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Introduction

Allergic rhinitis is one of the most common 
chronic respiratory system diseases. This IgE 
mediated inflammatory disease is characterized 
by congestion, nasal drainage, sneezing and/or 
nasal itching.

1The prevalence of allergic rhinitis is 
17-29% in European countries and it is a global 
health problem whose incidence has increased 
during the past three decades.2,3 Incidence of this 
disease in Turkey is approximately 20%.4

The diagnosis of allergic rhinitis is confirmed by 
serum immunoassay methods or a skin prick test, 
which determines specific IgEs against different 
antigens.1 The avoidance of these antigens is the 
primary treatment method against allergic rhinitis. 
For the medical therapy of this disease, intranasal 
corticosteroids (IC) are used intermittently or 
continuously to overcome symptoms.5,6 IC treatment 

is the most effective treatment method among 
patients who are unresponsive to antihistamines.7 

In the literature, the use of ICs has been 
reported to have an approximately 20% treatment 
failure against allergic rhinitis.8 The cause of this 
unresponsiveness is controversial and no study 
has to date been conducted to investigate the 
causes of this resistance to corticosteroids. We 
hypothesize that delayed hypersensitivity reactions 
to corticosteroids may be one of the causes of 
this resistance, reactions that have been reported 
as case reports in patients with allergic rhinitis.9,10 

Hypersensitivity to inhaler corticosteroids has been 
reported to have an incidence of 6.6% in the largest 
trial conducted by Benett et al., which included 30 
patients with allergic rhinitis or asthma.11 

In this study, we aimed to establish the incidence 
and confounding factors of intranasal corticosteroid 
hypersensitivity among patients with allergic 
rhinitis in a large patient series.
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also noted. Treatment strategy was performed 
according to ARIA guidelines, with first line 
treatment being education and allergen avoidance, 
the second line pharmacotherapy (first line of 
pharmacotherapy was antihistamines; if there was 
no symptom improvement within two weeks of 
pharmacotherapy, second line pharmacotherapy 
treatment was IC). Unresponsiveness to therapy 
criteria was accepted as indicating no improvement 
among symptom groups such as moderate/severe 
to mild or mild to no symptoms, as per ARIA 
guidelines.12 TSS was also calculated prior to 
treatment and again after three months of IC usage.

Eligible subjects were 18 years or older and allergic 
rhinitis was confirmed via a standard skin prick test 
with the following allergens: Dermatophagoides 
pteronyssinus, Dermatophagoides farinae, grass 
mixture, trees mixture, weed mixture and fungi 
mixture. Patients were tested one week after 
discontinuation of antihistamines and topical 
corticosteroid therapy, and at least four weeks after 
cessation of immunosuppressive agents. 

Skin prick tests (SPT) were performed using a 
standard panel of the five allergen extracts used 
in our allergy unit, alongside histamine as positive 
and saline as negative controls.13 The test sites were 
cleaned with alcohol then marked at least 3 cm 
apart to avoid overlapping reactions. The allergen 
was dropped and gently pricked by a sterile skin 
test lancet (Stallergenes, France). The test was 
read at 20 minutes and the largest diameter of a 
wheal was measured. A wheal size ≥3 mm above 
the negative control was defined as positive and 
patients with a wheal size ≥3 mm were enrolled 
in the study. Total IgE values were studied and 
eosinophilia (total eosinophil count > 400/cc) was 
looked for among these patients. 

After 31 patients were excluded (15 patients 
treated with allergen avoidance, 10 patients with 
nasal disorders or structural abnormalities, five 
patients with current or a history of chronic 
sinusitis and one pregnant patient), 150 patients 
were included to the study. In the second stage of 
treatment, patients with intermittent symptoms used 
oral antihistamines as needed and did so regularly 
if their symptoms were persistent for two weeks. 
In our study, 26 of 150 patients were responsive 
to oral antihistamines; thus, 124 patients who 
were unresponsive to antihistamines had treatment 
involving intranasal corticosteroids twice a day. 
Among patients, 58 (46.8%) took budesonide, 

Materials and methods

The present study was approved in June 2013 by 
the Institutional Review Board of Ufuk University 
Medical School, decision number 060620131; all 
patients signed informed consent forms prior to 
entering the study.

