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Effect of specific immunotherapy on plasma interleukin 13 and 8 levels in 
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Abstract

Introductıon: This study aimed to evaluate interleukin (IL)-13 and IL-8 
levels in patients with allergic rhinitis who were and were not receiving 
specific immunotherapy.
Methods: A total of 84 patients being followed up in the immunology-al-
lergy outpatient clinic for allergic rhinitis (42 receiving immunotherapy) 
and 23 healthy control subjects were included. Serum IL-13 and IL-8 le-
vels were measured by enzyme-linked immunosorbent assay in all groups. 
Allergic rhinitis patients were also evaluated in terms of symptom scores, 
IgE levels, and skin prick test results.
Results: Comparison of serum IL-13 and IL-8 among the groups demonst-
rated that levels of both cytokines were significantly higher in both allergic 
rhinitis patient groups compared to controls (p<0.001), and significantly 
higher in symptomatic allergic rhinitis patients compared to patients recei-
ving immunotherapy (p<0.001 for IL-13, p=0.004 for IL-8).
Conclusion: Immunotherapy is the only curative treatment for allergic rhi-
nitis. The results of our study suggest that immunotherapy exerts its effect 
by modifying levels of IL-13 and IL-8 in addition to previously well-known 
cytokines.
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Introduction      
 Allergic rhinitis is one of the most common 
chronic diseases, affecting 10-40% of the entire po-
pulation. Epidemiological data demonstrate an inc-
rease in its prevalence.1,2 Although generally not a 
severe disease, it reduces quality of life and causes 
significant financial and labor loss.
 Allergic rhinitis affects the nasal cavity and 
paranasal sinuses, manifesting as a complex of sy-
mptoms that includes sneezing attacks, itching of the 
nose and palate, rhinorrhea, and nasal congestion. 
Other symptoms such as eye itching and watering, 
postnasal discharge, decreased hearing, cough, and 
shortness of breath may also occur.3,4

 As allergic rhinitis is a disease of atopic indi-
viduals, these patients may also have systemic aller-
gic symptoms. The cause is an IgE-dependent type 1 
hypersensitivity reaction, and symptoms occur as a 
result of the person’s previous exposure to the IgE-in-
ducing allergen. The IgE antibodies bind to receptors 
on mast cells in the respiratory mucosa and basophils 
in the peripheral circulation. Cross-linking of aller-
gens to the IgE antibodies on the surface of these cel-
ls results in mast cells releasing preformed chemical 
mediators. These cells also produce other mediators 
and cytokines that cause the development of chronic 
symptoms due to nasal inflammation and continuous 
allergen exposure.5,6

 Cytokines are regulatory proteins secreted by 
cells involved in both the specific and innate immune 
systems and are vital for immune system functions. 
Although cytokines are not antigen-specific, their 
production and secretion are dependent on antigen 
stimulation. They have different names because they 
originate from many different cells and exert different 
effects on different target cells.
 Cytokines play a role in all stages of immune 
response and inflammation, including antigen presen-
tation, immune cell differentiation, maturation, and 
activation, adhesion molecule expression, and acute 
phase response.7,8 They also play an important role in 
the pathogenesis of allergic diseases. Based on these 
characteristics, in this study we examined changes in 
serum levels of the cytokines interleukin (IL)-8 and 
IL-13 in patients with allergic rhinitis who did and 
did not receive specific immunotherapy (SIT).
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Material and Methods
 The study included patients who presented to 
the immunology/allergy outpatient clinic in the inter-
nal medicine department of the Ministry of Health 
Dışkapı Training and Research Hospital and were 
diagnosed with allergic rhinitis by history, physical 
examination, laboratory, and skin tests. The patients 
were grouped into those who were not receiving SIT 
and were symptomatic (Group 1, n=42) and those 
who were receiving SIT (Group 2, n=42). The cont-
rol group included healthy individuals with no known 
systemic diseases who were shown to have no aller-
gic disease according to history, physical examina-
tion, and skin tests (n=23). The study was approved 
by the Ethics Committee of Dışkapı Yıldırım Beyazıt 
Training and Research Hospital, with the approval 
number 33/2009 and the date 19.03.2009. 
 Inclusion criteria; Patients aged ≤45 years 
diagnosed with allergic rhinitis by history, physical 
examination, laboratory, and skin tests. Healthy indi-
viduals aged ≤45 years were included in the control 
group. Exclusion criteria: Individuals with systemic 
diseases other than allergic rhinitis or those with in-
complete clinical data were excluded from the study.
 Morning fasting blood samples were collec-
ted from all subjects for measurement of IL-13, IL-8, 
and IgE levels. Serum was separated and stored at 
-70°C until analysis. 
 Skin prick tests with 48 allergens, including 
common aeroallergens (Stallergenes, In Vitro Allergy 
Diagnosis Kit, France), were performed on the fore-
arm using standard needles with a 1.0-mm tip. Phy-
siological saline solution was used as the negative 
control and 10 mg/mL histamine solution was used as 
the positive control. The results were evaluated after 
15 minutes, and a wheal 10-15 mm in diameter (grade 
3+) was accepted as a positive reaction.
 In clinical trials for the treatment of allergic 
rhinitis, patients are often asked to keep a daily log of 
complaints and their severity. Considering that symp-
toms may differ between day and night, an extended 
symptom scoring format including nighttime symp-
toms (such as difficulty falling asleep, frequent wa-
king) was used. In this scoring system, symptoms are 
rated by severity as none,0 mild but not disturbing.1 

