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1995 2000 2005 2010
NALP12 DITRA DADA2
SAVI
FMF  TRAPS FCAS EOS NLRC4
HIDS MWS
CINCA DIRA APLAID
Blau IL-10 PLAID

PAPA CARD14
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Deficiencia de ADA2
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£}

Early-Onset Stroke and Vasculopathy
Associated with Mutations in ADA2

N Engl J Med 2014; 370:911-920

Mutant Adenosine Deaminase 2
in a Polyarteritis Nodosa Vasculopathy

% pacientes

N Engl J Med 2014; 370:921-931

‘ Edad al debut
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Livedo
racemosa

73 6
N Engl J Med 2014; 370:911-920
N Engl J Med 2014; 370:921-931
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Aneurismas

Renal, celiaca, mesentérica, cerebral,
arteria retiniana, coronaria....

Hepatomegalia Esplenomegalia

N Engl J Med 2014; 370:911-920
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Aneurismas

Renal, celiaca, mesentérica, cerebral,
arteria retiniana, coronaria....

J Autoimmun 2014; 48-49: 84-89

Diagnostico previo de
PAN sistémica
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Infartos
isquemicos

Infartos

“lacune”

| Cavitaciones

hemorragicos

UNEXPLAINED EARLY-ONSET LACUNAR
STROKE AND INFLAMMATORY SKIN LESIONS:
CONSIDER ADAZ2 DEFICIENCY

Neurology 2015; 84: 2092-3
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AN Reactantes
de fase aguda

Proteina C reactiva Pancitopenia
SAA-1 Leucopenias (linfopenia,

neutropenia...)

» IgG (572-1474 mg/dL) 992 1090 (on IVIG) 1210 (on IVIG) 577 417
IgA (34-305 mg/dL) 62 15 35 50 57

» IgM (32-208 mg/dL) 28 <6 14 22 13
IgE (0-90 IU/mL) Not tested 141 4.4 Not tested Not tested
IgD (<10mg/dL) 1 <1 1 Not tested Not tested

N Engl J Med 2014; 370:911-920

_\

Stroke PAN-like CVID
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Adenosine —mreeeae— Inosine
-
ADA PNP Hypoxanthine — Uric acid
e
2’-Deoxyadenosine -————— + 2'-Deoxyinosine -~

Isoenzimas humanos de adenosin deaminasa
ADA1 y ADA2.

Severe Combined
S At O N

Localizacion Intracelular

Funcion Adenosina deaminasa
(High affinity)

Deficiencia SCID
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Adenosine —mreeeae— Inosine
-
ADA PNP Hypoxanthine — Uric acid
e
2’-Deoxyadenosine -————— + 2'-Deoxyinosine -~

Isoenzimas humanos de adenosin deaminasa
ADA1 y ADA2.

Localizacion Intracelular Extracelular
1. Adenosina deaminasa (low
Funcion Adenosina deaminasa affinity)
(High affinity) 2. Growth factor

3. Diferenciacion macréfagos
Deficiencia SCID Deficiencia ADA2
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E:“Ticade°
== Localizacion ;Plasma

e extracelular fresco?

Sehering-Plough

Hematopoietic stem cell transplantation res-

cues the immunologic phenotype and prevents
vasculopathy in patients with adenosine

deaminase 2 deficiency

J Allergy Clin Immunol 2015; 135: 283-7
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Sd. SAVI / Interferonopatias



SAVI CANDLE NOMID Healthy Controls

%% TTOA

L2188
KLEC4-KLRK]
IRF3

KCTD?
CASPS
AUTSZ

LARGE
CDe0LG

-3.00 0.00 3.00

Monogénicas

l Poligénicas .
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Sd. Aicardi-Goutieres

Sd. CANDLE
Sd. SAVI

LES
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Activated STING in a Vascular
and Pulmonary Syndrome

Y. Liu, A.A. Jesus, B. Marrero, D. Yang, S.E. Ramsey, G.A. Montealegre Sanchez,
K. Tenbrock, H. Wittkowski, O.Y. Jones, H.S. Kuehn, C.-C.R. Lee, M.A. DiMattia,
E.W. Cowen, B. Gonzalez, |. Palmer, J.J. DiGiovanna, A. Biancotto, H. Kim, W.L. Tsai,
A.M. Trier, Y. Huang, D.L. Stone, S. Hill, H.J. Kim, C. St. Hilaire, S. Gurprasad,
N. Plass, D. Chapelle, I. Horkayne-Szakaly, D. Foell, A. Barysenka, F. Candotti,
S.M. Holland, J.D. Hughes, H. Mehmet, A.C. Issekutz, M. Raffeld, J. McElwee,
J.R. Fontana, C.P. Minniti, S. Moir, D.L. Kastner, M. Gadina, A.C. Steven,
P.T. Wingfield, S.R. Brooks, S.D. Rosenzweig, T.A. Fleisher, Z. Deng,
M. Boehm, A.S. Paller, and R. Goldbach-Mansky