This study included 181 consecutive patients 
who were prospectively evaluated in our outpatient 
clinics with a diagnosis of allergic rhinitis, as well 
as 50 age- and sex-matched healthy volunteers. The 
diagnosis of allergic rhinitis was made according to 
the “Allergic Rhinitis and its Impact on Asthma” 
(ARIA) guidelines.12 

Subjects were excluded from the study if they 
were pregnant or nursing, had another clinically 
significant disease (particularly nasal disorders or 
structural abnormalities that may interfere with nasal 
airflow), had current or a history of chronic sinusitis 
(with/without polyps) or purulent postnasal drip, or 
if they experienced sensitivity to the study drug 
or its excipients. The presence of granulomatous 
disease (i.e., Wegener’s, sarcoidosis) or a tumour 
(either benign or malignant) was another exclusion 
criterion. Additionally, patients with allergic 
rhinitis whose symptoms were improved by 
allergen avoidance and education to the degree 
that they did not need to use any pharmacotherapy 
agents such as antihistamines or corticosteroids 
were also excluded.

The symptoms of nasal obstruction, nasal 
drainage, sneezing and/or nasal itching were 
asked about and the presence of at least two 
nasal symptoms for more than one hour per day 
was necessary for the diagnosis of rhinitis. Total 
symptom score (TSS, sum of nasal discharge/
rhinorrhoea, nasal congestion, sneezing, nasal 
itching and ocular symptoms) on a 4-point scale (0 
= none; 3 = severe), which has been widely used 
in clinical studies of allergic rhinitis, was used to 
quantify the severity of patients’ symptoms. The 
symptoms were defined as moderate to severe in 
the presence is at least one of the followings was 
present: insomnia, deterioration of daily activities 
either at rest or during exercise, or deterioration 
of activities either at school or work. If none 
was present, symptoms were graded as mild. The 
disease was labelled intermittent if the symptoms 
were present <4 days in a week or lasted <4 
weeks, otherwise it was accepted as persistent 
allergic rhinitis. The presence of asthma was 
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hours and read by the same dermatologist on the 
second, third and seventh days, in accordance with 
International Contact Dermatitis Research Group 
(ICDRG) guidelines. Additionally, patients were 
asked to return if any reaction occurred up until the 
tenth day of the patch test. Any positive reaction 
(+: weak (nonvesicular) reaction;++: strong 
(oedematous or vesicular) reaction; +++: extreme 
(bullous or ulcerative) reaction) was considered a 
positive reaction.

Statistical analysis

Analysis of the results was performed using the 
Predictive Analytics Software (PASW, Chicago, 
Illinois, USA), version 18.0 software for Windows. 
Data were tested for normal distribution using 
the Kolmogorov-Smirnov test. To investigate the 
differences between groups, a Mann-Whitney U 
test was used for two groups and a Kruskal-Wallis 
H test for more than two groups. A Spearman 

27 (21.8%) took mometasone, 20 (16.1%) took 
fluticasone, 16 (12.9%) took triamcinolone and 
13 (10.5%) took tixocortol as the first intranasal 
corticosteroid. 

Patch testing

A skin patch test was used to determine 
corticosteroid hypersensitivity in all participants. 
This test was performed on patients following 
antihistaminic therapy if the latter responded 
well and after corticosteroid treatment. If patients 
were unresponsive to IC, their treatment strategy 
was changed to another group agent accordingly. 
Patients were patch tested on the upper part of the 
back with IQ Ultra Chambers (Chemotechnique 
Diagnostics, Sweden). The names of manufactured 
allergens consisting of steroids are shown in  
Table 1. The supplier of allergens was Chemo-
technique Diagnostics (Sweden) and Brial Allergen 
(Germany). The patch test was removed after 48 

Table 1
Names and concentrations of allergens

Names of the allergens Classification24 Concentration and vehicle

**Hydrocortisone-17-butyrate  A 1% alcohol 
**Prednisolone A 1% petrolatum
**Tixocortol-21-pivalate A 0.1% petrolatum
*Budesonide B 0.01% petrolatum
*Triamcinolone acetonide B 1% petrolatum
**Betamethasone-17-valerate C 1% petrolatum
**Clobetasol-17-propionate D 1% petrolatum

* Intranasal corticosteroids 
** Topical corticosteroids

Table 2 
Patch test results and related factors

Factors Patients 
(n=150) 

