membranoproliferative glomerulonephritis.

HAART-induced

lipodystrophy in
HIV patients

Associated with therapy including HIV protease inhibitors or
nucleoside analogues.

Localized lipodystrophy

Usually caused by insulin injections or other injectables, such as
steroids.

Endocrinol Metab Clin North Am. 2016
Dec;45(4):783-797.




MeveTikEC AimoduoTpOoWieC

AUTOOWUIKEC UTTOAELTTOUEVEC
1. 2uyyevAc yevikeupévn AitoduaTtpowia (CGL)
2. Mandibuloacral dysplasia
3. AutogAeypovwdng (JMP-tavkutTapiTic)
4. Evepou TUTOU
v OikoyeVAC pepIkA AitoduoTpowia (FPLD)
v" SHORT syndrome
v" Neoyviko ouvdpopo Ttpoynpidc
v MDP syndrome (ko6pwan, pikpoyvaBia, mpoynpia)
AUTOOWUIKEC ETTIKPATELC
v FPL
v' Tlpoynpia Hutchinson-Gilford kai ATumn Tpoynpia

v’ SHORT
Garg A. JCEM 2011;96



Congenital Generalized Lipodystrophy
(CGL; Berardinelli-Seip Syndrome)

* Autosomal recessive
* Prevalence <1 in 10 million
* Reported in ~300 patients of various ethnicities



A PARADOX
Lipodystrophy and
Insulin resistance

People with partial or total lipodystrophy:

« areseverely insulin resistant
« often have type 2 diabetes

* have dyslipidaemia
« are hypertensive

Picture from Agarwal AK, Garg A
Annu Rev Med 2006;57:297-311



CGL: Clinical Characteristics

 [evikeupévn AiTtodTpogia Kai puwon epgdavion amo Th
vévvnon

* MeAavilouoa akdvBwaon

* HtatopeyaAia/NAFLD-NASH

* MeyaAakpikd XapakTnPIoTIKA, oHPAAOKAAN

* AppevoTroinon ota BnAea

* OoTeoAUocIC

 gopaph 1vaouAivoavtoxh- Z A amé Tnv spnPpeia

* QuohiTidaipia

o HEIWHEVN AETITiVN

Garg A. Am J Med. 2000;108:143-152.



Diabetes in CGL Patients

* UTTEPIVOOUAIVAIHia HETA T YEvvnon

» Tpod1aPnTNC oe TtaidIkA nAIKid

« > otnv spnpcia

 goPpaph apuArocidwon ota vhoidia (90%)

* AvOEKTIKOC OTNV KETWON

« xpeldletai peydAec ddoeic ivaouAivng (100-3000
povadec/nuépa)

Garg A, Chandalia M, Vuitch F. Diabetes Care. 1996;19:28-31.
Garg A. N Engl J Med. 2004;350:1220-1234.



Table 2
Subtypes of CGL

Subtype Gene Molecular Basis Prevalence
CGL1 AGPATZ2 AGPATenzymes play a key role in biosynthesis of Most common
triglycerides and phospholipids in various subtype = 1"

organs. AGPAT isoform 2 is highly expressed in
the adipose tissue.

CGLZ B5CLZ S5eipin, encoded by B5CL.Z, plays a key role in Second most
fusion of small lipid droplets in the adipocytes common subtype’™
and in adipocyte differentiation.

CGL3 CAV1T Caveolin 1is an integral component of caveclae, Only one patient

which are present on adipocyte membranes. reported '’
Caveolae translocate fatty acids and other
lipids to lipid droplets.

CGLA PTRF PTRF (also known as cavin-1) is involved in About 20 patients
biogenesis of caveolae and regulates reported <4344
expression of caveolins 1 and 3.

Abbreviations: AGPAT2, 1-acylglycerol-3-phosphate O-acyltransferase 2; BSCL2, Berardinelli-Seip
congenital lipodystrophy 2; CAV1, caveolin 1; PTRF, polymerase | and transcript release factor.

Endocrinol Metab Clin North Am. 2016 Dec;45(4):783-797.
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Fig. 1. Congenital generalized lipodystrophy m A, a 6-month-old infant with promi-
nent muscularity and veins, B, a 16-year-old girl with acanthosis nigricans and umbili-
cal prominence, and C. a 15-year-old boy with umbilical prominence and otherwise
normal appearing muscular habitus.




