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Selective deficiency of immunoglobulin A (IgA)
occurs with a frequency of about one in 500 indi-
viduals (Hobbs, 1968). Many cases occur sporadic-
ally but an accumulation of cases was observed in
some families for which genetic factors were postu-
lated. Autosomal dominant, autosomal recessive,
autosomal recessive with incomplete penetrance,
obscure inheritance, polygenic phenomena, and
perhaps a genetically determined defect, are ex-
amples proposed in the literature to account for the
familial cases of IgA deficiency (Goldberg, Barnett,
and Fudenberg, 1968; Hobbs, 1968; Stocker,
Ammann, and Rossi, 1968; Crabbe and Heremans,
1969; Bach, Pillay, and Kark, 1971; Douglas,
Goldberg, and Fudenberg, 1971; Tomkin, Maw-
hinney, and Nevin, 1971). Clearly, disagreement
or uncertainty prevails concerning the basis of IgA
deficiency.

Results of a study of 2 families with IgA-deficient
members are presented in this report. Based on
these results and those previously published in the
literature an interpretation for IgA deficiency is
proposed which can account for all cases of selective
IgA deficiency.

Materials and Methods
A population survey was conducted among individuals

of Richmond, Virginia, and the surrounding counties for
determination of the causes of variation in levels of
immunoglobulins and isoantibodies. Two families with
IgA-deficient members were found among 623 persons
belonging to 87 families. The first was a large Black
family containing some Indian admixture (presumably
Mattaponi Indian) with 9 children; the second was a
White family with 3 children. Uncles, aunts, and first
cousins of the deficient individuals were also studied.
Blood group antigens did not indicate any illegitimacy in
these families. The age of the children ranged from 4
to 14 years.
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Immunoglobulins IgG, IgM, IgA, and IgD were
quantitated by the radial diffusion techniquet as pre-
viously described (Grundbacher and Shreffler, 1970a).
The serum of the IgA-deficient individuals was retested
with low level anti-IgA agar plates, and the serum with-
out any IgA was also tested in Ouchterlony double
diffusions against anti-IgA.

Results
The mean serum IgA concentration was 143-9 +

4-8 mg/100 ml in Whites (mean age 21-0 years) and
169K1 ± 4 0 in Blacks (mean age 18-3 years). The
pedigrees of the families with IgA-deficient mem-
bers are given in Fig. 1. No trace of IgA was de-
tected in the serum of the deficient 10-year-old boy
(D.L.) in family 1. His IgM was within the range
of the other sibs but his IgG level was much higher
than in any of his sibs and his parents. Thus, the
absence of IgA in this boy seems to be compensated
for by an increased level of IgG; his total absolute
immunoglobulin level (IgG + IgM + IgD) is higher
than in any of his sibs. The IgD level was within
the range of the other children, indicating that
absence of IgA did not influence the IgD level.
The immunoglobulin levels in all the uncles, aunts,
and first cousins of the deficient boy were within
the normal range.
The 2 IgA-deficient boys of family 2 (Fig. 1)

were 8 and 7 years old. The fact that they are
younger than their normal brother cannot account
for the difference in IgA levels because at their age
an average of about 90 mg/100 ml of serum is
expected (Grundbacher and Shreffler, 1970b).
The low IgA level in the sera of these boys also
seems to have been compensated for with IgG,
although the pattern is not as distinct as in family 1.
No IgA was detected in the saliva of the 3 IgA-

deficient boys, but none had any unusual problems
with infections nor with atopic hypersensitivities.
t Using commercially produced antibody agar plates from Melpar.Springfield, Virginia.
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FIG. 1. Pedigree of families with IgA-deficient boys. The uppermost' number within squares and circles gives the IgG in mg/100 ml
followed by IgM, IgA, and IgD in that order. Age of the individual is given in parentheses beside the initials. The squares of IgA

deficient boys are accentuated.

Also all the relatives appeared normal. The finding
of 3 IgA-deficient boys and no IgA-deficient girl is
presumed to have occurred by chance because IgA
deficiency is known to occur also in girls. However,
sex differences for other immunologic properties
have been recognized (Grundbacher, 1972).

Discussion
The data presented have shown that in individuals

with serum IgA deficiency the IgG level is elevated
compared with non-deficient sibs, but IgM and IgD
levels are the same as in normal sibs. The IgA and
IgG levels therefore seem to be interdependent,
while IgM and IgD levels are relatively independent
of IgA levels. The present finding of 3 IgA-
deficient boys with normal health illustrates again
that the deficiency may have no detrimental effects,
although atopy and respiratory infections may occur
more frequently in IgA deficiency than in normal
individuals (Collins-Williams et al, 1972).
The finding of 2 brothers with very low IgA

levels provides some evidence for a contribution of
genetic factors to the development of IgA deficiency.
Family 1, however, comprising one IgA-deficient
boy, 8 normal sibs, normal parents, normal uncles,
aunts, and first cousins suggest that IgA deficiency
is not conditioned by a single gene. For a domi-
nant mode of inheritance a new mutation would
have to be postulated which appears unlikely.
Among the reports on IgA deficiency in the litera-

