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A prevalent multifaceted condition influencing healthy aging
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CALCIFICATION | MULTISTEP PROCESS

ECM components Calcium binding Neutralization

: " ) Maturation into
collagen-elastin Net positive charge by anions

hydroxyapatite crystals

e PSELL-

DA

Humans are supersaturated for calcium and phosphate




NORMAL MINERALIZATION | ACTIVELY REGULATED

PROPASATORS and ANTAGONISTS

CARTILAGE




FCTOPIC MINERALIZATION | DYSREGULATION

BRAIN

PROPASATORS and ANTAGONISTS

TENDONS

BLOOD VESSELS  ABDOMINAL
ORGANS




FCTOPIC MINERALIZATION | DYSREGULATION

o
:

MORTALITY




ECTOPIC CALCIFICATION | OUTLINE

- MECHANISMS OF ECTOPIC CALCIFICATION

- ECTOPIC CALCIFICATION IN RARE (AND COMMON) DISEASES
- GENETICS OF ECTOPIC CALCIFICATION

- DIAGNOSIS AND MANAGEMENT OF ECTOPIC CALCIFICATION
- TREATMENT OF ECTOPIC CALCIFICATION

- NEED FOR INTEGRATIVE MANAGEMENT OF ECTOPIC CALCIFICATION




MECHANISMS OF MINERALIZATION | MULTIFACTORIAL

Inherited Risk Factors

Endothelial function, leukocyte adhesion Bone metabolism, osteochondral differentiation,

and activation calcification

Angiotensin-converting enzyme ACE (I/D) Ecto-nucleotide pyrophosphatase/phosphodiesterase 1

E-Selectin ELAM1 (S128R) ENPP1 K173Q

CC chemokine receptor 2 CCR2 (V64l) 24-hydroxylase Cyp24A1 (rs2762939)

Redox stress modulation Bone morphogenetic protein 7 BMP7 Host

Glutathione peroxidase-1 GPx-1 Pro197Leu Matrix gla protein MGP and

Vitamin K metabolism Klotho KL X

Calumenin CALU A29809G Fetuin A ASHG Thr256Ser Environmental

Vitamin K epoxide reductase complex subunit 1 Osteoprotegerin OPG Factors

VKORC1 C1173T Unclear mechanism

Arterial matrix remodeling Epoxide hydrolase EPHX2

Matrix metalloproteinase 3 MMP3

Antisense noncoding RNA in the INK4 locus ANRIL Atherosclerosis
Diabetes

CKD

Other Modulators of Artery Calcification SerumEhosphiats
Serum Calcium

- s Receptor for Advanced Glycation End Products RAGE PTH
Artery Calcification TNAP tissue nonspecific alkaline phosphatase ALPL Vitamins D, K metabolism
Inhibitors Cartilage Oligomeric Matrix Protein COMP Bone metabolism, turnover
Discoidin domain Receptor 1 DDR1 Hypertens.lon

Collagen Type 1 COL1A1, COL1A2 Aging
CD73, NTSE Transglutaminase 2 TGM2

Fibrillin 1 FBN1 MaARIGEL VI

Osteopontin OPN Hormonal factors (estrogens, androgens)
Osteoprotegerin OPG Hyperlipidemia
Matrix gla protein MGP Smokl'ng
Carbonic anhydrase2 Car-2 Homocysteine
Progressive Ankylosis ANKH

Transcriptional intermediary factor1 TIF1

Ecto-nucleotide pyrophosphatase/phosphodiesterase 1 ENPP1 Drugs: bisphosphonates, statins,
ATP-binding cassette transporter subtype 6 ABCC6 calcium supplements,

SMA-related protein 6 Smadé vitamins (D, K),
Adiponectin ADIPOQ phosphate binders, estrogens, SERMs, androgens,

Fetuin A AHSG teriparatide, calcitonin

Physiologic

Klotho KL

Rutsch et al., Circ Res, 2011




PATHWAYS TOWARDS ECTOPIC MINERALIZATION
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PATHWAYS TOWARDS ECTOPIC MINERALIZATION

DNA damage

endogenous/exogenous causes

o

—IIIIIIII.I:IIII SSB, base damage
o

DsB LUV

*‘e

DNA damage response
(DDR)

1. Sensors
MRN

2. Transducers

3. Effectors




PATHWAYS TOWARDS ECTOPIC MINERALIZATION
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PATHWAYS TOWARDS ECTOPIC MINERALIZATION

