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Abstract Atopic dermatitis is very frequent in the first
6 months of life, and the severe exudative form of this skin
disorder is by no means rare. Failure to achieve immuniza-
tion protection is a potentially life-threatening complication
of exudative atopic dermatitis that may go unrecognized.
We report the case of a 6-month-old infant with severe
exudative atopic dermatitis in whom hypoproteinemia and
agammaglobulinemia were attributed to the massive exuda-
tion after exclusion of other possible causes. The patient
failed to respond to standard immunization, and adequate
protection with a good antibody response could be achieved
only after exudation from the skin lesions had been treated
by intensive topical skin therapy and multiple intravenous
immunoglobulin substitution. Two otherwise similar earlier
case reports did not investigate the immune status. There-
fore, to the best of our knowledge, this is the first report to
draw attention to absence of immunization protection in
exudative atopic dermatitis. Conclusion: We hope that our
case report will motivate pediatricians to check the immu-
nization status of patients with exudative atopic dermatitis
and take the necessary steps to improve their care.
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Abbreviations
AD Atopic dermatitis
α1-AT Alpha-1-antitrypsin
Hib Haemophilus polyribosylribitol phosphate
THI Transient hypogammaglobulinemia of infancy

Atopic dermatitis (AD) is a common chronic, relapsing,
inflammatory skin disorder that presents by 1 year of age
in 60 % of children, usually within the first 6 months of life
[1]. In children with AD, however, the immune response
may be diminished and delayed compared with non-atopic
infants, thus decreasing the success of vaccination [2]. In
other words, AD occurs at a time when numerous infectious
diseases, some of them still fatal today, are warded off by
vaccinations. We report the case of a 6-month-old infant
with severe exudative AD and put forward a new explanation
for the lack of immunization protection in this disease.

The mother’s pregnancy and delivery were uneventful.
She had herself suffered from AD, with improvement during
puberty, and she and the father were consanguineous (first
cousins). Otherwise, the family history was uneventful. The
female infant was diagnosed with AD at the age of 3 months.
On examination at admission, her physical development
was normal: weight, height, and head circumference were
within the normal range. Treatment consisted of bath emol-
lients, topical steroids, triclosan, and glycerin, with intermit-
tent intravenous administration of systemic antibiotics to
treat relapsing secondary skin infections.

We observed marked erythroderma and eczema associated
with exudative lesions and facial AD with scaly and weepy
plaques on the cheeks and scalp with desquamation (Fig. 1).
Erythematous lesions and plaques were seen predominantly
on the legs and the back. Other physical findings, including
psychomotor development, remained normal.
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The principal laboratory findings (normal values in square
brackets) were mild hypoproteinemia (serum protein 4.6 g/dl
[6–7.6 g/dl]; serum albumin 2.8 g/dl [3.6–5 g/dl]) and agam-
maglobulinemia (serum IgG <50 mg/dl [232–1,411 mg/dl]).
The serum IgA level was 7.2 mg/dl [<83 mg/dl], serum IgM
level was 8.8 [<145 mg/dl], and serum IgE was significantly
elevated to 983 mg/dl [<15 IU/ml]. Alpha-1-antitrypsin
(α1-AT) was normal and protein was absent in urine.
Serum-specific IgE testing for food (ImmunoCAP®) revealed
allergy to egg but no milk allergy. After two doses of
diphtheria, tetanus, pertussis, polio, hepatitis B, hemophilus
influenza, and pneumococcal vaccination, there was an inad-
equate antibody response of anti-diphtheria toxoid antibody
level 0.05 IU/ml [>0.1 IU/ml]. Anti-tetanus toxoid antibody
level 0.1 IU/ml [>0.1 IU/ml] and Hib (Haemophilus
polyribosylribitol phosphate) 0.16 mg/l [normal value for
the age of the patient 0.9—93 mg/l; minimum protective
level 0.15 mg/l] were low, but still within normal values. In
summary, anti-tetanus toxoid antibody level and Hib anti-
body level were at the lower limit of normal and anti-
diphtheria toxoid antibody level was abnormal. Analysis
of T and B cell subsets using flow cytometry showed
values within normal limits. Skin biopsy revealed nonspecific
spongiotic dermatitis.