N Engl J Med 2014; 371: 507-18

Inherited STING-activating mutation underlies a familial
inflammatory syndrome with lupus-like manifestations

SAVI

STING-associated
vasculopathy with
onset in infancy

J Clin Invest 2014; 124: 5516-20

Familial
chilblain lupus
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N Engl J Med 2014; 371: 507-18
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N Engl J Med 2014; 371: 507-18
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N Engl J Med 2014; 371: 507-18
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N Engl J Med 2014; 371: 507-18
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Gen TMEM173

Proteina STING
(Stimulator of Interferon Genes)
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C IFNB1 Reporter Expression in Cells Transfected with

__________
~~~~~~

STING Constructs Lo
- 2200 — V147L
£ / ‘\N154S
® 16.00- —=
3 :7/ Vissm_
g 8.00 Nonmutant Wild type
2 4.00-
=
v
< 200- vissk  Lossrof-function
5
S 1.00-
(5}
o=
m 0.50- Control
:

0.25 T T 1 1

0 20 100 500

cGAMP (ng/ml)



Enfermedades autoinflamatorias

Type 1 interferon

STING-positive i

Other |’nIErferon -responsive

TType 1 interferons

Y Ty el j )
~ -/ ] -
0 L]
\ ‘ SN

.......

= o
L ADAN DN APAN ADAN

Transcription of type 1 interferon 7
genes and interferon-response genes

N Engl J Med 2014; 371: 507-18
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X

No degradation
of self-DNA

Constitutive
activation

Hyperproduction
of cytokines and
chemokines

Additional immune
cell recruitment
and activation

Autoinflammation | <
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Type 1 interferon

STING-positive i

Other |’nIErferon -responsive

TType 1 interferons

oy
358

.......

= o
L ADAN DN APAN ADAN

Transcription of type 1 interferon 7
genes and interferon-response genes

N Engl J Med 2014; 371: 507-18
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Ruxolitinib
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Systematic (I[UPAC) name

{3R)-3-cyclopentyl-3-[4-(7H-pyrrolo[2,3-d]pyrimidin-

4-yl)pyrazol-1-ylJpropanenitrile

Tofacitinib

Baricitinib
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Systematic (I[UPAC) name

2-[1-ethylsulfonyl-3-[4-(7H-pyrrolo[2, 3-d]pyrimidin-4-
yl)pyrazol-1-yllazetidin-3-ylJacetonitrile

Systematic (I[UPAC) name
3-[(3R,4R)-4-methyl-3-[methyl(7H-pyrrolo[2.3-
d]pyrimidin-4-yl)amino]piperidin-1-yl]-3-
oxoproepanenitrile
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Enfermedad por mutaciones en gen NLRC4
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An activating NLRC4 inflammasome mutation
causes autoinflammation with recurrent macrophage
activation syndrome

Nat Genet 2014; 46: 1140-6

Mutation of NLRC4 causes a syndrome of enterocolitis
and autoinflammation

Nat Genet 2014; 46: 1135-9

An inherited mutation in NLRC4 causes
autoinflammation in human and mice

J Exp Med 2014; 211: 2385-96
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Platelets (x10%) Hemoglobin (g/dl)

Ferritin (ng/l)
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Episodios recurrentes de sindrome
de activacion macrofagica
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Episodios recurrentes de sindrome
de activacion macrofagica

Nat Genet 2014; 46: 1140-6
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NLRC4
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Canonical inflammasomes

Ir
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Cell 2014; 157: 1013-22
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Plasma IL-18 (pg/ml) (D

Enfermedades autoinflamatorias

50 -
40 -
30 -
20 -
10 -
0 .
Controls NLRC4- NOMID
MAS
100,000 - -
10,000 - ——
* 1.3
1,000 - o III.2
0
0 100 200 300 400 500 600

Days

IL-18 (pg/ml)

20,000 -
15,000 -
10,000 -