Hydroxyapatite crystals

& - &%

inorganic pyrophosphate

ATP AMP + PPi Pi AMP Pi + Ado

ECM
(IITTTTTTT

DO0000O00O
Cytoplasm

ANKH ABCC6 ENPP1 TNAP CD73 A2bAR




FCTOPIC CALCIFICATION | HEREDITARY DISORDERS




Neurology

Cardiology &
vascular disease
Endocrinology
Nephrology

Dermatology

Rheumatology

Orthopaedics &
physiotherapy

Ophthalmology
Pneumology
Generalized

RARE & COMMON DISORDERS | VARIABILITY

Hereditary diseases

COATSplus syndrome;
Leuko-encefalopathy with calcifications and
cysts;

Primary familial brain calcification

Generalised arterial calcification of infancy
(GACI);

Pseudoxanthoma elasticum (PXE);
Singleton-Merten syndrome

Hypophosphatasia;
(pseudo)Hypoparathyroidism

Gitelman syndrome;
PXE

Calcinosis cutis;
Calcinosis universalis;
Calciphylaxis;

PXE;

PXE-like syndrome;
Tumoral calcinosis

Chondrocalcinosis;
Hereditary calcification of joints and arteries
(ACDC)

Fibrodysplasia ossificans progressiva;
Progressive osseous heteroplasia

PXE
Keutel syndrome
Progeroid syndromes

Acquired diseases

Alzheimer disease;
Brain tumors;

Down syndrome;
Lewy body disease;
Parkinson disease;
Vascular dementia

Heart failure;

Valve calcification;

Vascular calcification (coronary, peripheral art.);
Metabolic syndrome

Diabetes mellitus;
Metabolic syndrome

Chronic kidney disease;
Nephrocalcinosis, kidney stones

Dermatomyositis;
Myositis ossificans;
Polymyositis

CREST syndrome;
Osteoarthritis;

Scleroderma;

Systemic lupus erythematosus

Degenerative disease of intervertebral disk;
Scoliosis

Age-related macular degeneration (ARMD)
Chronic obstructive lung disease

Sarcoidosis;
Systemic sclerosis

www.itnintec.com




RARE CALCIFICATION DISEASES | CLASSIFICATION 1

&

METASTATIC

* Tumoral calcinosis

* Primary hyperparathyroid.
* Second. hyperparathyroid.

* Sarcoidosis

* Vitamin D intoxication
* Milk-Alkali syndrome
* Renal failure

* Tumor lysis syndrome

DYSTROPHIC

* Systemic sclerosis

* Scleroderma

. (Hutchinson-GiIford) progeria
* ACDC-related arterial calcif.

* Pseudoxanthoma Elasticum

* GAC

* Keutel syndrome

* Basal ganglia calcification

OSSIFICATION

* Myositis ossificans

* Fibrodysplasia ossificans
progressiva

* Primary Hypertrophic osteo-
arthropathy




RARE CALCIFICATION DISEASES | CLASSIFICATION 2

(H]

INORGANIC PYROPHOSPHATE
DEFICIENCY

COATSplus

Type 1 IFN

Tumoral calcinosis

INTERFERONOPATHY

GGCX

O

VK-DEPENDENT DISEASES

all the 2e5t

W
Kzrimary Basal Ganglia Calcif)

Fibrodysplasia Pfq,g. Ossif.




PP DEFICIENCY | PSEUDOXANTHOMA ELASTICUM (PXE)

PXE affects the skin, eyes and cardiovascular system




PP DEFICIENCY | PSEUDOXANTHOMA ELASTICUM (PXE)

Calcification-related Calcification-unrelated

N
e e S, Spin: -82 \ . & -
Coronary occlusions''t: -&3 Neo-intimal proliferation

Karam et al, 2015

Plaque % area




A METABOLIC DISORDER | ABCC6 DEFICIENCY

DEFICIENT CALCIFICATION INHIBITORS (MGP, FETUIN-A)
. INCREASED OXIDATIVE STRESS
ATP ACTIVATED DNA DAMAGE RESPONSE

Eyes

PPi i D Q. S

" 23k

s s % Heart & vessels
Van Gils et al, J Clin Med, 2023

Liver

PPi correction does not completely alleviate calcification in animal models




PP DEFICIENCY | GENERALIZED ARTERIAL CALCIFICATION OF INFANCY

Noi
N g

PPi + AMP

In utero ectopic calcification of bloodvessels and hypertrophia of the vessel wall