moderate and occasionally disturbing,2 severe and of-
ten disturbing.3 The symptom scores of our patients 
were assessed and recorded in follow-up visits.
 eStallergenes APSI allergen extracts (France) 
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were administered as SIT. Injections were initially 
performed weekly. After reaching a certain dose (ma-
intenance dose), this interval was extended to once 
every 15 days and later to once a month. Injections 
were administered subcutaneously over the deltoid 
muscle.
 Serum IL-13 and IL-8 levels of the patients 
and control subjects were measured by enzyme-lin-
ked immunosorbent assay (ELISA). The ELISA tests 
for IL-13 and IL-8 levels were performed using the 
ELISA (Labsystem, Multi Skan EX, Finland)  reader.
Statistical Analysis
 When analyzing the data, the nonparamet-
ric Kruskal-Wallis H test was used for comparisons 
between multiple groups. This test only shows whet-
her there is a difference between the groups. For this 
reason, there is no appropriate post-hoc test. There-
fore, post-hoc pairwise comparisons were performed 
using the Mann-Whitney U test. Statistical analyses 
were performed using SPSS 14.0, with the Krus-
kal-Wallis H test used for comparing multiple groups, 
and the Mann-Whitney U test for post-hoc pairwise 
comparisons. A p value <0.05 was considered statis-
tically significant.
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Results
 Group 1 included 30 women and 12 men with 
symptomatic allergic rhinitis who were not receiving 
SIT. Their age range was 21-45 years and the disease 
duration was 5-22 months. Group 2 included 28 wo-
men and 14 men with allergic rhinitis who were rece-
iving SIT. They were 23-41 years of age, the disease 
duration was 8-23 months, and SIT duration was 40-
52 months. The control group included 23 healthy in-
dividuals (13 female and 10 male) with an age range 
of 24-40 years (Table 1).

 In Group 1, it was determined that 17 patients 
were allergic to grasses, 7 to tree pollen, and 18 to 
house dust. The distribution of these allergy types 
was very similar in Group 2 (18 grass, 6 tree pollen, 
and 18 house dust allergies) (Table 2). Two-thirds of 
patients receiving SIT reported no symptoms of aller-
gic rhinitis, while the remaining third had mild symp-
toms. All patients not receiving SIT had moderate to 
severe symptoms (Table 2).

Table 1: Demographic characteristics of the allergic 
rhinitis patient and control groups

No SIT 
(n=42)

SIT 
(n=42)

Controls 
(n=23)

Sex (n female/male) 30/12 28/14 13/10

Age (years) 32.5 ± 6.4 34 ± 4.6 31.7 ± 4.69

Disease duration (months) 11.64 ± 4.74 15.81 ± 4.01 -

SIT duration (months) - 47.48 ± 2.39 -

SIT: Specific immunotherapy

Table 2: Clinical characteristics of the allergic rhinitis 
patient groups

Allergy Type No SIT
n (%)

SIT
n (%)

Grass 17 (40.5) 18 (42.9)

Tree pollen 7 (16.7) 6 (14.3)

House Dust 18 (42.9) 18 (42.9)

Symptom Severity
None - 28 (66.7)

Mild - 14 (33.3)

Moderate 21 (50) -

Severe 21 (50) -

SIT: Specific immunotherapy

 The mean serum IL-13 level was 0.99±0.20 
pg/dL in Group 1, 0.72±0.04 pg/dL in Group 2, and 
0.57±0.15 pg/dL in the control group. Mean serum 
IL-8 levels in these groups were 1.07±0.12 pg/dL, 
0.77±0.07 pg/dL, and 0.72±0.06 pg/dL, respecti-
vely. Statistical comparisons of serum IL-8 and IL-13 
between the groups showed that levels of both cyto-
kines were significantly higher in allergic rhinitis pa-
tients without SIT than in those with SIT and healthy 
controls (Table 3) (Figure 1).

