Supplemental Methods
ECLip Registry
The registry was designed to retro- and prospectively collect data on demographic, anthropometric, clinical, biochemical, genetic and therapeutic parameters in order to characterize the phenotype, describe the natural history of patients of all ages living with lipodystrophy and to investigate long-term treatment outcomes in a real-world setting. Information on patient status (active, loss of follow-up, deceased) is collected regularly. The consortium is governed by a board elected from the ECLip registry members and a representative of patient advocacy groups.

Definition of lipodystrophy subgroups and genetic testing
In centres where genetic testing is available, gene panels included the 23 genes known to be involved in lipodystrophic and/or insulin resistance syndromes (ie, AGPAT2, AKT2, BSCL2, CAV1, CIDEC, DYRK1B, INSR, LIPE, LMF1, LMNA, LMNB2, NSMCE2, PCYT1A, PIK3R1, PLD3, PLIN1, POC1A, POLD1, PPARG, PSMB8, PTRF, TBC1D4, and ZMPSTE4). Variants of those genes were considered as pathogenic based on ACMG criteria, ClinVar database, or co-segregation and/or functional studies. If needed, diagnosis was updated according to the clinical course of disease or the results of genetic tests.  For sub-group analyses we divided the patients according to the main lipodystrophy subgroups as outlined above: congenital generalized lipodystrophy (CGL), familial partial lipodystrophy (FPLD), progeroid syndromes associated with generalized lipodystrophy (PSGLD) and with partial lipodystrophy (PSPLD), acquired generalized lipodystrophy (AGL), acquired partial lipodystrophy (APL), acquired localized lipodystrophy (ALLD) and others forms of lipodystrophy including autoinflammatory syndromes. As familial partial lipodystrophies include an ill-defined subgroup of lipodystrophy without known genetic cause (FPLD1) this group was analysed separately. We also analysed patients with FPLD2 separately because this diagnosis made up for the largest group of patients within the registry (see Supplemental Table 2 for details).

Definition of medication subgroups
We also grouped the medication into subgroups
1. Myalepta (A16AA07, metreleptin)
2. Insulin (A10A, insulin)
3. non-insulin anti-diabetic drugs (A10B-A10X, other antidiabetic drugs)
4. lipid modifying agents (C10A, lipid modifying agents)
5. antihypertensive treatment 
· C02 antihypertensiva with antiadrenergig action – central and peripheral
· C03 diuretics [thiazides, low-ceiling-diuretics excluding thiazide, high-ceiling diuretics}]
· C03DA	Aldosteronantagonists
· C04, peripheral vasodilators
· C07, ß-adreno-receptor-agonists)
· C08, calzium channel blocker
· C09 medication affecting the renin-angiotensin system 
6. L04	immunosuppressants
· H02AB04	Methylprednisolon
· H02AB06	Prednisolon
7. Anti-koagulation treatment (B01, antithrombotic drugs)
8. Cardiac treatment (C01, cardiac therapy)
9. Pain medication (N02, analgetics)
10. anti-depressive therapy (N06, anti-depressants)
11. biphosphanats (M05BA)
ß-blockers were grouped as antihypertensive treatment/cardiovascular active drugs though some of them are used to treat cardiac arrythmias. 

Definition of clinical characteristics
We grouped comorbidities into the following 8 sub-groups: 
· metabolic
· abdominal
· vascular
· cardiac
· renal
· neuro-muscular
· reproductive symptoms and comorbidities
· psychological comorbidities and pain

Definition of causes of death
We grouped causes of death in the following subgroups
· cancer
· metastatic angiosarcoma 
· cerebral lymphoma
· pelvic cancer
· gastric cancer
· colon cancer
· multi metastatic adenocarcinoma of the lung
· infections
· aspiration pneumonia
· sepsis
· respiratory sepsis
· COVID 19 pneumonia
· heart failure
· heart disease
· heart failure
· severe heart failure
· heart failure during recovery from a surgical operation 
· thrombosis
· myocardial infarction
· stroke
· bleeding
· Unknown - supposedly gastrointestinal bleeding as a result of opioid overdose
· cerebral haemorrhage due to traumatic brain injury
· aortic dissection
· cirrhosis
· decompensated liver cirrhosis 
· multiorgan failure
· status epilepticus
· encephalopathy
· unknown

Laboratory values:  
The following laboratory values were evaluated: Hb (g/dl), WBC (giga/l), Platelets (giga/l), Albumin (g/l), Calcium (mmol/l), CK (U/l) (without peds), ALT (U/l), AST (U/l), yGT (U/l), Bilirubin (mg/dl), Fasting plasma glucose (mg/dl), Fasting insulin (pmol/l)(not insulin treated), HbA1c (%), Leptin (µg/l) (not leptin treated), Adiponectin (µg/ml), hcCRP (mg/l), Fasting serum triglycerides (mg/dl),  Total cholesterol (mg/dl), HDL (mg/dl), LDL (mg/dl), 25 OH Vit D (ng/ml), PTH (pg/ml), C3 complement (mg/dl), TSH (mU/l), Serum urea (mg/dl), Serum creatinine (mg/dl), Estimated GFR (ml/min/1.73m2).
Commercially available assays were used, however, each centre used their own assays and we did not correct values for the different assays. 
Data was only presented data if information was available for n> 3 cases.
Leptin and insulin concentration were presented among cases without metreleptin or insulin medication, respectively. 



