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A Diagnosis: genetics and plasma ADA2 activity

dTreatment
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Clinical manifestations in DADA2

Two cases of ADA2 deficiency presenting as childhood polyarteritis
nodosa: novel ADA2 variant, atypical CNS manifestations,
and literature review
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Fig.3 Abdominal X-ray showing
air-fluid levels (a). Pathologic
examination of jejunal artery re-
vealing necrotizing inflammation

® AdemIna| pa'n of medium- and small-sized ar-
. . teries (b, ¢)
* Distension and absence of bowel
movements

* Underwent colostomy and ileostomy
constrution due to ileal stenosis

* Histology examination of jejunum and
ileum revealing necrotizing
inflammation of medium and small-
sized arteries




Clinical manifestations in DADA2

Skin Manifestations in our cohort

Skin Biopsy
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DADA2 in 2020

Expanding Phenotype of DADA2



Pathophisiology of DADA2

Control Monocytes Patient Monocytes
M-CSF ADA2:
18d * works as a growth factor
M2 * isimportant for the differentiation of

anti-inflammatory monocytes into macrophages

GM-CSF
10d

M1

pro-inflammatory Eeead

Zhou et al. NEJM 2014




Pathophisiology of DADA2

Damaged endothelial cells

Py -
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o Absence of ADA2 ° °

Tissue

Monoccytes

M1 ¥ N\ M2
Macrophage

Macrophage 0
Immune stimulation Immune suppression
Tissue injury o Tissue repair

Skewing toward proinflammatory M1 macrophages leads to
accumulation of proinflammatory cytokines and tissue injury.




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Mutant Adenosine Deaminase 2
in a Polyarteritis Nodosa Vasculopathy

Elkan et al. NEJM 2014

Cat Eye Syndrome Chromosome Region, Candidate 1 (CECR1) gene
encoding
Adenosine Deaminase 2 (ADA2)

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Early-Onset Stroke and Vasculopathy
Associated with Mutations in ADA2

Zhou et al. NEJM 2014
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The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Early-Onset Stroke and Vasculopathy
Associated with Mutations in ADA2

Q. Zhou, D. Yang, A.K. Ombrello, Andrey V. Zavialov, C. Toro, Anton V. Zavialov,
D.L. Stone, J.J. Chae, S.D. Rosenzweig, K. Bishop, K.S. Barron, H.S. Kuehn,

P. Hoffmann, A. Negro, W.L. Tsai, E.W. Cowen, W. Pei, J.D. Milner, C. Silvin,
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Cerebrovascular
| Diseases

ABSTRACTS

11th European
Stroke Conference

Ganeva Sattzariznd. Moy 23 June 1, 2020

Litto
WG Haraeckal Ranthei e

0215 Genetic Disorders
FAMILIAL SNEDDON'S SYNDROME: Clinied], dermatologic, hematologie snd
radiographic findings

0102 Santo, R Mascarenhas, A, Geraldo, M. Gengalo, M_A. Ferrn

Hospitais da Universidade de Coimbra, Portugal

The authors present the clinical, dermatologic, hematologic and neurocadiographic
findings of three brothers from one family with Sneddon’s Syndrome (5NS), Their
non-consanguinecus parents have & sons and 3 daoghters. OF these, 6 have Livedo
Facemosa (LR, 3 of them without history of cerebrovascular events. Patient 1, 28
vems old, male, was admitted at the Meoralogy Department in Tanuary 2000 with
# left Jacuner stroke, Patdent 2, 42 vears old, male, was admitted in February 2000
with o right Jacunar sooke. Patient 3, 37 years old, male, had two intracerebral
hemorrhages (1986 snd 1999, The authors also examined one sister, 31 vears old
(Patient 43, with LR bt ne cerebiovascular disease. All foor have long Jasting LR
with an open reticular pattern, lcalized mainly i the lwer imbs extendimg to the
trunk and upper limbs. Antiphosphalipid antibodies and Mipus anticoagulant wers
negatve moall alfter repeated screenings. Skin biopsy disclosed, only in Patient 2,
incomplete occlusion by fikrinodd thrombi and partial endeothelinm detachment in
derrmo-hipodermie blood vessels. Cerebral CT scan, MRI and angiography wedse
performed i all. The associztion of LR amd cerebrovascular disease was descnbed
by Sneddon in 1963, Most cases are sporadic with rarc familial cases, The present
oree reprasents the Jargest number of siblings ever described and sngaests a domi-
nant autosomal wansmission with incomplete penetrance and varisble expression.
The relationship between SM% and Antiphospholipid Syndrome is controversial,
This case seems o suppoert the concept that SNS 15 a well defined independent
nosological entite It also shows that, although rare. these paticnts may present with
an intracerebral hemordfge.