Table 3: Comparison of cytokine levels in the allergic 
rhinitis patient and control groups

No SIT1
(n=42)

SIT2
(n=42)

Cont-
rols3

(n=23)
p value

IL-13 (pg/dL), 
mean ± SD

0.99 ± 0.20 0.72 ± 0.04 0.57 ±0.15 <0.001, 1 vs. 2,3; 
<0.001, 2 vs. 3

IL-8 (pg/dL), 
mean ± SD

1.07 ±0.12 0.77 ±0.07 0.72 ± 0.06 <0.001, 1 vs. 2, 3; 
0.004, 2 vs. 3

SIT: Specific immunotherapy
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Discussion
 This study included 42 allergic rhinitis pa-
tients who were not receiving SIT and were sympto-
matic, 42 allergic rhinitis patients who were receiving 
SIT and were asymptomatic, and 23 healthy control 
subjects. The effect of both immunotherapy and sex 
on IL-13 and IL-8 levels was examined. There were 
statistically significant differences in IL-13 and IL-8 
between symptomatic allergic rhinitis patients, those 
who had received SIT, and the control group. Howe-
ver, the only sex-based difference in cytokine levels 
was between the IL-13 levels of male and female pa-
tients who received SIT. 
 Pawankar et al. reported high levels of IL-
13 in patients with allergic rhinitis. Similarly, in our 
study IL-13 levels were highest among patients with 
symptomatic allergic rhinitis.9 We found that IL-13 
levels were low in patients who received SIT, con-
sistent with the study by Plewako et al. However, a 
study by Gogishvili et al. suggested that IL-13 inhibi-
tion did not play a major role in the treatment of aller-
gic events. In our study, we observed that IL-13 levels 
tended to decrease in patients who received SIT.10,11

 The molar structure of IL-8 is one of the most 
potent chemoattractants for neutrophils. At the same 
time, it stimulates the degranulation of polymorpho-
nuclear lymphocytes and the binding of endothelial 
cells to CD11 and CD18. During the inflammatory 
response, IL-8 appears relatively later than other che-
moattractants. While LTB4 concentration decreases, 
newly synthesized IL-8 begins to be secreted and 
exerts its effect for 24 hours. Among the chemokines, 
RANTES and IL-8 play important roles in eosinophil 
chemotaxis. Levels of RANTES and IL-8 in nasal la-
vage and bronchoalveolar lavage fluids were reported 
to increase after allergen exposure . Similarly, the-
re was a significant difference in serum IL-8 levels 
between allergic rhinitis patients with and without 
SIT in our study.12,13,14

 Lin Chuang et al. examined changes in IL-8 
and TNF-alpha levels after SIT in seasonal and non-
seasonal allergic rhinitis and found that levels of TN-
F-alpha and IL-8 were higher in the rhinitis groups 
than in healthy controls and decreased significantly in 
rhinitis patients after SIT.15 In our study, we detected 
no significant difference between patients who rece-
ived SIT and the healthy control group. This may be 
due to the classification of seasonal allergy.

Figure 1 

 When the serum IL-13 and IL-8 levels were 
compared between men and women in the groups, no 
statistically significant differences were observed in 
Group 1 (p>0.05). In Group 2, IL-13 levels were signi-
ficantly higher among women than men (0.73±0.04 pg/
mL vs. 0.69±0.04 pg/mL; p<0.009) (Table 4) (Figure 1). 

Table 4: Statistical comparison of serum IL-13 and 
IL-8 levels between males and females in the allergic 
rhinitis patient groups (Mann-Whitney U test)

No SIT SIT

Male 
(n=12)

Female 
(n=30)

p 
value

Male 
(n=14)

Female 
(n=28)

