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Allergen-specific immunotherapy is a treatment aimed to reduce allergic symptoms
and need for medication use after exposure to specific allergens. Allergen-specific
immunotherapy is the only curative treatment that can change the natural course
of allergic diseases. Although, allergen-specific immunotherapy is quite effective
in the treatment of atopic dermatitis, allergic asthma, allergic rhinitis, and insect
bites, serious treatment-related side effects may still occur. Since allergen-specific
immunotherapy can cause changes in the immune system, it is theoretically
possible that it can also affect immune system mediated inflammatory diseases
such as autoimmune diseases. This is the first case report of an occurrence of
Familial Mediterranean Fever attacks during allergen-specific immunotherapy.

Allerjen spesifik immünoterapi kişide spesifik allerjen maruziyeti sonrasında
gelişebilecek allerjik semptomları ve ilaç kullanım ihtiyacını azaltmaya yönelik bir
tedavi şeklidir. Atopik dermatit, allerjik astım, allerjik rinit ve böcek sokmalarında
oldukça etkin bir tedavi şekli olmakla birlikte allerjen spesifik immünoterapi ile
ilişkili ciddi yan etkiler de oluşabilmektedir. Allerjen spesifik immünoterapinin,
immün sistem üzerinde yapmış olduğu değişiklikler nedeniyle, otoimmün
hastalıklar gibi immün sistem aracılığı ile gelişen enflamatuvar hastalık oluşumunu
da etkileyebileceği düşünülmektedir. Burada sunduğumuz olgu, allerjen spesifik
immünoterapi tedavisi sırasında Ailesel Akdeniz Ateşi atağı semptomları gelişen,
bildirilmiş ilk olgu sunumudur.

Introduction
Allergen-specific immunotherapy (ASIT) is a treatment aimed to
reduce allergic symptoms and need for medication use after exposure
to specific allergens. The treatment is based on the principle of
administration of increasing doses of the allergen. The ASIT has been
used in the treatment of allergic diseases for more than a century, and
it is the only curative treatment that can change the natural course
of allergic diseases (1). The basic objective is to provide peripheral T
cell tolerance. Peripheral T cell tolerance is achieved by induction of T
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regulatory (Treg) cells that are capable of producing
anti-inflammatory cytokines such as interleukin (IL)10 and transforming growth factor (TGF)-β. Treg
cells reduce the T helper (Th) 2 response, in addition
to reducing dendritic cell, mast cell, basophil, and
eosinophil responses. Moreover, while inducing the
production of immunoglobulin (Ig) G4 and IgA, Treg
cells regulate an allergen-specific IgE response (2-6).
Although, ASIT is quite effective in the treatment of
atopic dermatitis, allergic asthma, allergic rhinitis,
and insect bites, serious treatment-related side
effects may still occur. The ASIT related side effects
are divided into two groups: local and systemic side
effects. The local side effects include redness, itching
and swelling at the injection site, while systemic
side effects can range from a mild reaction to life
threatening severe anaphylaxis (7,8). Information
regarding the long-term side effects of treatment is
scarce. Since ASIT can cause changes in the immune
system, it is theoretically possible that it can also affect
immune system mediated inflammatory diseases
such as autoimmune diseases. Sjögren’s syndrome,
multiple sclerosis, localized scleroderma, recurrent
pericarditis and vasculitis have all been reported to
occur during ASIT. This present case is the first report
of an occurrence of Familial Mediterranean Fever
(FMF) attacks during ASIT.

Case Report
A 34-yr-old female patient was admitted to our
clinic for continuation of her treatment. She had
been treated for allergic rhinitis, using the grass
pollen antigens group conventional immunotherapy
treatment, for 3.5 years in another clinic. Based upon
the patient’s medical history, we learned that in the
beginning the second year of her immunotherapy
significant clinical response was achieved; the patient
no longer required treatment with antihistamines.
However, we learned that 4 months ago the patient
was diagnosed with FMF. The patient reported no
family history of FMF. Her complaints started 6-7
months ago, with once a month abdominal pain
attacks lasting 3-4 days, accompanied by fever.
Fever ranging from 38-39 degrees Celcius and there
was diffuse abdominal pain. Abdominal attacks
were not associated with menstruation. She had no
contraceptive ring. The physician from the initial clinic
that the patient presented to diagnosed her with
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FMF and initiated a 1.5 mg/day colchicine treatment.
The colchicine treatment gave a dramatic response.
Genetic testing did not detect any mutations
consistent with FMF for E148Q, M680I, M694V,
V726A, F479L, A744S, R761H. The patient’s physical
examination performed in our clinic was normal.
Moreover, her complete blood count, sedimentation
rate, C-reactive protein, liver function tests, kidney
function tests, urinalysis, and anti-nuclear antibody
levels were within the normal limits. The patient
had been undergoing ASIT treatment for 3.5 years
and experienced a significant improvement of her
symptoms. The onset of FMF had started during this
treatment period and since the patient did not have
a family history FMF, we suggest that the FMF attacks
may have been triggered by ASIT. For this reason, and
also because the immunotherapy completed its 3.5year course, we decided to terminate the patient’s
immunotherapy and closely follow-up the patient.

