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Dear Editor

Double-negative (DN) T lymphocytes (CD3 ? CD4-CD8-

T cell) usually comprise of\2.5% of total lymphocytes in

peripheral blood. The most common cause of DN T cell

lymphocytosis in children is autoimmune lymphoprolifer-

ative syndrome (ALPS) [1]. We describe the case of a child

with non- ALPS related DN ab T cell lymphocytosis.

A 6- month old male child born of a second degree

consanguineous marriage presented with a history of gen-

eralized eczematous rash, persistent fever, failure to thrive,

oral thrush, and 1 episode of pneumonia from 4 months of

age. The elder male sibling had died at the age of 3 months

due to pneumonia. Physical examination revealed mild

pallor, bilateral inguinal lymphadenopathy, and fine

crackles in the chest. In view of history of early life sibling

death, failure to thrive, and infections, primary immunod-

eficiency was suspected. Total leukocyte count was

4200/mm3 with an absolute lymphocyte count of

2436/mm3 (4000–13,500/mm3). No thymic shadow was

evidenced on chest X-ray. His lymphocyte subset analysis

showed 66% T cells (CD4? T cells: 28%, CD8? T cells:

13%, double negative T cells [CD3? ab ? CD4-CD8-T

cell]:58%), 26% B cells and 8% NK cells. The CD3 ? T

cells mainly had ab TCR and had a memory phenotype

(CD45 RO: 97.5%). Most of the double negative (DN) T

cells had an ab T cell receptor (TCR) (Supplementary

Fig. 1). Serum immunoglobulin levels were normal except

for a raised IgE level of 24,200 IU/ml (Table 1).

Eczematous rash, high IgE levels, and lymphadenopathy

raised the possibility of Omenn syndrome. However, a high

proportion of DN T cells, absence of B cell lymphopenia,

and absence of eosinophilia were not consistent with a

diagnosis of Omenn syndrome. Though raised DN ab T

cells pointed towards ALPS the clinical profile of our

patient was not matching [2]. Whole exome sequencing

revealed a homozygous 50 splice site proximal variant in

intron 2 of CD3D [c.274 ? 5G[A(50 splice site)] with

autosomal recessive inheritance. This variant has been

reported previously by Gil et al. [3]. The child succumbed

to a respiratory infection at 7 months of age before the final

diagnosis could be made. Genetic analysis of the parents

could not be done.

CD3d is an invariant chain of T cell receptor complex

and is essential for early thymocyte development. Only 19

cases of CD3d deficiency have been reported in the liter-

ature [4]. Immunodeficiency caused by CD3d defect was

first described by Roifman et al. [5] in three children with

SCID. Two males presented with acute respiratory distress,

viral infections (adenovirus pneumonitis in one, dissemi-

nated CMV in other), and succumbed to multiorgan failure

before 4 months of age. The third child was a girl who

underwent bone marrow transplantation and is alive. All

three patients had low total lymphocyte counts (extremely
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low CD3 T cells, undetectable CD4 or CD8 T cells), nor-

mal B and NK cell count(T-B ? NK?), and homozygous

mutation in exon 2 of the CD3D gene. The CD3d defect

usually affects both ab and cd T cell development [4]. Gil

et al. [3] described two patients with a leaky mutation in

CD3d resulting in severe selective ab T lymphopenia

(Tab-Tcd?B?NK?) due to possible differential CD3 d
requirement for ab T cell development as compared to cdT
cells. The high number of DN T cells in our patient could

be due to the developmental arrest of T cells during their

transition from the double-negative to double-positive

stage due to CD3 delta deficiency. Though our child had

the same variant in the CD3D gene as described by Gil

et al., in contrast to that report, our patient had involvement

of both ab and cd?ve T cells. The exact reason for this

disparity is not clear and requires further research. High

IgE and eczematous rash could be due to a large number of

memory T cells as has been described in Omenn syndrome.

Oligoclonal expansion of memory T cells has been shown

in a previous report [3].

To conclude, a high percentage of double-negative abT
cells with features of severe combined immunodeficiency

or Omenn like phenotype should make one suspect CD3d
deficiency. Early diagnosis and hematopoietic stem cell

transplantation may be life-saving [4].
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