p 
value

IL-13 (pg/dL), 
mean ± SD

0.94 ± 0A5 1.01 ± 0.22 0.238 0.69 ± 0.04 0.73 ± 0.04 0.009

IL-8 (pg/dL), 
mean ± SD

1.02 ± 0.08 1.08 ± 0.13 0.058 0.76 ± 0.07 0.78 ± 0.07 0.486

SIT: Specific immunotherapy
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 Klein et al. showed that eosinophils concent-
rations were increased in tissue biopsy samples after 
nasal allergen exposure and that the cells expressed 
IL-8, IL-6, IL-13, IL-10, IL-4, and RANTES mRNA. 
The presence of cells carrying IL-10 and IL-13 mRNA 
was detected in tissue samples one week after nasal 
provocation . This supports our method of detecting 
the effectiveness of SIT in allergic rhinitis patients as 
a decrease in IL-13 level.16
 In a study conducted by Kue-Hsiung et al., 
immunotherapy was administered to children diagno-
sed with allergic asthma, and analysis of beta chemo-
kine, alpha chemokine, and IL-8 levels in the blood 
showed that among mite-sensitized patients, those 
who responded better to immunotherapy had lower 
beta chemokine and higher IL-8 levels.17
 Both Rajakulasingam et al. and Klein et al. 
reported that levels of IL-8 increased after allergen 
exposure. Similarly, IL-8 levels in our study were hi-
ghest among symptomatic allergic rhinitis patients. 
Our results support those of Lin Chuang et al., who 
reported that IL-8 levels were higher in patients with 
allergic rhinitis compared to the control group and 
lower in those receiving immunotherapy.
 Numerous studies have demonstrated the effi-
cacy and safety of SIT. The WHO and EAACI have 
reported that when given at sufficient concentrations, 
nasal and sublingual administration is as effective 
and reliable as injections.18,19 This was confirmed by 
a 2000 meta-analysis of 54 clinical studies involving 
asthma patients.20 In a study conducted by Reha et 
al., 56 patients receiving SIT and 51 patients rece-
iving pharmacotherapy were examined for 5 years, 
and it was observed that 44 patients in the SIT group 
and 33 patients in the pharmacotherapy group were 
asymptomatic. SIT is shown to significantly reduce 
symptoms and prevent the development of new sen-
sitization in allergic patients.21 
 In a study conducted by Pifferi et al., a portion 
of asthmatic patients were given SIT and compared 
with the untreated control group, and SIT was associ-
ated with a significant decrease in symptoms.22 Wal-
ler et al. also showed that seasonal asthma symptoms 
decreased after SIT with meadow pollen extracts.23 
Dockic et al. examined allergic rhinitis patients recei-
ving immunotherapy for 2 years and observed signifi-
cant differences in nasal symptoms and skin prick test 
results between the placebo and study group.24 Simi-
larly, in the clinical evaluation of the patients in our 

study, allergic symptoms were nonexistent or mild in 
patients receiving SIT but ranged from moderate to 
severe in those not receiving SIT.
 Studies in the literature evaluating the relati-
onship between allergic rhinitis and gender reported 
that the prevalence of allergic rhinitis is higher in 
women. A retrospective study by Barlay et al. exa-
mining 3750 patients in our country also indicated 
that allergic rhinitis and rhinitis symptoms were more 
common in women. However, other studies in the li-
terature reported that the frequency of allergic rhinitis 
is higher in men.25 
 In the present study, we observed no signifi-
cant sex difference in IL-13 and IL-8 levels among 
patients not receiving immunotherapy, which sup-
ports the literature. Among the patients receiving im-
munotherapy, the IL-13 level was lower among male 
patients, while IL-8 levels were similar in male and 
female patients. Although the involvement of IL-13 
and IL-8 in allergic rhinitis has been demonstrated, 
prospective randomized controlled studies with lar-
ger patient series are needed to elucidate the cause 
of these controversial conflicting results between the 
sexes. Recent studies have also indicated that immu-
notherapy not only reduces IL-13 and IL-8 levels but 
may also play a significant role in altering the Th1/
Th2 balance, thereby enhancing the long-term ma-
nagement of allergic rhinitis.26 This emphasizes the 
potential of SIT as an effective therapeutic option, 
further substantiating the findings of our study.
 Immunotherapy has proven efficacy in pre-
venting allergic events. Although the exact mecha-
nism of action is not known, changes in cytokine le-
vels are believed to play an important role. Cytokines 
have a major role in the physiopathology of allergic 
rhinitis. Of these, eosinophil cationic protein, IL-5, 
tryptase, IL-4, IL-13, and IL-8 are several important 
mediators. In our study, IL-8 and IL-13 levels were 
measured in patients with symptomatic allergic rhini-
tis, in a group of patients receiving SIT, and in a he-
althy control group. IL-13 and IL-8 levels were lower 
in patients receiving immunotherapy, supporting the 
literature data discussed above. IL-8 and IL-13 are 
two important mediators involved in allergic rhinitis, 
and their suppression is one of the mechanisms of ac-
tion of immunotherapy. However, further studies are 
needed to investigate the specific roles of IL-13 and 
IL-8 inhibition in treatment.
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Conclusion
 The results of this study show that serum IL-
13 and IL-8 levels in patients with allergic rhinitis 
tended to decrease significantly after immunotherapy. 
When compared according to sex, only IL-13 level 
differed significantly between men and women recei-
ving immunotherapy. 


