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Abstract
Background: Nowadays contact allergy is increasing rapidly. Its prevalence in general population is 20%, being women more 
affected than males. Metals are by far the main cause. The pathogenesis of this disease is still not clear.

Objective: The purpose of this case report is to describe a patient with allergy contact dermatitis as a main clinical manifestation 
of deficiency of IgG2 subclass without infections.

Methods: We assessed extended blood controls, including proteins, lymphocyte subsets, immunoglobulins, immunoglobulins 
subclasses and complement. After the study, other pathologies were ruled out.

Results: A 68 year-old woman with no major history of infection is presented with recurrent metal allergy for several years. She 
was referred to our immunology center after a deficiency of immunoglobulins was detected. She didn´t take any drug which 
could trigger a deficiency of immunoglobulins. She presented dermatitis after at least 20 minutes of contacting with metals 
(buckles, buttons and customs) and pressure zones. Atopic dermatitis, urticaria, angioedema and others possible dermatology 
illneses were discarded. The diagnosis was established with Patch test (TRUE test). Finally, she was diagnosed as allergy 
contact dermatitis to nickel and fragrances. The total immunoglobulin (Ig)E and serology were normal. A deficiency of IgG 
(542 mg/dL) was observed. IgG2 levels were 117 mg/dL, rest of them (IgG1, IgG3 and IgG4) presented normal tiers. A specific 
antibody deficiency to pneumococcal antigens was demonstrated. C4 levels (17.3 mg/dL) were decreased. The cellular analyses 
identified a minimal underlying CD8 decrease (185 cells/ul).

Conclusion: This is the first report of allergy contact dermatitis as a principal manifestation of IgG2 subclass deficiency 
without infections. More investigations are necessary for relating these entities as immune dysregulations of IgG2 subclass 
deficiency might be associated in some cases.
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Introduction
Contact dermatitis is an inflammatory skin disease 

characterized by pruritus, erythema, vesicles and scale. It can be 
acute, subacute or chronic. The majority of them (80%) are irritant 
contact dermatitis (ICD) and rest of them (20%) are allergic 
contact dermatitis (ACD) [1]. The pathophysiology of this illness 
is not definitively defined, so the more we study it, the better we 
could understand the potential mechanisms implicated. ACD 

is a common type of delayed hypersensitivity reactions, which 
are mainly caused by small allergens knowns as haptens (<1000 
KDa) [2] that also results in a subsequent inflammatory reaction. 
Haptens are small chemicals groups which need to couple to a 
carrier protein to become immunogenic and activate T-cells [3]. 
A recent study describes that the prevalence of ACD in general 
population is 20,1%, and 19,5% in Europe. The principal haptens 
implicated are nickel, cobalt and fragrances mix I. Also, in this 
study they reported that the prevalence of ACD to nickel yielding 
a prevalence of 11,4%, being by far higher in women (15,7%) than 
in men (4,3%) [4].
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Nickel ions are potent haptens which are enabled to cause 
important inflammation. They penetrate the skin and activate 
epithelial cells which produce cytokines or chemokines that elicit 
the activation of antigen-presenting cells (APC) and T cells, which 
are the main responsible for symptoms. During sensitization, the 
nickel ion penetrates the skin and can bind directly to toll-like-
receptors (TLR4) on dendritic cells (DCs) leading to stimulation 
of the IKK2 nuclear factor-KB cascade [5,6]. The DCs activated 
upregulate costimulatory molecules and migrate to the local 
lymph node, where nickel is presented to naïve T cells by major 
histocompatibility complex (MHC) II molecules. If the DC 
activation is enough, allergen specific T cells and memory T 
cells proliferate and migrate to the blood and the skin resulting 
in sensitization [7]. The clinical expression of allergic to nickel 
during the elicitation phase is generated by re-entry of a nickel 
ion, resulting in visible allergic dermatitis [5]. Nickel induced 
antibody mediated type I hypersensitivity has rarely been reported 
[8]. It is not necessary to have an extensive contact, hence rapid 
skin deposition following contact has been shown to occur after 
seconds to minutes [9,10]. The same pathophysiology has been 
studied with mix fragrances [11].