PPI DEFICIENCY | THE PXE - GACI SPECTRUM

Infancy Childhood Adulthood

ENPP1 associated GACI % % H i ‘ 1
| A
ENPP1 associated PXE % @ H "{

ABCCE6 associated PXE

GGCX associated PXE

Picture Key

© 4 H N

ViV
Arterial calcification Myocardial ischemia Joint calcification Hypophosphatemic Angioid streaks seudoxanthoma Kidney calcification Cutis laxa Prolonged
rickets prothrombin time

Nitschke et al., 2012

PXE can also be caused by mutations in the ENPP1 gene
GACI can also be caused by mutations in the ABCC6 gene




PPI DEFICIENCY | ROLE OF DISEASE MODIFYING FACTORS

/

ABCC6

p.(Arg765Glu)
p.(Glu1406Lys)

GENERALIZED ARTERIAL CALCIFICATION OF INFANCY

ldentical ABCC6 mutations can cause either PXE or GACI




PPI DEFICIENCY | ARTERIAL CALCIFICATION D/T CD73 DEFICIENCY

Adenosine




INTERFERONOPATHY | SINGLETON-MERTEN SYNDROME

Autosomal dominant short stature, bone dysplasia and heart failiure




VK-DEPENDANT DISEASES | VITAMIN K CYCLE

zymogen
\
CO,— ~ o
O™~ -
/
OH
CH;
R
OH
Vitamin KH, (Hydroguinone)
A
\
\
\ ~
NQO1/2 ? =

CH»

@)
Vitamin K (Quinone)

Coagulation factors
Matrix Gla Protein

Active zymogen

/\
- -
v
@)
CH,4
@)
R
O
Vitamin K Epoxide
]
/
€-" VKORC1




VK-DEPENDENT DISEASES | KEUTEL SYNDROME

CARDINAL FEATURES

..

Facial dysmorphia: Brachytelephalangism Cartilaginous calcification

long face (Peripheral pulmonary stenosis)
midface hypoplasia

small alae

ucMGP

‘ /
A

) . ) cMGP +—
7 pathogenic variants in the MGP gene /




VK-DEPENDANT DISEASES | VITAMIN K CYCLE
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VK-DEPENDENT DISEASES | PXE-LIKE DISORDER WITH COAGULOPATHY

Vanakker et al, J Invest Dermatol, 2007




VK-DEPENDENT DISEASES | PXE-LIKE W/ PIGMENTED RETINOPATHY

Kariminedjad, Vanakker et al, J Invest Dermatol, 2014




GGCX | DISEASE MODIFYING CAPACITIES

Vanakker et al, Am J Med Genet, 2011




Patient 111-3

Coagulation
disorder

ABCC6 + GGCX | DIGENIC INHERITANCE

g
D skin

‘ Coagulation

V255M
S300F

aaex |
ABCC6 R1141X

|:V255|\/|
GGCX S300F
ABCC6 R1141X

Li et al, 2009

Patient 11-2

No
coagulation
disorder




BIAVAYIN CALC\HCAT!QNSl BASAL GANGLIA CALCIFICATIONS

As a group not considered a rare disorder
Part of normal aging process
Variety of acquired etiologies

22

W166: L 51




PFBC | PRIMARY FAMILIAL BASAL GANGLIA CALCIFICATIONS

Rare neurodegenerative disorder
Early onset basal ganglia calcification
Neuropsychiatric and movement disorders in 3rd-5th decade
No other mineralisation phenotypes

(ar) ,<:. )+ @ "\
]’,7?‘. +() X,
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SLC20A1

Caspase-3




BINVAYIN | LEUCO-ENCEFALOPATHY WITH C & C

Nucleolus

/ -—[{':m:H:} Transcripton

rDNA cluster

v
AVAVAVAN

47S pre-rRNA

AAA, ————>

Ribosomal proteins
and
assembly factors

SNORD118: box C/D snoRNA U8




TUMORAL CALCINOSIS | SYMPTOMS AND PATHOPHYSIOLOGY

re-absorplion




OSSIFICATION | FIBRODYSPLASIA OSSIFICANS PROGRESSIVA

TYPICAL FOP ATYPICAL FOP-Plus

Kaplan et al., 2009
Novel ACVR1 Mutation Causing Late-Onset FOP

¢.974G>C, p.G325A

c.774G>C, p.R2585 c.982G>A, p.G328R
c.774G>T, p.R2585 c.982G>C, p.6328R
¢.982G>T, p.G328W
c.619C>G, p.Q207E ¢.983G>A, p.G328E

