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Abstract
A newborn child, who suffered from two episodes of bacterial meningitis, was found to have an
absence of IgG. Loss of IgG via kidneys or intestines was excluded. Next the mother was investigated
who turned out to be agammaglobulinemic. IgG levels were below 1 g/L while IgM and IgA were
normal. Mother was subsequently treated with gammaglobulin substitution therapy. The child
produces normal levels of IgG and has remained infection free.
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A three week old boy, child of healthy, unrelated parents was admitted to the hospital because
of bacterial meningitis. The pregnancy had been complicated by gestational diabetes, but the
delivery after 38 weeks of pregnancy was uncomplicated. The child had normal length and weight
for his gestational age and had a good start. The bacterial meningitis was treated with appropriate
antibiotics and the child recovered completely within 5 days and was discharged. However,
within two months, the child suffered from a second episode of bacterial meningitis, which was
again treated successfully. Retrospective analysis of the infant’s blood, taken at three weeks of age
(during the first meningitis episode), showed an absence of IgG (<1.2 g/L; not quantitated with
more sensitive methods), while IgM (1.3 g/L) and IgA (0.4 g/L) both were detectable. There were no
indications for loss of IgG (nephrotic syndrome, protein losing enteropathy). The initial immune
status investigations thus were focused on the child, and revealed (IgG) agammaglobulinemia. This
was an unexpected finding, because at that age maternal IgG should still be present [1,2]. One reason
for this finding might be a defect in transplacental transport of IgG from mother to child, which
could be explained by a deficiency in the expression or function of the neonatal Fc-receptor (FcRn)
[3,4]. Another explanation could be that the mother is agammaglobulinemic herself [5]. Therefore,
the mother was evaluated.
The Adoration of the Magi is a popular theme in Christian art, mainly paintings but also
sculpture and music. Figure 1 shows a fragment of the painting by Jheronimus Bosch, the master of
the Northern renaissance. From the staging (mise-en-scene) it is clear that all the attention of the
magi (only two out of the three are included in the fragment) is focused on the newborn child. Apart
from the magi, who could be regarded as pediatricians, it is clear that there are other spectators,
including shepherds, peasants and medical immunologists, all transfixed by the child.
In this clinical case there were, as indicated above, reasons to investigate the mother. The mother
reported a relatively uncomplicated medical history. She did not smoke, had no known allergies,
used no medications and did not report any symptoms or complaints at the time of evaluation.
She reported having one episode of tonsillitis per year since more than ten years. She worked as an
elementary school teacher.
Physical examination showed a healthy female, and no abnormalities were found. Specifically,
there was no lymphadenopathy or splenomegaly and her palatine tonsils were relatively large but
otherwise unremarkable. Laboratory analysis revealed severe hypogammaglobulinemia: Serum
IgG was 0.57 g/L, IgM 0.4 g/L, and IgA 3.8 g/L. All IgG subclass levels were low/absent (Table 1).
Circulating antibodies against specific antigens including diphtheria-tetanus-pertussis-poliomyelitis
were, despite a normal vaccination history, undetectable. Blood B- lymphocytes and B lymphocyte
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be associated with more frequent and more serious infections.
Potentially, the normal IgM and even high IgA concentrations could
have offered protection against (mucosal) infections. After having
made the diagnosis of agammaglobulinemia, the patient was treated
with gammaglobulin substitution therapy (to be reported separately)
[6].
The index patient with two episodes of bacterial meningitis
was the third child in this family. The two older children had an
unremarkable clinical and infectious history. The third child had no
severe infectious episodes since the two episodes of meningitis. The
serum immunoglobulin levels of all three children were measured
one year after diagnosis of their mother. IgG, IgM and IgA levels
turned out to be normal. These data underscore the conclusion that
the episodes of bacterial meningitis in the newborn child were due to
an immunodeficiency of the mother and not of the child itself.

Figure 1: Fragment of Jheronimus Bosch’ painting The Adoration of the
Magi, dated between 1485 and 1500 (Museo del Prado, Madrid, Spain). The
fragment shows Balthazar kneeling and Melchior standing behind him in
adoration of the newborn Jesus and his mother Mary. (Wikimedia Commons:
Jheroniumus Bosch, Paintings 2.1.9: The Adoration of the Magi.

This case therefore shows that when an immunodeficiency is
suspected in a newborn child, the focus of clinical and diagnostic
attention should not always be exclusively directly at the patient in
question, but that mother should also be investigated.

Table 1: Serum and saliva immunoglobulin levels of mother.
Serum

Patient

Reference range

IgM

0.4*

0.4-2.5

IgG

0.57

8.0-17.0

IgG1

0.5

4.9-11.4

IgG2

0.1

1.5-6.4

IgG3

<0.1

0.2-1.1

IgG4

<0.1

0.1-1.4

IgA

3.8

0.5-3.7

IgA1

2.9

0.6-2.4

IgA2

0.37

0.1-1.6
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It is unknown how long this patient had been
hypogammaglobulinemic prior to diagnosis. There was no remarkable
history of infections, except for a yearly episode of tonsillitis. It
would have been expected that such a low IgG concentration would
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