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Abstract

Purpose Primary immunodeficiency diseases (PIDDs) are
rare inherited diseases that impair the human immune system.
We established a multicolor flow cytometric assay to compre-
hensively evaluate the immune status and immunological
characteristics of patients with PIDDs.

Methods Fifty-nine normal controls and 75 patients with
PIDDs, including X-linked severe combined immunodefi-
ciency (X-SCID), X-linked agammaglobulinemia (XLA), X-
linked hyper IgM syndrome (X-HIGM), ataxia telangiectasia
(AT), Wiskott-Aldrich syndrome (WAS), hyper IgE syndrome
(HIES), and chronic mucocutaneous candidiasis disease
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(CMCD), were enrolled in this study. Immunophenotyes were
evaluated by multicolor flow cytometry using seven different
panels that allowed the detection of major leukocyte popula-
tions in peripheral blood.

Resulis Multicolor flow cytometry revealed distinct leukocyte
populations and immunological features of patients with X-
SCID, XLA, X-HIGM, AT, WAS, HIES, and CMCD.
Conclusions Immunophenotyping by multicolor flow cytom-
etry is useful to evaluate immune status and contributes to the
diagnosis and management of patients with PIDDs.
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Abbreviations
AT ataxia telangiectasia
BCR B cell receptor

CMCD chronic mucocutaneous candidiasis disease
DC dendritic cell

DNT double negative T

FSC forward scatter

GOF gain of function

HIES hyper IgE syndrome

iNKT invariant NKT

KRECs  kappa-deleting recombination excision circles
LOF loss of function

mDCs myeloid dendritic cells

PBMCs  peripheral blood mononuclear cells

PBS phosphate-buffered saline

pDCs plasmacytoid dendritic cells

PIDDs primary immunodeficiency diseases
RTEs recent thymic emigrants

SCID severe combined immunodeficiency
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