ture, an autosomal dominant mode was suggested
for 2 families but for one of these (Stocker et al,
1968) a mutation has to be postulated because the
grandparents had normal immunoglobulin levels.
In the other family (Tomkin et al, 1971) the grand-
parents could not be tested. Crabbe and Heremans
(1969) suggested an autosomal recessive mode of in-
heritance because of the relatively high incidence
and because of the frequent absence of other im-

mune defects among the relatives of IgA-deficient
individuals. Hobbs (1968) observed IgA deficiency
in 7 out of 15 relatives of IgA-deficient persons but
the degree of deficiency varied widely. He sug-
gested a genetic basis for the defect but concluded
that the mode of inheritance is obscure. Natvig et
al (1971) studied 11 families with IgA-deficient
members and found no family members other than
the proband except for a mother and her daughter.

Goldberg et al (1968) investigated a large family
but found only one deficient relative in addition to
the IgA-deficient proband. Absence of IgA was
detected by Bach et al (1971) in a patient with
systemic lupus erythematosus. Five of 14 relatives
of the patient had low levels to absent IgA. Hanson
(1968) found in 42 relatives of 12 IgA-deficient
individuals only one brother lacking IgA.
The present data combined with the reports in

the literature permit the following generalizations
concerning the incidence of IgA deficiency.

(1) The defect shows a familial tendency in some
families but many IgA-deficient individuals have
normal relatives only.

(2) Selective absence of IgA and very low levels
may be found among members of the same family
(Stocker et al, 1968; Bach et al, 1971; Douglas et al,
1971) indicating that the basis of the defect is
similar for complete absence and very low IgA levels.

(3) The incidence is increased in chromosomal
abnormalities such as partial deletion of the long or
the short arm of chromosome 18 (Masterson and
Law, 1969; Fischer et al, 1970; Jansch, May, and
LaMarche, 1970; Stewart et al, 1970), ring forma-
tion 18 (Feingold et al, 1968; Peterson and Good,
1968; Murken, Salzer, and Kunze, 1970), trisomy
18 (Hecht, 1969), and heritable fragile site on
chromosome 16 (Magenis, Hecht, and Lovrien,
1970).

(4) The frequency of IgA deficiency is much
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FIG. 2. Schematic illustration of the causes of IgA deficiencies. After the development of normal IgM and IgG, a disturbance at B
caused by either of the 4 items listed or a combination thereof may lead to selective IgA deficiency.

higher in patients with ataxia telangiectasia than in
normal individuals (Eidelman and Davis, 1968;
Peterson and Good, 1968).
The frequent occurrence of sporadic cases and

the lack of any uniform pattern for the familial cases
indicate that no simple mode of inheritance can
account for IgA deficiency. This conclusion is
further supported by the observation that complete
absence of IgA and low levels occur among members
of the same family, that is, deficiency may show
different degrees. However, IgA deficiency is com-
compatible with a polygenic concept where a certain
predisposition to the defect is inherited and de-
velopmental factors are also of importance. With a
certain inherited predisposition the defect may or
may not develop depending on the environmental or
developmental circumstances, and the deficiency
may be partial or complete. The contribution of
genetic factors is indicated by the accumulation of
the defect in some families, and the high incidence
of IgA deficiency in chromosomal abnormalities
suggests a contribution of developmental factors.
Imbalanced development is a general consequence
of chromosomal abnormalities. The hypothesis for
primary absence of IgA deficiency is illustrated in
Fig. 2.
The concept of polygenic inheritance of a pre-

disposition to the defect may account for familial
and sporadic cases and also is compatible with the
observation of complete and partial IgA deficiency
occurring among members ofthe same family. The
polygenic concept is in good agreement with the
postulate of Natvig et al (1971) stating that a regula-
tory rather than a structural gene defect is respons-
ible for IgA deficiency. With polygenic inheritance
of a predisposition to the defect a few families are
expected to show a pattern which may also be com-
patible with an autosomal dominant mode of inheri-

tance. Such families, however, represent only a
very small fraction of all the cases of IgA deficiency.

In several respects the IgA deficiency shows simi-
larities to the aetiology of cleft lip and palate for
which originally autosomal dominant, autosomal
recessive and sex-linked modes of inheritance were
postulated but where now a polygenic predisposition
to the defect has been accepted as the most likely
genetic mechanism to explain the occurrence of a
familial tendency (Fraser, 1970). In chromosomal
abnormalities the incidence of cleft lip and palate is
also increased. Thus, developmental imbalance
resulting from chromosomal abnormalities appears
to increase the incidence of both IgA deficiency and
cleft lip and palate.

Summary
A boy was found with complete absence of IgA

who had 8 normal sibs, normal parents, uncles,
aunts, and first cousins. In a second family, 2 out
of 3 boys had very low levels of IgA and normal
relatives. The IgG level was higher in the IgA-
deficient boys than in normal sibs but the IgM and
IgD levels were not influenced. These families and
evidence published in the literature indicate that a
predisposition to IgA deficiency is inherited by
polygenic factors, but that developmental factors
also may cause the defect as evidenced by IgA
deficiency in various chromosomal abnormalities.
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