Supplemental Table 1: Definition of disease groups
	Group
	Subgroup
	Disease
	Gene
	Orpha
	OMIM

	
GLD

	CGL
	
	CGL1
	AGPAT2
	528
	#608594

	
	
	CGL2
	BSCL2
	528
	#269700

	
	
	CGL3
	CAV1
	528
	#612526

	
	
	CGL4
	CAVIN1/PTRF
	528
	#613327

	
	
	PELD
	BSCL2
	363400
	# 615924

	
	
	CGL, undefined
	n/a
	n/a
	n/a

	PSGLD
	
	Hutchinson Gilford-Progeroid
	LMNA
	740
	#176670

	
	
	SHORT syndrome1
	PIK3R1
	3163
	#269880

	
	
	Mandibuloacral dysplasia with type B lipodystrophy
	ZMPSTE24
	90154
	#608612

	
	
	MDPL syndrome
	POLD1
	363649
	#615381

	
	
	Atypical Werner syndrome2
	Multiple genes
	79474
	n/a

	AGL
	
	AGL, autoimmune
	n/a
	79086
	n/a

	
	
	AGL, idiopathic
	n/a
	79086
	n/a

	
	
	AGL, panniculitis 
	n/a
	79086
	n/a

	
PLD

	FPLD
	FPLD1
	FPLD1
	n/a
	79084
	#608600

	
	FPLD2
	FPLD2
	LMNA
	2348
	#151660

	
	oFPLD
	FPLD3
	PPARγ
	79083
	#604367

	
	
	FPLD4
	PLIN1
	280356
	#613877

	
	
	FPLD, AKT associated
	AKT
	79085
	n/a

	
	
	FPLD, undefined
	n/a
	n/a
	n/a

	PSPLD
	
	Mandibuloacral dysplasia with type A lipodystrophy
	LMNA
	90153
	#248370

	
	
	Werner syndrome
	WRN/RECQL2
	902
	#277700

	APL
	
	Barraquer Simons Syndrome
	n/a
	79087
	%613913

	
	
	APL associated with total body irradiation and hematopoietic stem cell transplant
	n/a
	n/a
	n/a

	
	
	APL, undefined
	n/a
	n/a
	n/a

	
others

	ALLD

	
	OTULIN-associated autoinflammatory syndrome3
	OTULIN
	500062
	#617099

	
	
	Drug-induced localized lipodystrophy
	n/a
	90157
	n/a

	
	
	Idiopathic localized lipodystrophy
	n/a
	90158
	n/a

	
	
	Panniculitis-induced localized lipodystrophy
	n/a
	90159
	n/a

	oLD
	
	Proteasome-associated autoinflammatory syndrome 1, PRAAS1
	PSMB8
	324977
	#256040

	
	
	Donohue syndrome
	INSR
	508
	#246200

	
	
	Insulin receptor defect 
	INSR
	769
	#262190

	
	
	oLD, undefined
	n/a
	n/a
	n/a

	
	
	
	
	
	



Lipodystrophy subtypes were categorized in above named 10 subgroups for comparison. 
1 SHORT syndrome was classified as PSGLD eventhough most cases show only a partial lipodystrophy. However, insulin resistance in this syndrome is severe, comparable to generalized LD forms
2 Most cases of atypical Werner syndrome are caused by LMNA variants, however, cases without LMNA variants have been described
3 OTULIN-associated autoinflammatory syndrome can be associated with both localized and partial LD
AGL, Acquired Generalized Lipodystrophy; ALLD, Acquired Localized Lipodystrophy; APL, Acquired Partial Lipodystrophy;  CGL, Congenital Generalized Lipodystrophy; FPLD, Familial Partial Lipodystrophy; MDPL, Mandibular Hypoplasia, Deafness, Progeroid Features and Lipodystrophy Syndrome; oLD, other forms of lipodystrophy; oFPLD, Other Forms of Familial Partial Lipodystrophy not including Type 1 and 2;PELD, Progressive Encephalopathy with Lipodystrophy; PSGLD, Progeroid Syndrome associated with Generalized Lipodystrophy; PSPLD, Progeroid Syndrome associated with Partial Lipodystrophy; SHORT syndrome, Short stature, hyperextensibility of joints, ocular depression, Rieger anomaly and teething delay syndrome.