Seip-Berardinelli Syndrome, cont.




Famihial Partial Lipodystrophy (FPL)

‘H owoyevc pepwn Auroduotpopla (FPLD) civar pia etepoyevig opdda

ouvOpoOpwy, Tou XxdpakThpiovtal amé amwAeia Tou AImwodoug 10ToU, TTOU

ouppaivel cuvnBwce aTnv epnpeia kai veapn evhAiko Cwh.

*n FPLD2 (Dunningan) cuykekpiduéva, opeiletar oe peTaAAageigc otn LMNA
(laminopathy) exon 8, 10, kai xapakTtnpiCetar amé oTadidkh amwAeid Tou
AiTTou¢ amdé Ta dkpd, He puwodn eppdvion autwyv Kai @AePekTdoia, Kai
UTtepTpoWia Tou AITTWOOUC 10TOU OTOV KOPHO, TOV duxévd Kdi TO TIPOOWTIO,
KaOw¢ Kkal ouoowpeuan oTd oTAdXva Kal eVOOUUIKA.

« XapakTnpioTIkd Tapatnpeitar  peAavifouoa akdvOwon, XA, mpodiaPATnc,

oTearonmaritiod, OUoAITTIOAIYid, KATT

Garg A. J Clin Endocrinol Metab. 2011;96:3313-3325.



* ot etepoluyec petadaleic twv LMNA kait PPARG avtimpoowmeUouv
mogooTd > 50% Tou ouVOAOU TWV KANPOVOUIKWY TTEPITTWOEWY HEPIKAC
AirtoduoTpowiag

« H owoyevn¢ pepwn Auroduotpopia tumou 2 (Dunnigan) (FPLD2;
OMIM no. 151660), n mo dadedoucvn popwn, Kupiwg petTall
aoOevWV eUpWTIKAC KATAYWYAC, Eival Hid auToowatikn Kuplapxn
aoBéveia Tou mpokaAeital amd petaAAdeic oto yovidio LMNA mou
KwOIKOTIOIEI TIC TTpWTEiveC Tou Tuphva Lamin A kai C.

« To FPLD2 civai éva omdvio aUvdpopo, kal TipokaAei akpaia avtiotaon
atnv waouAlvn. H peiwpévn xphon Twv NEFA amé Ti¢ uoTpoikég
amoOnKeC Tou AIwooug 10ToU Kail h uTtepPoAIKh evatoBeon Toug oOTo
nmap, Umopei va diadpaparifel onpavtiko poho.

« EidikOTEPQA, OE LYIR dTopa, o AITTWANG 10TOC TRC TTEPIOXNC TWV HNpWY,
Onuioupyei XapnAotepn petaPoAikhh pon amd auTh Tou utodopiou KolAldkoU
AiTtoug, aAAd Siagépel g€ axéan e TNV mpoTiunan Tou yla thv e€aywyn Twv
Aurapwv o éwv amd ta NEFA tou mAdauatog kat ta VLDL-TG, ge ouykpion
ue ta chylomicron-TG .



Structure of Nuclear Lamina

Inner nuclear membrane -

Outer [nner nuckar Emech
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O1 mpwrteiveg Lamin A kai C gival yEAR TNG oIKOYEVEIAC TWV TIPWTEIVWY TWV
evoldueowy 1vIBiwy, TTOVU €ival dTapaiTNTEC YId TO OWOTO OXNHUATIOHOG TG TTUPNVIKAC
uepppavne. H anwAewa twv Autokuttapwv tmrou oxetiletal pe petaAralec LMNA,
mBOavov opelAetal oc datapaxn e MUPNVIKNG Aewtoupylag, HE amoTEAEaUa Tov
Kuttapwo Bavato | t dlakomn tNe aAAnAemidpaonc petall Twv KUTTapKWY

HEHPPAVUWV Kal TWV HETAYPAPIKUWV ""P"‘Yé"%‘éYg A. N Engl J Med. 2004:350:1220-1234



FPL: Molecular Basis

Subtype: Gene:
FPL1 Unknown
FPL2 LMNA
FPL3 PPARG
FPL4 PLIN1
FPLS AKT2

FPLG CIDEC



FPLD, cont.