It is described that nickel can induce an autoimmunity 
process [12,13], but there is nothing that relates ACD to nickel 
with a primary deficit of immunoglobulins. Nevertheless, 
deficiency of IgG subclasses is associated with atopic disorders 
[14]. IgG subclass deficiencies are most strongly associated with 
IgA deficiency [15]. Approximately 15% of IgA deficient patients 
also have a IgG subclass deficiency such as combined IgA, IgG2 
and IgG4 deficiency [16]. At the same time, deficiency of IgA is 
also related to allergic diseases and asthma [17,18], but there is 
none case described about both deficiency of IgG subclass and 
contact dermatitis. 

Material and Methods
Case presentation

A 68-year-old woman with no medical comorbidities was 
referred to us in November 2019. She didn’t take any drug which 
could trigger a deficit of immunoglobulins. The only intervention 
that she had suffered was due to a cholesteatoma. She didn’t 
have more history of interest. She had been studied by allergists’ 
because 40 years ago started after contacting to metals (buttons, 
jewelry, metallic chairs, pressure area) with a well-demarcated, 
intensely pruritic, eczematous eruption localized into the area of 
skin that had been in contact with the allergen. Over time, the 
lesions associated blistering and weeping. She also experimented 
the same symptoms after applying a sticking plaster. 

After performing a TRUE test (patching test) study, she was 
diagnosed as ACD to nickel and fragrances. Likewise, the allergists 
undertake a blood analysis, of which in the blood count a cytopenia 

was observed. She presented discreet neutropenia and leucopenia. 
Also, they observed moderate IgG hypogammaglobulinemia 
(481mg/dL, normal range 650-1610 mg/dL) that was due to IgG2 
deficiency (101 mg/dL, normal range 147-629 mg/dL) and mild 
low levels of IgA (71 mg/dL). Rest of IgG subclasses (IgG1, 
IgG3, IgG4), IgM and IgE were normal. Triptasa, total proteins 
and complement field regular tiers. After this visit she started with 
bilastin 20 mg/24 hours which reduce the number of episodes, 
afterwards she was referred to our immunology department.

Firstly, she was re-interviewed. She had never had 
pneumonia. On a very few occasions, had diarrhea. Once, she 
passed a cold sore and every year she presented recurrence colds 
but for respiratory problems. She didn’t have urinary infections, 
neither otitis or herpes or fungal infections. The blood analyses 
were repeated. Blood count was normal, she didn’t present 
cytopenia. The IgG and IgA levels remain decreased (542 mg/dL 
and 83.2 mg/dL, respectively), by the way IgG2 kept diminished 
(117 mg/dL). Additionally, we measured antibody function. Before 
administered vaccines to 23 pneumococcal polysaccharides and 
tetanus toxoid, antibody levels were 2.5 mg/dL and 0,35 IU/ml. 
The postimmunization titers at 3 weeks after vaccination were 
4.8 mg/dL to S. Pneumoniae and >7 IU/ml to T. Tetanus which 
demonstrated specific functional deficiency to polysaccharide 
antigens which is a common association of IgG2 deficiency. 
CD3+CD8+T cells (cytotoxic T cells) were decreased while CD4/
CD8 ratio was increased (195 cells/ul and 5,56 accordingly). After 
8 months we repeated these counts of cells, remaining diminished 
cytotoxic T cells and elevated CD4/CD8 ratio (185 cells/ul and 
5,62). CD3+ T cells (T cells), CD3+CD4+ T cells (T helper cells), 
CD19+ B cells (B cells) and CD3-CD16/CD56+ LGL/NK cells 
were regular. CD27-/IgD+ B cells (naïve cells), CD27+/IgD+ B 
cells (IgM memory) and CD27+/IgD- B cells (switched memory) 
had common tiers. The complement titers were regular. Finally, 
we recommend both avoiding contact with nickel and fragrances 
and receiving every year influenza immunization. No additional 
treatment was assessed.  

