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Primary immunodeficiency diseases: an update
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The last full report of the IUIS Scientific Committee for Primary
Immunodeficiencies [PIDs] was published in Clinical and Exper-
imental Immunology over 3 years ago [1]. This covered the
relevant basic immunological principles, cellular, genetic,
humoral (including cytokine) and induction aspects of immune
responses to those microbial antigens involved in human infec-
tions. All primary immunodeficiencies (and the investigations
required for diagnosis) are discussed in turn, ranging from com-
bined deficiencies of T and B cells, predominantly humoral
defects, T cell defects (including those of cytokine and cytokine
receptor production), complement and phagocyte deficiencies
and those immunodeficiencies associated with genetic defects in
related systems. A section on therapies and brief descriptions of
causes of secondary immunodeficiencies completed the knowl-
edge of ID known at that time.

The report was timely and has been much quoted in the literature
as a reference point for papers on mechanisms of both PID dis-
eases and their treatments. The citation index must be substantial.

The most recent meeting of this committee took place in July
2001. During the intervening 2 years there were few new types of
PID; most of the newly described diseases were extensions of
current phenotypes such as:

e recently described enzymes in established pathways (e.g. in
VDIJ recombination (Artemis), STAT1 in interferon:IL-12
pathways);
another immunoglobulin isotype switch defect enzyme (AID)
presenting as autosomal hyper IgM;
e a new DNA repair enzyme resulting in another ataxia-like
syndrome;
e an interaction where previously only one of a pair of ligands
had been identified as missing (e.g. CD40).
Thus a major review was not necessary.

The logical progression through the various ways in which parts
of the immune system fail make these tables a useful starting
point for newcomers to this field. This has also enabled new
diseases and those illustrating some newer concepts to be fitted
in easily to the existing format.

There are some new concepts, such as:

o selective loss of CD8" cells (CDS8 deficiency), which may/may
not turn out to be a lineage differentiation problem;
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e finding a human corollary of a known mouse defect (Winged
Helix Nude);

e another X-linked disease, explaining one form of ectodermal
dysplasia; perhaps there may be more?

e two new forms of leucocyte adhesion defect, with new receptor/
pathways to be explored.

There are insufficient advances to reconfigure the tables or to
subdivide in a more meaningful way at this stage. The revised
tables below (Tables 1-3 and 5) should be read in conjunction with
the text published previously. This update provides an excellent
opportunity to re-emphasize that many developments in basic
immunology have been suggested by/discovered alongside newly
described PIDs. This is due to extensive investigation of patients
in whom a diagnosis of one of the current 90 or so PIDs is not
possible. Such patients provide a rich resource for identifying new
genes that turn out to be important in normal immune responses.
Hence new pathways are discovered and this results in the wider
interest of basic immunologists, completing a longstanding and
fruitful collaboration between clinical and basic science. Scientists
are hugely important in studying those patients recognized by
physicians to have an immune defect (due to the nature and
frequency of infections), but in whom there is no clear diagnosis.
This is especially relevant in those patients with a family history
of the same disease phenotype or from consanguineous marriages,
in whom autosomal recessive diseases are most common.

It is encouraging to note the increasing prevalence of many
PIDs. This may be due partly to improved techniques for diagno-
sis, but the collaborative development of definitions and simple
‘diagnostic criteria’ for use worldwide has undoubtedly played a
role [2]. The production of a new major text devoted to PIDs (now
in a second edition) has emphasized that the study of PIDs has
come of age. The role of these diseases in the successful applica-
tion of gene therapy helps to underline this.

The next meeting of the IUIS Scientific Committee for Primary
Immunodeficiencies is to be held in June 2003. There will be a
detailed review of known PIDs at that time and we can look
forward to more excitement in the form of new diseases and
increased knowledge of immune pathways relevant to protection
against infection in humans. Each advance is accompanied by
improved diagnostic tests and new technologies result in improve-
ments in therapy. There has never been a better time to enter this
exciting and rapidly moving field of immunobiology.
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Update: primary immunodeficiency diseases

Table 2. Predominantly antibody deficiencies

Associated
Associated designation Serum Ig Circulating B cells Presumed pathogenesis Inheritance  features
1. X-linked All isotypes decreased Profoundly decreased =~ Mutations in btk XL Severe bacterial
agammaglobulinaemia infections
2. Autosomal recessive All isotypes decreased Profoundly decreased =~ Mutations in u Ige, Igf, AR Severe bacterial
agammaglobulinaemia 25, Vpref3 genes; or infections
BLNK and syk genes
3. Ig heavy-chain gene 1gG1 or IgG2, IgG4 Normal or decreased Chromosomal deletion AR Not always
deletions absent and in some at 14q32 symptomatic
cases IgE and IgA1l
or IgA2 absent
4. k Chain deficiency Ig(K) decreased: Normal or decreased Point mutations at AR -
mutations at AR antibody response K-bearing cells chromosome 2pl1 in
normal or decreased some patients
5. Selective Ig deficiency Not always
(a) IgG subclass deficiency ~ Decrease in one or Normal or immature Defects of isotype Unknown symptomatic
more IgG isotypes differentiation
(b) IgA deficiency Decrease in IgA1 and Normal or decreased Failure of terminal Variable Autoimmune or
IgA2 sIgA+ differentiation allergic disorders;
in IgA+ve B cells some have infections
6. Antibody deficiency with Normal Normal Unknown Unknown Selective inability
normal or elevated Igs to make antibody
to polysaccharides
7. Common variable Decrease in IgG and Normal or decreased Variable; undetermined Variable See below*
immunodeficiency usually IgA, + IgM
8. Transient hypogamma- IgG and IgA decreased  Normal Differentiation defect: Unknown Fre(.ll.lent i.n
globulinaemia of infancy delayed maturation of families with
helper function other Ids
9. AID deficiency IgG and IgA decreased ~ Normal Mutation in activation- AR Enlarged lymph

induced cytidine
deaminase gene

nodes and
germinal centres

New defect: A deficiency of activation induced cytidine deaminse (AID) presents as a form of the hyper-IgM syndrome but differs from CD40L and
CD40 deficiencies in that the patients have large lymph nodes with germinal centres and are not susceptible to opportunistic infections.
*Common variable immunodeficiency: there are several different clinical phenotypes, probably representing distinguishable diseases with differing

immunopathogeneses.

Abbreviations: As for Table 1; Ig(K), immunoglobulin of kappa light-chain type; btk, Bruton’s tyrosine kinase gene.

© 2003 Blackwell Publishing Ltd, Clinical and Experimental Immunology, 132:9-15
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