Discussion
Although short-term local and systemic side effects
of ASIT are known, long-term side effects are not
well known (9). There are publications that suggest
that ASIT treatment could cause the development of
autoimmune diseases. Sjögren’s syndrome, multiple
sclerosis, scleroderma, pericarditis and vasculitis
are among such reported autoimmune diseases (913). However, no publications exist in the literature
with regard to a link between ASIT applications
the development FMF attacks. ASIT is the only
curative treatment for allergic diseases. It causes the
induction of allergen-specific Treg cells that produce
IL-10 and TGF-β. This induction results in a B cell
increase in the production of IgG 4 and IgA, with a
decrease in the production IgE. The ASIT stimulates
immunosuppressive Treg cells and shifts the Th1-Th2
balance towards Th1 by partially increasing the activity
of suppressor T lymphocytes. It was determined that
while the secretion of cytokines such as IL-4, IL-5, IL9, IL-13, tumor necrosis factor (TNF)-α and IL-1 from
Th2 cells decreases, the synthesis of cytokines such
as IL-2, IL-12, IL-18, IFN-γ and TNF-β by Th1 increases,
therefore changing the cytokine profile of T cells. In
addition, the production of TGF-β, as a result of Treg
cell induction, increases the differentiation of Th17,
which is thought to be associated with autoimmune
diseases (11,14-16). FMF is a disease characterized
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by abdominal pain, chest pain or joint pain caused
by inflammation in one or several of the following:
peritoneum, pleura or synovial serous membranes.
The course of FMF attacks is accompanied by fever.
The attacks are self-limiting, lasting for 1-3 days, and
heal spontaneously if left untreated. In 70% of the
patients, symptoms appear in the first decade of
life, while in 90% of them they are observed in the
first two decades of life (17-19). FMF is a common
disease in communities originating from the Eastern
Mediterranean, particularly Jews, Turks, Armenians
and Arabs. However, the disease has been diagnosed
even in Japanese patients (20). The carrier frequency
in Turkish, Armenian and Jewish populations were
detected at high levels such as 1/3-1/5 (21,22). The
disease-causing gene (MEFV) encodes for a protein
called pyrin also known as marenostrin (Marenostrum:
Mediterranean). In healthy individuals, under
normal conditions, pyrin plays a role in controlling
inflammation. Mutations in this gene may result in the
inability of pyrin to perform its function, thus leading
to deterioration of the control of inflammation (23,24).
The inflammatory response caused by minor trauma
in the joints and by stress, which is induced by variety
of cytokines, are inhibited in the presence of normal
pyrin, however in patients with FMF it is thought that
mutant pyrin is not able to control the inflammatory
response (25). Wide expression of pyrin in mature
neutrophils suggests that this protein may provide
down regulation of the inflammation mediators
(26,27). Since neutrophils are the main cells of the
acute inflammatory process, mutated pyrin’s inability
to perform its function may lead to the uncontrolled
activation of neutrophils and cause the migration
of these cells to serosal tissue (28). The emergence
of attacks due to stress, the onset of attacks with
metaraminol infusion and the response to colchicine
treatment suggest that a defect in the metabolism of
catecholamines may be involved in the pathogenesis
of FMF (29). Today, the most widely accepted opinion
on the pathogenesis of the disease is that a deficiency
of C5a inhibitor, which is an inhibitor quite strong
granulocyte chemoattractant C5a, may cause an
acute inflammatory attack (30). It is also thought that
the presence of pyrin increases the synthesis of C5a/
IL-8 inhibitory factor, while in patients with FMF the
C5a/IL-8 inhibitory factors are deficient (31). There
was no MEFV mutation and no family history of FMF
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in our patient, which suggests a sporadic case of FMF.
Since the patient’s symptoms manifested silently, we
hypothesize that the FMF attacks developed due to
the changing immune response as a result of ASIT
treatment. In addition, the patient was asymptomatic
for allergic rhinitis; therefore, we terminated the
patient’s treatment. One reason that ASIT treatment
may trigger FMF attacks is by inciting a shifting in
the direction of Th1/Th2 balance towards the Th1,
with a subsequent increase in the serum IL-17 levels,
which has an important role in the etiopathogenesis
of autoimmune diseases. In patients with FMF, serum
IL-17 levels were high both during the attack one of
the autoinflammatory disease periods and during
asymptomatic periods (32). During FMF attacks, IL-17
plays an important role in the activation of neutrophils,
predominant cells at the serosal surfaces. In addition,
it stimulates the maturation, migration and function
of neutrophils. Moreover, IL-17 ensures the migration
of neutrophils to the peritoneal cavity during the
attack period (33,34). In our case, we think that the
increase of IL-17 levels induced by the ASIT treatment
may have triggered the FMF attacks. But we did not
find any data on this subject in the literature. So, we
think that this issue should be investigated.
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