Results and Discussion

To the best of our knowledge, this is the first reported case of 
ACD to nickel as a main manifestation of IgG2 subclass deficiency. 
Diminished generation of specific antibody titers in response to a 
polysaccharide vaccine is a functional humoral immunity correlate 
of this disease [19]. IgG subclass deficiency refers to a significant 
decrease in the serum concentrations of one or more subclass of 
IgG [20]. The proportion of each subclass is maintained within 
a relatively narrow range: IgG l, 60-65%; IgG2, 20-25%; IgG3, 
5-10%; IgG4, 3-6%. Hence, a meaningful reduction of one of the 
major subclasses (IgG1 and IgG2) could cause a decrease of total 
levels of IgG [16] as we could see in our case. Typically, deficit of 
IgG2 is related to recurrent sinopulmonary or bronchial infections 
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because it is predominantly responsible for the antibody response 
against polysaccharide capsular antigens [21]. Its prevalence 
in patients with deficit of immunoglobulins is around 17%. 
However, our patient only presented contact allergy to nickel and 
a cholesteatoma which was intervened few years ago. There are 
some studies which related these molecules to allergic diseases. 
Principally asthma, rhinitis and atopic [22-24]. It has been proved 
that desialylated IgG are related to allergic disease, fundamentally 
with asthma [25]. Studies defend that primary immunodeficiencies 
diseases are related to asthma and rhinitis, without preference of 
subclass deficit [24,26]. Indeed,  hiper IgE syndrome, that is a 
primary immunodeficiency,  present atopic dermatitis or urticaria 
[27], nevertheless our patient didn’t present symptoms compatible 
with these entities. It is described that the pathophysiology of 
ACD is mediated principally by T cells [28], but our patient had 
a deficiency of IgG2 but for infections. So, her ACD might be 
associated to this deficiency in as much as, there are cases of IgG2 
deficiency and atypical forms of presentation [29,30]. Even so, 
more studies are necessary into this field to assess the potential 
role of the primary antibody deficiency in the development of this 
type of allergy.    

On the other hand, it is known that allergy to nickel 
is mediated by both CD4+ and CD8+ T cells. Studies have 
emphasized that CD8+ T cells were the main effector cells of 
CHS while CD4+ T cells behave as down-regulatory cells. The 
difference between CD8+ T cells and CD4+ T cells mediating 
ACD may relate to the molecular mechanisms by which antigens 
are processed and presented to the T cells. Antigens external to 
the cell are phagocytosed and processed for presentation on MHC 
class II molecules (eg, HLA-DR) to CD4+ T cells. In contrast, 
internal cytoplasmic antigens are processed by the endogenous 
pathway for presentation on MHC class I molecules (eg, HLA-A, 
-B, and -C) to CD8+ T cells. External allergens can also enter the 
endogenous pathway to be presented to CD8+ T cells [31]. In 
our patient, we observed that CD3+CD8+T cells were decreased, 
but sometimes, especially where there is a deficient CD8 T cell 
pool, CD4+ T cells can be effector cells of ACD, but not for all 
haptens [32]. This could explain both the diminished titers of CD8 
T cell in our patient and the increased of CD4/CD8 ratio which 
was observed. Also, these were observed in another study which 
defends that patients with severely allergy to nickel present both 
an increase in the proportion of naïve CD4+T cells and a decrease 
of naïve CD8+T cells with corresponding decreases in the effector 
memory cells re-expressing CD45RA (EMRA) and effector 
memory cell populations [33].

Conclusion
In the present case report, we report a patient with ACD 

to nickel with IgG2 subclass deficiency without typical clinical 
symptoms of humoral immunodeficiency. There is a possibility 

that more cases of ACD to nickel with these features have occurred, 
even though no previous reports have been published. We suggest 
that measurement of immunoglobulins in patients with severe 
ACD could be indicated, inasmuch as the relation between these 
two entities could be much deeper than what we think.
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