* Autosomal dominant

* Prevalence <1 in 10 million

* Described in ~300 patients mainly of European
ancestry



Table 4
Subtypes of FPLD

Subtype

Genetic Mutation

Prevalence

FPLD 1 (Kobberling-type)

Molecular basis unknown

Rare'®

FPLD 2 (Dunnigan-type)

Missense mutations in LAMNA

Most common subtype; more

than 500 patients
reported’

FPLD 3 Heterozygous mutations in Second most common

PPARG subtype; about 30-50
patients reported<"<'

FFLD 4 Heterozygous mutations in Reported in three families™
PLINT

FPLD5 Homozygous nonsense One patient reported”
mutation in C/IDEC
(autosomal recessive)

FPLDG Homozygous mutation in Six patients reported<*<-
LIPE (autosomal recessive)

FPLD7 Heterozygous mutation in Reported in one family*’

ADRAZA

AKTZ2-linked lipodystrophy

Heterozygous mutation in
AKTZ2

Reported in one family<®

Endocrinol Metab Clin North Am. 2016 Dec;45(4):783-797.



Kobberling-Dunnigan Syndrome, cont.







FPLD 2
(Dunnigan-

type)




Partial Lipodystrophy Due
to PPAR-y Mutations

'w: "‘ o

Case was followed as a type A insulin-resistant patient for years




Teenager with Atypical Partial Lipodystrophy:
Initial Diagnosis of Pediatric Cushing’s

Lots of body fat, but leptin undetectable



Importance of Full Physical Exam




Mandibuloacral Dysplasia (MAD):
Clinical Characteristics

Skeletal abnormalities

— Mandibular and clavicular hypoplasia

— Acro-osteolysis

*  Progeroid manifestations
— Cutaneous atrophy with prominent superficial

vasculature and mottled hyperpigmentation

— Thin, beaked nose
— Hair loss

- Delayed dentition and closure of cranial sutures,
crowded teeth

- Joint stiffness

- Lipodystrophy: partial (type A) or generalized (type B)

Garg A. J Clin Endocrinol Metab. 2011;96:3313-3325.



MAD: Laboratory Characteristics

+ Diabetes, glucose intolerance, insulin resistance
* Mild hypertriglyceridemia and low levels of HDL
cholesterol reported in some patients with MAD

Garg A. J Clin Endocrinol Metab. 2011;96:3313-3325.



MAD: Molecular Basis

Subtype: Gene:
MAD A LMNA
MAD B ZMPSTE24



Mandibular Hypoplasia, Deafness,
and Progeroid (MDP) Syndrome

* Generalized loss of subcutaneous fat

* Mandibular hypoplasia

* Short stature

+ Joint contractures

+ Sclerodermatous skin with mottled pigmentation

+ Hypogonadism and undescended testes In
males

* Molecular genetic basis unknown

Shastry S, Simha V, Godbole K, et al. J Clin Endocrinol Metab. 2010;95:E192-197.



Mandibuloacral Dysplasia Is Caused by a Mutation in LMNA Lamin A/C

The American Journal of Human Genetics, Volume 71, Issue 2, 2002, 426 - 431

Figure 1 Clinical spectrum of MAD. A, Alopecia, micrognathia, and hanging shoulders (patient VII-1, family 1). B, X-ray films showing
hypoplastic clavicles (patient 4). C, Lipodystr...
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SHORT Syndrome

Autosomal Dominant and Recessive

Short stature
Hyperextensibility of joints
Ocular depression

Rieger anomaly

Teething delay

Premature onset of diabetes
Lipodystrophy



Classification of Lipodystrophies

* Etiology
— Genetic

— Autoimmune
— Other



Lawrence Syndrome

» ["evikeupévn AiItoduaTpoyia
* AuTodvoonc aiTioAoyiag
I. ZxeTiCéuevn pe autodvooec aoBéveieg
« EugaviCetal otnv mpwTtnh dEKAETIA TNC
Cwng
« ETepoyevAc eikdva
o 20Papéc HeTAPOAIKEC ETTITWOEIC
I. ZA evroc b eTwyv amoé Thv AimoaTpowia
II.2 opapn uttepTpiyAuKkepIOdIpia