¢.605G=T, p.R202I c.1067G;-A, p-G356D

.590-592delCTT, p.P197_F198del insL ¢.1124G>C, p.R3J5F
W s

¢.587T>C, p.L196P l'v
A\

hd

Ligand Glycine-Serina Protein Kinase Domain
Binding Rich Region
Domain Transmembrana

Domain * Original Classic FOP Mutation

Dandara et al., 2012




Birth

OSSIFICATION | FIBRODYSPLASIA OSSIFICANS PROGRESSIVA

Normal (except for congenital malformation of toes)

Flare-ups
(episodes of painful soft tissue swellings)

Initially some flare-ups may regress

Transformation of skeletal muscle, tendons, ligaments,
fascia, aponeuroses into heterotopic bone

NO skin involvement

(DD Progressive osseous heteroplasia)

Limitations in mobility

Demise
- Thoracic ossification
- Severe weight loss (jaw ossification)
- Spinal ossification




ECTOPIC CALCIFICATION | GENETICS




FCTOPIC CALCIFICATION | GENOMIC ARCHITECTURE

ELAM-1 SORT1  tnAP
PCSK9 LMNA

PDGFB 1 / XPRI GALNT3
GGCX
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OPG




Pseudoxanthoma Progeria Arterial calcification ~ Familial brain Tumoral
elasticum(-like) syndromes of infancy calcification calcinosis

PREDICT MONITOR ¥ PREVENT TREAT

THE METABOLIC SYNDROME
TYPES OF

DEMENTIA

with daily life.

Diabetes mellitus Metabolic syndrome  Chronic kidney disease Dementia




FROM RARE TO COMMON | CLINICAL EXAMPLES

ABCC6 FGF23

;‘

MGP null 55 " A,

Relative optical density

o

CKD-INDUCED CORONARY ARTERY

WARFARIN-INDUCED
MINERALIZATION MINERALIZATION MINERALIZATION




GENOMICS OF CALCIFICATION | CHALLENGES

-

. Molecular technolo al ice
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PXE | THE ABCC6 GENOMIC LOCUS

ATP

nature )
genetlcs nature genetics * volume 25 ¢ june 2000 ‘.

? ‘

7\

Mutations in a gene encoding an ABC transporter cause \ / \l
pseudoxanthoma elasticum * 5 ] )
Oli Tschuch!, Katalin Csiszar! anie 1aglino?, / ) !
vo hael Pope®#, Allan Richards®, St Berco ,
Anr !

ATP

ABCC6 Expression profile

ABCC6 LOCUS: 16p13.11

3.9 Mb 74.6 Mb promoter region 27.2 Mb
1.3 Mb 2.3 Mb
ABCC6 | _
1 5 10 15 20 25 30
ABCC6

ABCC6-w1 [
e (8804840
« Spanning 73 kb

« mRNA 4.5 kb open reading frame

ABCC6-w2 [
o R0 ABCC-¥1 & W2

- 16p
+ 99.995% homology




PXE | ABCC6 MISSENSE VARIANT INTERPRETATION

N = 286 missense variants

4 )
69% M Sherloc
ACMG-AMP
59%
30%
17%
10% 10%
Shl e 1% L]
class 1 class 2 class 3 class 4 class 5
cIass cIass cIass cIass
LP
VARIANTS OF UNKNOWN SIGNIFICANCE 68%

31%

1%

\ 4

kclass 3 LB class 3 U class 3 LPJ

133 out of 286 missense variants (47%) are (likely) pathogenic

Verschuere et al. GIM, 2020




PXE | INCOMPLETE PENETRANT ABCC6 ALLELES

p.(R391G) p.(V787I)

AF:0.0078 AF:0.00057
P%'E‘,f,'ﬁfg” Enrichment: 2.89 Enrichment: 9.53

p=5x104 p=0.02
PENETRANCE 20% 10%

i
s - I rAbeet R389G
FUNCTIONAL ; Wl parental HEK293
VALIDATION 3
% A

Third ABCC6 variant in cis - .
UNDERLYING
MECHANISM Second ABCC®6 variant in trans

Szeri et al. Hum. Mutat., 2022 ABCC6 ABCC6 ABCC6




GENOMICS | CLINICAL APPLICATIONS

PRE-IMPLANTATION
GENETIC
DIAGNOSIS




GENOMICS | TESTING FAMILY MEMBERS OF A PROBAND

i n

L |

Heterozygous carriers have a higher cardio- & cerebrovascular risk




Journal of

Medical Genetics

To cite: Nollet L, Campens L,
De Zaeytijd J, et al.