Given the normal α1-AT and absence of proteinuria and
no clinical signs of diarrhea for enteric protein loss were
observed, the hypoproteinemia and agammaglobulinemia
could have resulted from the massive exudative AD. Rare
congenital immunodeficiency disorders such as hyper-IgE-
and Omenn syndrome could be excluded. Severe congenital
skin diseases were ruled out by the nonspecific skin biopsy
findings. One possible differential diagnosis was transient
hypogammaglobulinemia of infancy (THI); in this disease,
however, serum IgG is diminished, but not entirely absent as
in our patient. Moreover, children with THI have immune
antibodies [4].

After 2 months of intensive topical skin treatment and mul-
tiple intravenous immunoglobulin substitution (1.2 g/kg body
weight) because of rapid decline of IgG levels after administra-
tion, the skin lesions were no longer exudative (Fig. 2), and
immunoglobulin levels gradually became normal by the age of
18 months. The exact course of immunoglobulin substitution
and further immunoglobulin levels is shown in Table 1.

All recommended vaccinations were administered at
the usual age with good antibody response. After the
first applications of immunoglobulin substitution, skin
infections never occurred again.

Only two previous case reports similar to ours have
been described. Shinagawa et al. [5] reported on an infant
with hyperaldosteronemia and hypogammaglobulinemia.
In contrast to our child, however, their patient showed
severe failure to thrive, so an intestinal loss of IgG can
be presumed. In a group of eight patients with AD and
hypogammaglobulinemia, one child had agammaglobulinemia,
but it was not reported whether there was protein loss via the
gut or whether the child failed to thrive. Moreover, the immune
response in this child was not quantified [7]. Wang et al. [7]
reported also on four patients with hypogammaglobulinemia
who possibly lost protein via skin lesions, but only one had
mildly low serum albumin levels, which suggests that the
hypogammaglobulinemia in these patients was probably not
related to loss of serum protein. However in these cases,
protective antibody response was observed after tetanus and
Hib vaccination [7].

Fig. 1 Marked erythroderma and eczema associated with exudative
lesions and facial AD with scaly and weepy plaques on the cheeks and
scalp with desquamation

Fig. 2 After 2 months of intensive topical skin treatment and multiple
intravenous immunoglobulin substitution, the skin lesions were no
longer exudative
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Yasuno et al. described five infants with AD and THI. A
protein loss through the gastrointestinal tract or skin was in
these cases unlikely. Thus, they hypothesized that THI may
play a role in AD severity due to the maturational delay in
IgG production [9].

The association ofADand transient hypogammaglobulinemia
is described before [4, 6]. In contrast to our patient, patients
with THI usually have normal response to immunization. To
our knowledge, complete agammaglobulinemia as a feature
of THI is very rare. Probably in our patient, there was a
combination of THI and transdermal IgG loss.

It is known that patients with AD show an impaired innate
and distorted adaptive immune response. Several innate
immune mechanisms are relevant for AD pathophysiology
as these are impaired in AD patients and may contribute
to the increased susceptibility of AD patients to skin
infections. These mechanisms may aggravate a hereditary
skin barrier defect [3, 8].

Our case, possibly supported by other authors [2, 7],
demonstrates that the IgG level and, if indicated, the immune
status should be determined in children with severe exudative
AD to detect any severe lack of immunization protection.

Therefore, intensive dermatological treatment should
be initiated in these cases. Intravenous administration of
immunoglobulins should be considered if no sufficient
response to immunization is achieved. In this way, patients
with severe AD can be reliably protected against potentially
fatal infectious diseases.
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Table 1 Laboratory results,
before and after immunoglobulin
substitution

aAbnormal values are presented
in bold

Time point IgG (mg/dl)a IgG substitution (g/kg) Anti-diphtheria
toxoid antibody
level [>0.1 IU/ml]

Anti-tetanus
toxoid antibody
level [>0.1 IU/ml]

01 Feb 2011 <50 1 g/kg (04 Feb 2011) <0.1 0.1

11 Feb 2011 746

22 Feb 2011 207

01 March 2011 85 1.2 g/kg

03 March 2011 1,436

29 March 2011 56 1.1 g/kg

20 April 2011 129

05 May 2011 136

18 May 2011 161

15 June 2011 220

11 July 2011 212

25 Oct 2011 544

03 May 2012 554 0.7 1.7
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