Acquired Generalized Lipodystrophy
(AGL)

ACQUIRED GENERALIZED LIPOATROPHY

6 10/12 YEARS

|




Barraquer-Simmons Syndrome:
Acquired Partial Lipodystrophy (APL)




Other Acquired Lipodystrophies

* Mepikn AirtoduaoTpowia

* TUTTIKA avamTuooovTaioTh 2n Kai 3n 0ekasTia CWAC

* YUVAIKEIA ETTIKPATION

* duTodvoon aiTioAoyid

-- oUVABWC pe epnPpikn deppartopuoaiTida

-- avemtdpkela C3, mapouagia C3 veppiTidikoU TtapdyovTd Kdl
oTteIpapaTovePpITIOd

-- avemtdpkeia C4 kai autoavooia (ZA1, nmaritida, hashimoto)

« eAappuUTEPEC HETAPOAIKEG O1ATAPAX EC



Figure 2. Acquired partial lipodystrophy and lipedema. A, a 37 year old
woman with acquired partial lipodystrophy. C3 level<16.1 mg/dL (normal
range: 90-180) and C4 level 23.11 mg/dL (normal range: 10-40). Note the
loss of SAT from the upper body to the waist but obesity of the hips and
legs (photo by Dr Alper GURLEK). B, a woman with lipedema stage Il and
a previous history of obesity with a 100 kg weight loss; note redundant
skin on arms and abdomen from weight loss of non-RAD fat; note also
lipedema in legs.



Joint Contractures, Microcytic Anemia,
and Panniculitis-Induced (JMP)
Autoinflammatory Lipodystrophy

Severe panniculitis-induced lipodystrophy (face, arms,
thorax)

No acanthosis nigricans or hyperinsulinemia

Mild hypertriglyceridemia

Low HDL cholesterol

Mild elevations of liver enzymes

Limb muscle atrophy, joint contractures (hands and
feet)

Microcytic hypochromic anemia
Hypergammaglobulinemia

Garg A, Hernandez MD, Sousa AB, et al. J Clin Endocrinpl Metab. 2010;95:E58-E63.



in JDM

d Lipodystrophy

1Z€

General




JDM-Associated Partial
Lipodystrophy




Lipodystrophy Is Rare in JDM and
Adult Dermatomyositis

* 8.6% in JDM (28/324)

* <1% in adult dermatomyositis

* None in polymyositis or overlap myositis
(Juvenile or adult)

Bingham A, Mamyrova G, Rother Kl, et. al. Medicine (Baltimore). 2008;87:70-86.



Juvenile Dermatomyositis (JDM)-
Associated Lipodystrophy




Other Etiologies for Lipodystrophy

« Specific drugs (eg, antiretroviral drugs)
* Viral iliness (molecular mimicry?)
» Local injections (typically only focal fat loss)



2. UVAON KAIVIKA gupAuaTta AItoduaTpo@iwy

v NITTodUOTPOPIKAC PAIVOTUTIOC

v" ueAavifouoa akavbwan

vYmepTpowia puwyv, pAepekTaoia

v'HmtatopeyaAia

I. AImwdec ATTap 2 TeartonmdriTidd-Kippwaon

YmepTpixwaon, appevomoinan, aunvopold, uttoyovigotnra, PCOs
YTepTpopIkN-01aTATIKA HUOKAPOI0TTADEId, diaTapaXEC AYWYIHOTNTAC

TTveuparikn kaBuoTepnon

N N NN

MeTaPpoAikéc diaTtapaxéc

I.  YmepyAukaipia, gn KETWTIKA

i.  IvoouAivoavTioTaon

iii.  YmepTpiyAukepidaipia/peiktn ducAhimdaipia
iv. AuEnpévoc peTaPpoAikog pubpuog



Hyperandrogenism




Typical Laboratory Findings

* |nsulin resistance and hyperinsulinemia

» Diabetes or impaired glucose tolerance test

- Triglyceride and free fatty acid (FFA) levels 1 1 1
» HDL cholesterol levels {

» LDL cholesterol t (variable)

- Androgen levels in females {

Chan JL, Oral EA. Endocr Pract. 2010;16:310-323.