J Med Genet Epub ahead of
print: [please include Day
Month Year]. doi:10.1136/
jmedgenet-2020-107565

Original research

Clinical and subclinical findings in heterozygous
ABCC6 carriers: results from a Belgian cohort and

clinical practice guidelines

Lukas Nollet

Eye
comet-like lesions
angioid streaks

Carotid arteries
accelerated
atherosclerosis

Blood
T LDL-C
T total cholesterol

Abdominal organs
ectopic
calcification

Lower limb arteries
medial vascular
disease

"% Laurence Campens,” Julie De Zaeytijd,* Bart Leroy,*
Dimitri Hemelsoet,® Paul J Coucke, "% Olivier M Vanakker'?

Brain
ischaemic stroke

Heart
diastolic
dysfunction
premature CAD

Skin
normal
no PXE lesions

Testicles
microlithiasis

Lower limb arteries
accelerated
atherosclerosis




GENOMICS | FINDING ABCC6 PATHOGENIC VARIANTS

SECONDARY EXPANDED CARRIER

ABCC6 BEYOND PXE FINDING

SCREENING

AR
X-L

Untargeted exome analysis

Letavernier et al. prenatal (ultra-fast) Mendeliome analysis

PRE-IMPLANTATION GENETIC DIAGNOSIS




ECTOPIC CALCIFICATION | MANAGEMENT




FCTOPIC MINERALIZATION | MANAGEMENT

MULTIDISCIPLINARY

Clinical & molecular genetics

Dermatology Ophthalmology Cardiology Vascular surgery
Psychology Neurology Plastic surgery Radiology
Non-invasive

Internal Medicine Paediatrics Cardiosurgery
vascular surgery




FCTOPIC MINERALIZATION | MANAGEMENT

PXE

Yr. 1

<
5
N
<
5
s

Yr. 3 Yr.5

=|=]<]olo
=le]<|ojo

=lol=f=]<folo K

Focus on prevention and early detection




FCTOPIC MINERALIZATION | PREVENTION

- No contact sports

» Avoid ball sports

- No deep sea diving / mountain climbing
* No longterm NSAIDs

- Avoid anti-coagulants




FCTOPIC MINERALIZATION | SYMPTOMATIC TREATMENT

Anti-VEGF Vascular Subcutaneous
antibodies EL lipofilling

Early treatment of the complications




ECTOPIC MINERALIZATION | TREATMENT

DISEASE-SPECIFIC TREATMENT

Gene therapy Allele-specific therapy Stem cell treatment

CALCIFICATION-DIRECTED TREATMENT

Stop progression Reverse ectopic calcification Reverse matrix damage
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TREATMENT | NANOPARTICLE TREATMENT

Nanoparticle e

Albumin nanoparticle with
charge & size opftimized for
targeting the extracellular matrix

Drug

Drug loaded into nanoparticle.
Various drugs have been used
successfully

Anti-elastin Antibody

Flexibzumab

Uniquely recognizing damaged 150 -200 nm
elastin diamefter

www.elastrin.com



http://www.elastrin.com

TREATMENT | NANOPARTICLE TREATMENT

+ DTPA(HSA-NP)
B osteogenic medium + 1mg/mL DTPA AntiElastinPig +DTPA(HSA-NP)IgG

von Kossa
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3

Feldmann et al, IJMS, 2023




FECTOPIC CALCIFICATION | MONITORING




MINERALIZATION | DIAGNOSIS AND MONITORING

CENTRAL ILLUSTRATION: Proposed Decision-Making Approach to Selective
Use of Coronary Artery Calcium Measurement for Risk Prediction

>7.5-20%

X v/ v/ X

CAC not effective CAC can reclassify CAC can reclassify CAC not effective
for this population risk up or down risk up or down for this population

Greenland, P. et al. J Am Coll Cardiol. 2018;72(4):434-47.