5,000 -

0

rrrrrrrruri

Controls NLRC4-
MAS

llllHlllll
NOMID
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Sd. hiperzincemia e hipercalprotectinemia
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Hyperzincemia with systemic inflammation:
A heritable disorder of calprotectin metabolism

with rheumatic manifestations?

Yoshiaki Saito, mD, Kayoko Saito, MD, Yukiko Hirano, MD, Kiyoko lkeya, mD, Haruko Suzuki, MD,
Keiko Shuwhikura, mp, Sumie Manno, PhD, Yuichi Takakuwa, PhD, Kiyoshi Nakagawa, PhD,

Atko lwasa, PhD, Satoshi Fujikawa, MD, Makoto Moriya, MD, Nobuyuki Mizoguchi, MD,

Barbara E. Golden, MD, and Makiko Osawa, MD

J Pediatr 2002; 140: 267-9

Hyperzincaemia and hypercalprotectinaemia: a new disorder of zinc
metabolism

Barry Sampson, Magne K Fagerhol, Cord Sunderkétter, Barbara E Golden, Peter Richmond, Nigel Klein, llya Z Kovar,
John H Beattie, Beata Wolska-Kusnierz, Yoshiaki Saito, Johannes Roth

Lancet 2002; 360: 1742-45
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Hyperzincemia with systemic inflammation:
A heritable disorder of calprotectin metabolism

with rheumatic manifestations?

Yoshiaki Saito, mD, Kayoko Saito, MD, Yukiko Hirano, MD, Kiyoko lkeya, mD, Haruko Suzuki, MD,
Keiko Shuwhikura, mp, Sumie Manno, PhD, Yuichi Takakuwa, PhD, Kiyoshi Nakagawa, PhD,

Atko lwasa, PhD, Satoshi Fujikawa, MD, Makoto Moriya, MD, Nobuyuki Mizoguchi, MD,

Barbara E. Golden, MD, and Makiko Osawa, MD

J Pediatr 2002; 140: 267-9

Stunted
R o L1800 IR - SO Onset  Arthritis growth  Hepato-splenomegaly
s Patient 14 M Neonate - - -
*... Mother .~ 35 F 9y + = +
Ham'bidge etal® 18 M Infancy - — —_
Sampson et al,¥ Richmond et al® 11 M Neonate = o o

+, Present; —, absent; —, not mentioned; VS, not studied.
f ﬁ J Pediatr 2002; 140: 267-9
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Hyperzincaemia and hypercalprotectinaemia: a new disorder of zinc
metabolism

Barry Sampson, Magne K Fagerhol, Cord Sunderkétter, Barbara E Golden, Peter Richmond, Nigel Klein, llya Z Kovar,
John H Beattie, Beata Wolska-Kusnierz, Yoshiaki Saito, Johannes Roth

Lancet 2002; 360: 1742-45

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Age (years) 18 9 14 35 21
Sex M F M F M

Rheumatic symptoms Arthritis Arthritis Arthritis Arthritis, uveitis  Arthritis

*Data from patient identified by Hambridge and colleagues.® tReference <10 mg/L. $Reference 10-18 pmol/L. §Reference <1 mg/L.

Lancet 2002; 360: 1742-45 f f

Zn Calprotectin
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A New Autosomal Dominant Disorder of Pyogenic Sterile Arthritis,
Pyoderma Gangrenosum, and Acne: PAPA Syndrome

Mayo Clin Proc 1997; 72: 611

Hum Mol Genet Cortesia Dra. Calvo - Ped Dermatol 2005; 22: 262
2002; 11: 961 Hospital La Fe



Enfermedades autoinflamatorias

Single amino acid charge switch defines clinically distinct
proline-serine-threonine phosphatase-interacting protein 1
(PSTPIP1)-associated inflammatory diseases

J Allergy Clin Immunol 2015; 136: 1337-45
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J Allergy Clin Immunol 2015; 136: 1337-45



Zinc (pmol/l)
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Hz/ Hc

Fisiopatologia

Pstpip1l
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Fisiopatologia

CARD
PYD—

ASC monomer

PSTPIP1

"""y'

Pyrin-PSTPIP1 complex

Pyrin trimer
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Hz/ Hc

Tratamiento

Anakinra for flares of pyogenic arthritis in
PAPA syndrome

Rheumatology 2005; 44: 406

Dramatic Improvement of Pyoderma

Gangrenosum with Infliximab in a Patient
with PAPA Syndrome

Pediatric Dermatology 2005; 22: 262

ABNORMAL PRODUCTION OF THE TUMOR NECROSIS FACTOR
INHIBITOR ETANERCEPT AND CLINICAL EFFICACY OF TUMOR IN
A PATIENT WITH PAPA SYNDROME

J Pediatr 2004; 145: 851