Insulin Action:
Control Versus Lipodystrophy

Muscle Glucose Uptake Suppression of
25, Mg/(kg LBM-min) 1001Glucose Production (%)

T

Control Lipodystrophic 0 Control Lipodystrophic

Petersen KF, Oral EA, Dufour S, et al. J Clin Invest. 2002;109:1345-1350.



Tissue Deposition of Triglycerides

Generalized Lipoatrophy Normal Adiposity Generalized Obesity

Severe Insulin Resistance Normal Insulin Sensitivity Severe Insulin Resistance




Cardiac Findings in Lipodystrophy

Patients (n) Cardiac Echo
Findings

19 10 with LVH
4 with LVD
1 with PDA

8 with LVH
Moderate LVD

Concentric
remodeling

6 with LVH
1 with LVD

Lupsa BC, Sachdev V, Lungu AO, Rosing DR, Gorden P. Medicine (Baltimore). 2010;89:245-250.



Cardiac Findings
In Lipodystrophy, cont.

Cardiomyopathy (hypertrophic or dilated)
Conduction system abnormalities in some
Sudden cardiac death

Premature coronary artery disease



Renal Findings in Lipodystrophy

Hyperfiltration and proteinuria (AGL, CGL)

Pathology of diabetic nephropathy rare

Focal segmental glomerulosclerosis (AGL, CGL, and
mandibuloacral dysplasia (MAD)-associated
lipodystrophy)

Membranoproliferative glomerulonephritis (even in
familial partial lipodystrophy [FPL]), may be associated
with low C3 and C3NeF

May progress to end-stage renal disease



Other Specific Manifestations

Increased appetite and hyperphagia in
generalized lipodystrophy (due to low leptin)
Skeletal system: lytic bone lesions in CGL
Muscles: myopathic features in FPL

Skin: neutrophic dermatosis, panniculitis, etc.
Manifestations of specific syndromes
Manifestations of associated autoimmune
diseases

Lymphomas in AGL (late-onset) or APL
Potential for malignancy: breast, endometrial



Other Potential Causes
of Mortality and Morbidity

High triglycerides:
* Acute pancreatitis
*  Eruptive xanthomata



Lipodystrophy Syndromes

» Fatty infiltration of liver
and other tissues

» Deficiency of adipocyte
hormones (eg, leptin)




Clinical Approach: First Steps

« ToTtopiko (paivoTumocg, oikoyévela, aipgopiia)

* TTpooeKTIKA KAIVIKA £C£Taon

* TTpoodiopiopoc Aioug (deppaTikéc TTuxéc, DEXA,
MRI, CT)

« lMeveTikog éAeyxoc (LMNA, AGPATZ2, BSCLZ2,
ZMPSTE24, PPARg)

« EAgyxoc yia Z A\, ivoouAivoavTtioTaon, SucAimidadipid



Clinical Features That Increase the Suspicion of Lipodystrophy
Essential feature
Generalized or regional absence of body fat
Physical features

Failure to thrive (infants and children) J Clin Endocrinol
Prominent muscles, Prominent veins (phlebomegaly) Metab. 2016 Dec;
Severe acanthosis nigricans 101(12): 4500-4511.

Eruptive xanthomata
Cushingoid appearance, Acromegaloid appearance
Progeroid (premature aging) appearance
Comorbid conditions
Diabetes mellitus with high insulin requirements
>200 U/d, >2 U/kg/d, Requiring U-500 insulin
Severe hypertriglyceridemia
>500 mg/dL with or without therapy
>250 mg/dL despite diet and medical therapy
History of acute pancreatitis secondary to hypertriglyceridemia
Non-alcoholic steatohepatitis in a non-obese individual
Early-onset cardiomyopathy
PCOS
Other historical clues
Autosomal dominant or recessive pattern of similar physical features or metabolic
complications
Significant hyperphagia (may manifest as irritability/aggression in infants/children)




AIAI'NQXH

Suspicion of lipodystrophy

v

l

History (Age of onset and other clinical features)
Physical Exam (Documentation of Fat Loss)
Anthropometry and Metabolic work up

l

Progeroid features

Detailed Pedigree Analysis

Positive family history
or consanguinity

Autoimmune

disease

«/\»

No family history

Y

/\

Onset at Birth/Infancy

Onset in Late childhood

s il %

Extremities
fat loss

Suspect genetic lipodystrophy

Upper body
fat loss

Generalized
fat loss

]

v

Genotyping

Y

Genetic Counseling
Prenatal Diagnosis
Screening of family members

g

Y

Suspect Acquired lipodystrophy

!