Article

Inorganic Pyrophosphate Plasma Levels Are Decreased in
Pseudoxanthoma Elasticum Patients and Heterozygous Carriers
but Do Not Correlate with the Genotype or Phenotype

Matthias Van Gils 123, Justin Depauw 3 Paul J. Coucke 12,3 Shari Aerts 1'*3, Shana Verschuere 123,
Lukas Nollet **3© and Olivier M. Vanakker 1-2/3*

Article

Plasma Level of Pyrophosphate Is Low in Pseudoxanthoma
Elasticum Owing to Mutations in the ABCC6 Gene, but It Does
Not Correlate with ABCC6 Genotype

Eszter Kozik 1'*, Jonas W. Bartstra 2t, Pim A. de Jong 2, Willem P. T. M. Mali 2, Krisztina Fiilop ', Natalia T6kési !,
Viola Pomozi !, Sara Risseeuw 3, Jeannette Ossewaarde-van Norel 3, Redmer van Leeuwen 3, Andras Varadi 1-¥
and Wilko Spiering +*¥

Article

Relationships between Plasma Pyrophosphate, Vascular
Calcification and Clinical Severity in Patients Affected by
Pseudoxanthoma Elasticum

Georges Leftheriotis 1'?-*, Nastassia Navasiolava 3, Laetitia Clotaire 2, Christophe Duranton 2, Olivier Le Saux (),
Said Bendahhou 20, Audrey Laurain 2(, Isabelle Rubera 2(*’ and Ludovic Martin 3




MONITORING | T50 CALCIFICATION PROPENSITY

T50 TEST
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ECTOPIC MINERALIZATION | INTEGRATIVE APPROACH




Instagram: @ectopicmineralizationresearch




ECTOPIC MINERALIZATION RESEARCH GROUP GHENT

PATIENTS
GHENT PXE & EC REFERENCE CENTER
CARRIERS
CLINICAL
RESEARCH GENETIC

EPIGENETIC

\ U | ECTOPICMINERALIZATIONRESEARCH




International Network on Ectopic Calcification
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INTERNATIONAL PARTNERS

+ Semmelweis University, Hungary

Prof. Tamas ARANYI

+ Karolinska Institute & Karolinska

University Hospital, Sweden
Prof. Dr. Magnus BACK

+ University of Magdeburg, Germany

Prof. Jessica BERTRAND

+ University of Algarve, Portugal

Prof. Leonor M. CANCELA

+ Shahjalal University of Science and

Technology, Bangladesh
Prof. Mohammad Jakir HOSEN

- CNRS & Université de Lorraine, France

Dr. Hervé KEMPF

+ University of Edinburgh, UK

Prof. Vicky MACRAE

- Angers University Hospital, France

Prof. Dr. Ludovic MARTIN

 University & University H

Miinster, Germany
Prof. Dr. Frank RUTSCH
Dr. Yvonne NITSCHKE

+ University of Modena and Reggio

Emilia, Italy
Prof. Dr. Daniela QUAGLINO

- Cakovec Hospital, Croatia

Dr. Dijana SONTACCHI

- Tel Aviv Medical Center, Israel

Prof. Dr. Eli SPRECHER

‘R h Centre for

Hungary
Prof. Flora SZERI

+ University of Malaga, Spain

Prof. Dr. Pedro VALDIVIELSO

* Royal Veterinary College, UK

Prof. Isabel ORRISS

‘R h Centre for

Hungary
Prof. Andras VARADI

+ University of Belfast, Ireland

Prof. Imre LENGYEL

- Guangzhou Medical University, China (P19)

Prof. Dongxing ZHU

* Nice University, France (P20)

Prof. Dr. Georges Lefthériotis



http://www.itnintec.com

ECTOPIC MINERALIZATION | TAKE HOME MESSAGES

- MULTIFACETTED PATHOPHYSIOLOGY

- HEREDITARY & COMMON DISORDERS AS WELL AS AGING

- DIRECT RELATION TO MORBIDITY AND MORTALITY

- HIGHLY VARIABLE PHENOTYPES

- DIAGNOSIS BASED ON COMBINED CLINICAL, MOLECULAR & BIOCHEMICAL EVALUATION
- SHOULD BE CONSIDERED A SEPARATE AND UNIQUE DISEASE ENTITY

- OPTIMAL CARE REQUIRES AN INTEGRATIVE MANAGEMENT APPROACH




“MRg | GHENT ECTOPIC MINERALIZATION RESEARCH GROUP

@ @ectopicmineralizationresearch
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INTEC | INTERNATIONAL NETWORK ON ECTOPIC CALCIFICATION

International Ne on Ectopic Calcification

ISSEC | INTERNATIONAL SCIENTIFIC SOCIETY OF ECTOPIC CALCIFICATION

E C www.issec.org

International Scientific Society
of Ectopic Calcification




