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Deficiency of adenosine deaminase 2: a case series
revealing clinical manifestations, genotypes and
treatment outcomes from Turkey

Rheumatology key message

. Deficiency of adenosine deaminase 2 may present
with amyloidosis, immunodeficiency and cytopenia
in addition to vasculitic manifestations.

Dear Editor, Deficiency of adenosine deaminase 2

(DADA2) was first described in patients with biallelic muta-

tions in the adenosine deaminase 2 (ADA2) gene on chro-

mosome 22q11.1 and is characterized by recurrent fever,

livedo racemosa and early onset strokes. Clinical mani-

festations of DADA2 may resemble the spectrum of poly-

arteritis nodosa (PAN) [1, 2]. Furthermore, several reports

also suggested that DADA2 may cause broad spectrum

manifestations, including only haematological involvement

or lymphoproliferation [3, 4].

In this report, we share our experience of DADA2 in view

of clinical manifestations, genotypes, treatment proced-

ures and outcomes. Herein, we present five patients

from three families, of which one, with renal amyloidosis

successfully treated by canakinumab, was reported pre-

viously elsewhere [5].

The median age at symptom onset and DADA2 diagno-

sis were 10 (range, 10�13) and 15 (range, 11�25) years

respectively. All patients were followed up for a median

12 months after DADA2 diagnosis. Persistent livedo race-

mosa was present in three patients, whereas abdominal

pain (n = 3), hepatomegaly (n = 3), splenomegaly (n = 3), re-

current fever (n = 2), oral aphthous (n = 1), arthralgia (n = 4),

arthritis (n = 1) and proteinuria/renal amyloidosis (n = 1) were

the other prominent findings. Laboratory studies revealed

mild lymphopenia and thrombocytopenia in two patients

and one patient, respectively. Three patients had low

serum IgM levels without recurrent infections and acute

phase reactants were mildly elevated in four patients.

Only two siblings with PAN-like phenotype underwent

skin biopsy, which revealed necrotizing medium vessel

vasculitis in the older brother, whereas the younger sister

had non-specific vasculitis. Contrary to the majority of lit-

erature revealing the neurological aspects of DADA2, only

one patient with a prior diagnosis of PAN had sensory neur-

opathy on routine EMG. The clinical characteristic, geno-

types and treatment modalities are summarized in Table 1.

Beside the classical vasculitic phenotype of DADA2, un-

usual phenotypes such as cytopenia, lymphoproliferative

disease and immunodeficiency have also been determined

[3, 4]. Our patients are similar to the previous studies with

the presence of previous PAN diagnosis in one patient, but

fever and persistent livedo reticularis in three of five patients.

We also introduce two patients without any signs of vascu-

litis, mainly presenting with systemic inflammation, hepatos-

plenomegaly, cytopenia and hypogammaglobulinaemia.
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Genotype�phenotype correlation was studied in case

series from different parts of the world. Firstly, the most

frequent mutations were G47R in Turkish and Georgian

ancestry, and R169Q in the European population.

Previous studies linked G47R mutation with poor progno-

sis and PAN-like phenotype rather than livedo reticularis

with CNS disease [6]. Additionally, Van Montfrans et al.

suggested that median ADA2 activity was significantly

lower in patients with stroke [7]. In contrast, all of our pa-

tients with absent ADA2 activity have not had neurological

involvement including stroke so far.

We have been treating four of our patients with etaner-

cept, of which one was cotreated with monthly IVIG replace-

ment for resistant bicytopenia. All of them had favourable

clinical and laboratory response without significant side ef-

fects. The remaining one patient was successfully treated

with monthly canakinumab for renal amyloidosis, as we re-

ported before [5]. However, there are still many questions

and doubts on the treatment of DADA2. We do not know

exactly with what drug and when to start therapy, or in add-

ition how long patients should be on therapy. Anti-TNF

agents, including etanercept and adalimumab, were the

most commonly reported with benefits in improving the vas-

culitic signs and preventing strokes. Even though cortico-

steroids were reported to control the symptoms, patients

usually became steroid dependent. Cyclophosphamide,

methotrexate, azathioprine and calcineurin inhibitors yielded

a little success. Although several patients with documented

hypogammaglobulinaemia underwent IVIG replacement, its

effects on disease symptoms and outcomes are not known

[8]. One recent paper was novel in demonstrating the bene-

fits of allogenic haematopoietic cell transplantation on both

clinical symptoms and ADA2 activity [7]. Further studies are

needed to investigate the role of ADA2 and enzymatic re-

placement or haematopoietic cell transplantation on the

treatment of DADA2. Beside the aforementioned treatment

options, we believe that recombinant ADA2 enzyme may be

a more curative treatment option in the future. Until then,

physicians may consider anti-TNF agents for vasculitis

phenotype, anti-IL1 agents for amyloidosis and adding

IVIG replacement for symptomatic immunodeficiencies or

resistant cytopenia.

In conclusion, DADA2 is now known to present not only

with vasculitis or PAN-like phenotype but also with amyl-

oidosis, immunodeficiency and cytopenia. Nonetheless,

livedo reticularis, fever, early-onset stroke, splenomegaly,

lymphopenia and hypogammaglobulinaemia should be

the clues for a DADA2 diagnosis. Further prospective mul-

ticentre, even international studies are needed to confirm

the genotype�phenotype correlations and efficacy of dif-

ferent treatment modalities in DADA2.
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Efficacy of abatacept for Felty’s syndrome

Rheumatology key message

. Abatacept might be a novel therapy in place of
rituximab for FS, particularly in cases with severe
neutropenia.

SIR, FS is defined as the presence of RA, neutropenia and

splenomegaly. FS occurs in a subset of fewer than 1% of
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