Serum markers

J Clin Endocrinol Metab. 2016 Dec; 101(12): 4500-4511.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5155679/

Clinical Approach: Next Steps

« EAcyxoc ATtatog, kapdiayyeiakou, veppou

« EAcyxoc yovigoTnTac, oppovwy gUAoU

« EAcyxoc okeAeToU yia MAD, CGL

* Bioyia déppartog oTIC EMIKTNTEC

« EAeyx0C OUPTTANPWHATOC OTIC EMIKTNTEC HE AAAA
autodvood

« EAgyxoc yia uttepgayia, binge-eating



Differential Diagnosis

» [evikeupévn Auroduatpopla

« Kaxelia

* Neupikh avopetia

* YTTOOITIONOC

> Mepwn

* 2. Cushing

« KevTpikh maxuoapkia/peTaPpoAiko ocuvdpopo
* TToAAaTAR ouppEeTPIKA AITTopdTWON

« TTepioxikéc AiroduaTpoieg



MakpontpoBOeopec emiAokéc Tng HAART

AucAumdatpia/zN

Alatapaxeg tng
2UvBeong Zwpatog






http://www.google.gr/url?url=http://www.skincareguide.ca/glossary/l/lipoatrophy.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=I5exU7voBqfU0QX2-YAI&ved=0CC4Q9QEwDQ&sig2=bhXOK_-OzHG2R7eSCMkSlA&usg=AFQjCNFJ--MbfyhgG7QZxcZdPWyKtD_sLg
http://www.google.gr/url?url=http://www.vgrd.org/archive/cases/2005/sle/sle.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=I5exU7voBqfU0QX2-YAI&ved=0CBoQ9QEwAw&sig2=ZMgZ2fcOhpEoR_Zda4YNyw&usg=AFQjCNEtlfSYaAcvHcihqdu5Iq1xeWMsUw

Metabolic Effects of PIs

Lipids Glucose

RTV TTC/ITG T insulin resistance
LPV TTC/ITG T insulin resistance
IDV TTCITG T insulin resistance
NFV T LDL/TG, ¥ HDL | no A insulin sensitivity
APV/FPV TTCITG no A insulin sensitivity
TPV T TCITG ?

SQV no A no A insulin sensitivity
ATV no A no A insulin sensitivity




HAART

» 01 Plc pokaAouv Aimoartpogia avaotéAAovTag T YEow sterol regulatory enhancer—
binding protein 1 (SREBP1)—evepyomoinan 1ou X utrodoxed Twv AITTOKUTTAPWY KOl TWV
PPAR ayxeti(opévwy rapayoviwv. O1 Pl avaaTtéAouv n Airoyévean kai
010¢popOTIoINaN TWV AITTOKUTTAPWY, dIEyEipouv TN AITTGAuaN Kal dIaTapAdoaouy ThV
TTUpPNVIKN etdBean Tou SREBP1.

» Ao 1ouc NRTI¢, 10 stavudine auvdéeTal TepIcaOTEPO [E AITTOATPOYIA, KUPIWE av
ouvduadetal pe ddi. Autd mlavwe oPeileTal a€ PITOXOVOPIOKK) TOCIKOTNTA AOyW
avaoToAnc ¢ DNA oAupepdang ata Airrokutrapa. O NRTIs avaatéAouv T
NiTToyEvean Kai T d1a¢popoTToinan Twv AITTOKUTTApwWY, diEyeipouv TN AiItdAuan, Kal
QOKOUV GUVEPYIKNA TOgIKN dpdan pe Toug PIc in vitro kai in vivo.



