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Case Report
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We present here a novel case of an atypical Omenn syndrome (OS) phenotype due to mutations in the ADA gene encoding
adenosine deaminase. This case is noteworthy for a significant increase in circulating CD56brightCD16- cytokine-producing NK
cells after treatment with steroids for skin rash.

1. Introduction

Omenn syndrome (OS) is a distinct manifestation of
Severe Combined Immunodeficiency (SCID) characterized
by erythroderma, hepatosplenomegaly, lymphadenopathy,
eosinophilia, and elevated IgE and alopecia [1–3]. Patients
with OS usually present in infancy with viral or fungal
pneumonitis, chronic diarrhea, and failure to thrive, but
in contrast to classic SCID patients also have the above-
mentioned characteristics.

Here we present a case of atypical OS in an infant with
adenosine deaminase (ADA) deficiency.

2. Case Report

A 2-month-old Somali boy, born to consanguineous parents,
presented to our hospital with concerns for immunod-
eficiency. The initial symptoms included cough, diffuse
skin rash (Figure 1), hepatosplenomegaly, and a sepsis-
like syndrome. A complete sepsis workup was negative,
except for an absolute lymphocyte count (ALC) of 0, which

triggered evaluation for an underlying primary immunodefi-
ciency. T-, B- and NK-cell quantitation in blood revealed a T-
B-NK- phenotype consistent with Severe Combined Immun-
odeficiency (SCID). The molecular defect was likely thought
to be in the ADA gene due to the ethnicity of the patient and
the lymphocyte phenotype, therefore, ADA levels were tested
and found to be 0 (reference range: 0.3–1.5/g Hb).

Broad-spectrum antibiotics were initiated, but with neg-
ative cultures, were maintained on prophylactic antibiotics
(Bactrim for Pneumocystis, initial Fluconazole followed by
Caspofungin for antifungal, IVIG and Palivizumab for RSV).

His skin rash was extensively evaluated and the pathology
was initially regarded as possible graft versus host disease
due to maternal engraftment [4], due to the presence of
apoptotic keratinocytes. However, the absence of circulating
T cells argued against that possibility and chimerism [5]
studies on a skin biopsy revealed all cells to be XY in
origin, confirming absence of maternal engraftment. Treat-
ment was initiated with steroids and PEG-ADA (biweekly,
60 U/kg/week due to the absence of a matched donor for
stem cell transplantation and unsuitability at the time for
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Figure 1: Diffuse rash in an infant with ADA deficiency.
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Figure 2: Serial T, B, and NK lymphocyte measurements.

gene therapy [6]; trough plasma ADA levels were monitored
while on PEG-ADA treatment-range of 30–40 mmol/hr/mL
(target levels > 12 mmol/hr/mL), but shortly thereafter,
there was a remarkable increase in circulating lymphocyte
counts with doubling in a span of 5 days. Lymphocyte
immunophenotyping revealed these to be primarily NK cells
(CD16/56), with a small number of T cells (Figure 2, PEG
ADA started on 01/03/2011).

Analysis of thymic function (CD4 recent thymic emi-
grants: CD4+ CD45RA+ CD31+) revealed an almost com-
plete lack of naive T cells, contrary to what would typ-
ically be expected for age, and T cells that were present
had the memory, CD45RO+ phenotype, as often seen in
OS. Flow cytometric analysis of the NK-cell population
revealed an unusual expansion of cytokine-producing NK
cells, CD56brightCD16−, which is typically only 10% of

circulating NK cells (Figure 3). The appearance of this
unusually expanded NK cell subset and small numbers
of CD45RO+CD4+ T cells in blood was likely related to
retrafficking of these cells from the skin lesions rather than
de novo generation due to ADA treatment due to the short
time-interval posttreatment in which the cells were detected.
There has previously been one report of skin-infiltrating
CD56brightCD16−NK cells in a patient with X-linked (IL2RG
mutation) SCID who had OS-like features [7].

The patient reported herein had several characteristics of
OS as mentioned but was atypical for the presence of the
expanded CD56brCD16− NK cells, normal IgE levels, and
lack of eosinophilia.

Molecular analysis of the ADA gene in both parents
revealed a heterozygous Q3X nonsense mutation (c. 7 C>T;
CAG>TAG), which has been previously reported to be
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Figure 3: Natural Killer (NK) cell phenotyping.

present at a frequency of at least 1 in 5000 to 1 in 10,000 in
the Somali population [8].

Despite use of high-dose steroids, his respiratory status
worsened and he developed seizures. A spinal tap showed
evidence of human herpes virus-6 (HHV 6) via PCR with
HHV 6 viremia Bronchial alveolar lavage that revealed Steno-
trophomonas maltophilia and HHV6. Treatment was initiated
with Foscarnet alone followed by combination ganciclovir.
Despite aggressive intervention, he continued to be ventilator

dependent with worsening pulmonary hypertension due
to chronic lung disease. Eventually, the decision to cease
supportive care was made in conjunction with the family 40
days after hospitalization.

This is the first report, to the best of our knowledge, of
an atypical Omenn syndrome due to ADA deficiency with
expansion of CD56brCD16− NK cells. Only 2 other patients
with ADA-SCID and features of Omenn syndrome have been
reported [9, 10]. The variability in the phenotypic spectrum
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of classic SCID-associated genes emphasizes the necessity of
genotype-phenotype correlations.
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