i) Cerebrovase Das 2002; [ 3(suppl 3):1-100
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Evolution: the natural history of one family
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Patient 2

Male, right lacunar stroke when he was 29 years-old

Since the age of 16:
- livedo racemosa on lower limbs and trunk;
- Recurrent and seasonal leg ulcerations, on the distal part of the legs




Diagnosis

e Autosomal recessive loss-of-function mutation in ADA2
gene

High clinical suspicion * Plasma ADA2 activity
Check for consanguinity! * Genetic testing




DADA2 in 2020

> Not a rare disorder

» Over 400 patients reported worldwide
» 152 confirmed at NIH

» 8 in Portugal (and 19 heterozygous...)

» Estimation: 4.3 in 100,000 people have biallelic, predicted damaging mutations in
ADA?2

» Missing patients from Africa, India, China, Japan, Australia and someof European
countries



Genetics of DADA2

Highly polymorphic gene, over 300 variants in the coding part of the gene
Over 70 pathogenic variants, mostly missence

Copy number variations (CNVs): deletions/duplications

Non-coding mutations (splice variants)

Not all rare novel variants are associated with low ADA2 activity
genotype-phenotype correlations under investigation

Clinical variability seen in families and in patients with the same genotype
Reduced penetrance (modifying genetic or environmental factors)



Therapies in DADA2 (no formal trials yet)

**TNF inhibitors (etanercept, infliximab, adalimumab, golimumab, B ‘N of Skiokes aid Recirrence Rite in 15 Stady

thalidomide) Putionts
No.of  Recurrence
- Are very effective in controlling inflammatory phenotype and in Patient-Mo  Strokes Rate
prevention of stroke Bajoes. 2007 3 e
Anti-TNF
el Initiation
- Should be initiated ASAP R 99 " 6o
. . . . Anti-TNF
- IL-1 inhibitors are not efficacious Initiation

- Discontinue aspirin and/or anticoagulants C No. of Strokes in 15 Study Patients with Matched

. . . . . . . Timeline
- May not Ige effective in patients with immunological/hematological —— ———
presentation Anti-TNF
therapy
37 Strokes 0 Strokes

- Some reports showed that it may help with lymphopenia/
hypogammaglobulinemia

N ENGL) MED 380,16 NEJM.ORG APRIL 18, 2019



Therapies in DADA2

“* TNF inhibitors (etanercept, infliximab, adalimumab, golimumab, thalidomide)

** Hematopoietic Stem Cell Transplantation

15 patients

% ‘% : Prepublished online October 3, 2017; °
™ doiz10.1182/blood-2017-07-798660

Hematopoietic stem cell transplantation rescues the hematological,
immunological and vascular phenotype in DADA2

Hasan Hashem, Ashish R. Kumar, Ingo Miller, Florian Babor, Robbert Bredius, Jignesh Dalal, Amy P.
Hsu, Steven M. Holland, Dennis D. Hickstein, Stephen Jolles, Robert Krance, Ghadir Sasa, Mervi

Taskinen, Minna Koskenvuo, Janna Saarela, Jonis van Montfrans, Keith Wilson, Barbara Bosch, Leen
Moens, Michael Hershfield and Isabelle Meyts

**Gene therapy ( clinical trials expected in 6-8 years)
**Enzyme replacement (less likely)

Key points:

HSCT represents and effective and
definitive treatment for DADA2 (but
important caveats)

Normalized plasma ADA2 activity

HSCT can cure the immunological,
hematological and vascular phenotype of
DADA2 with 100% survival at a median
follow-up of 18 months



Summary

DADAZ2 is a potentially fatal monogenic loss-of-function disease
described in 2014;

Since the original description of childhood vasculitis, more than 400
cases have been reported, greatly expanding the phenotype;

Given the pleiotropic presentations and different age of onset, the
disease span multiple different specialities and is probably
underdiagnosed;

The pathophysiology is largely unknown and the diagnostic accuracy of
more affordable biochemical testing are being established.

TNF inhibitors are effective in suppressing systemic inflammation;
probably not in other phenotypes



Summary

Estudo genético para DADA?2 é ainda o gold standard mas:

Perante a suspeita clinica deve pedir-se o doseamento da actividade
enzimatica da ADA2 em laboratério credivel ( e se diminuida solicitar
estudo genético);

Evitar — sempre que possivel - estudos genéticos em painel

Participar na construcao de uma base de dados nacional destes
doentes