Acquired

: : : Barraquer-
Becardinnelli EPLD2 generalized g

Simmons

-Seip (with Crohn’s)

Endocrinol Metab Clin North Am. 2016 Dec;45(4):783-797.





https://lh4.googleusercontent.com/-03dHQClnROg/TXzpdmwlGvI/AAAAAAAACUU/Obq7F52XYsw/s1600/F2.large.jpg
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AIAITA -AZKHZH

Airroatpowia:
Aev anokaBioToUv TiIC anoOnkeg Aimoug
AirourtepTpoyia:
Kamoieg peAETec deixvouv petpia PeAtiwon Tng
AitouTtepTpowiac
Avohmidaipia:
2UoTnHATIkn aoknon Kai diarpoyn XapnAn oe Aimapa
Kadl guamroppopnTouc udaTtavlpakec PeATIWVOUV TN
OuoAImiddifia Kal HEIWVOUV ToV Kapdlayyeiako KivOuvo

medium-chain triglyceride-formulas o€ naidia kot moAU
xaunAn npoocAnyn Airoug otouc¢ eviAtkoug

Movo cis-monounsaturated fats kot long-chain omega-3 fatty
acids




More Concentrated Basal Insulins
in Development

U-300 insulin glargine
U-200 insulin degludec

The hope is that more concentrated
preparations of these long-acting basal
analogues will result in smaller insulin
depots and more consistent absorption
with the larger doses required in
severely insulin-resistant patients.




What About Adding GLP-1
for These Patients?

- n =13 patients receiving >200 units/day of insulin for 13 months
- Add liraglutide

| Weight(Kg) | Insulin Dose (U/kg) | A1C (%)

Chukwu JF, Hirsch IB, Trence D. Presented at ENDO 2012,the 94t annual meeting
of the Endocrine Society, Houston, Texas, June 2012.



Metreleptin

* Metreleptin: recombinant human methionyl leptin
* Metreleptin is an analogue of human leptin, in
which an additional methionine has been added

at the amino terminus.



Summary of Metreleptin Effects
in Lipodystrophy

Appetite and body weight
Insulin resistance

Diabetes

Hypertriglyceridemia
Steatohepatitis

Reproduction

Kidney disease

Decreased
Decreased

Decreased A1C
Decreased insulin doses

Decreased
Improved

Normalized menstrual cycles
Increased fertility

Decreased hyperfiltration
Decreased protein excretion




_ Table 9

Approval and indications of metreleptin therapy

Type of
Lipodystrophy

Approvals

Indications

Clinical
Considerations

Generalized
lipodystrophy
(both CGL and
AGL)

United 5tates: approved

as adjunct to diet for
treatment of
metabolic
complications.

Japan: approved

Europe: available
through
compassionate care
programs.

First-line drug treatment

(after diet/exercise
intervention) for
metabolic and
endocrine
abnormalities.

May prevent

comorbidities and
metabolic
complications in
young children.

Decreases
hyperphagia,
leading to weight
loss. May need to
be discontinued if
excessive weight
loss occurs.

Partial
lipodystrophy
(both FPLD
and APL)

United 5tates: not
approved.

Japan: approved as an
adjunct to diet

Europe: through
compassionate care
programs.

May be considered for

patients with
hypoleptinemia
(leptin <4 ng/mL) who
have severe metabolic

abnormalities, such as
HbA,. »8% and/or

triglycerides
=500 mg/dL.

Clinical response not
as good as in
generalized
lipodystrophy.
Patients with

lower leptin levels
show the most
benefit.




2 uuttepdopartda

v' H ammwAeia Aittoug, TOTIKA R YEVIKEUHEVA, 0€ ouvOUdOpO HE
IvaoUAivoavTioTaoh kai ducAimidaipia, eivar n pdaon Tne
d1ayvwaonc

v MeTaPpoAIkEC KAl avamapaywyikeéG d1dTapaxEeC ival Td
BPaoikd kAivikd tpopAnpara

v H diayvwon ouvdéeTal e onPATIKA VOOnPOTNTA KAl TTPWIHO
Odvaro

v YTtdpx el onUAavTIiKA @AIVOTUTIIKA €TEPOYEVEIT, KAl Yid AUTO

gival TToAU onHavTikA N TTPOOEKTIKA KAIVIKA £€€Taon
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