Patch Test(+)
(n=21)

Patch Test(-)
(n=129) p value

Use of intranasal corticosteroids 
previously for allergic rhinitis

Yes 61 (40.7%) 18 (29.5%) 43 (70.5%)
< 0.001

No 89 (59.3%) 3 (3.4%) 86 (96.6%)

Use of corticosteroids by any route
Yes 69 (46.0%) 20 (29.0%) 49 (71.0%)

<0.001
No 81 (54.0%) 1 (1.2%) 80 (98.8%)

Asthma
Yes 29 (19.3%) 6 (21%) 23(79%)

0.25
No 121 (80.7%) 8(7%) 113(93%)

Symptom frequency
Intermittent 101 (67.3%) 10(9.9%) 91(90.1%)

0.01
Persistent 49 (32.7%) 11(22.5%) 38(77.5%)

Symptom severity
Mild 54 (36%) 6(11.1%) 48(88.9%)

0.56
Moderate-severe 96 (64%) 15(15.6%) 81(84.4%)
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Symptoms of patients

Among patients, 54 (36%) with allergic rhinitis 
exhibited mild symptoms, whereas 96 (64%) 
patients presented with moderate to severe 
symptoms. These symptoms were intermittent in 
101 (67%) patients and persistent in 49 (33%) 
patients with allergic rhinitis (Table 2). The means 
of baseline TSS were 0.72 ± 0.8 in the control 
group and 8.9 ± 2.2 in the study group (p < 0.001). 

Skin patch test results

The incidence of corticosteroid hypersensitivity 
determined by the skin patch test was 14.0% (21 
patients out of 150). There was a statistically 
significant difference between the patch test 
positivity results between the study and control 
groups (14% vs. 0%). Additionally, none of the 
patients who were responsive to anti-histaminic 
therapy had steroid hypersensitivity. Patch test 
results are shown in Table 3. 

In non-responders, according to the patch test 
results, corticosteroid treatment was changed to 
another group of inhaler steroids. Out of these 21 
patients, 15 (71.4%) exhibited a positive response 
to corticosteroid change (Table 3). 

Confounding factors affecting patch test positivity

Among patients, 89 (59%) were firstly diagnosed 
as having allergic rhinitis and these patients had 

correlation coefficient was used for correlation 
analysis. A chi-square test was performed for 
categorical variables.

Results

Subjects

After 31 patients were excluded (15 patients treated 
with allergen avoidance, 10 patients with nasal 
disorders or structural abnormalities, five patients 
with a current or history of chronic sinusitis and 
one pregnant patient), 150 patients [91 (61.3%) 
women; mean age 37.5 ± 12.0 (min-max: 18-64)] 
were included in this study. Fifty healthy volunteers 
[33 (66%) women; mean age 34.5 ± 10.8 (min-
max: 20-61)] who had a negative history involving 
any type of corticosteroid use formed the control 
group. There was no significant difference between 
the patient and control groups in terms of gender 
and age (p: 0.62 and p: 0.17, respectively).

Skin prick test results

In the study group, the number and percentage 
of patients allergic to the tested allergens were 
as follows: Dermatophagoides pteronyssinus: 16 
(10.7%); Dermatophagoides farina: 23 (15.3%); 
grass mixture: 48 (32.0%); trees mixture: 44 
(29.3%); weed mixture: 4 (2.7%); fungi mixture: 
15 (10%).

Table 3
Patch test results

Names and classes of 
allergens

Number of patients 
with positive patch test 
in study group (n=21)

Steroids initially used for 
allergic rhinitis treatment 
(n=21)

Response to 
another steroid 
group (n=21)

Number of patients 
with a positive patch 
test in control group 
(n=50)

Budesonide (Class B) 11 (52.3%) Budesonide (class B): 9/11 
Triamcinolone (class B): 
2/11

8/11 (72.7%) 0

Tixocortol-21-pivalate (Class 
A)

1 (4.8%) Tixocortol (class A): 1/1 1/1 (100%) 0

Clobetasol-17-propionate 
(Class D)

5 (23.8%) Mometasone (class D): 4/5
Fluticasone (class D): 1/5

4/5 (80%) 0

Triamcinolone acetonide 
(Class B)

3 (14.3%) Budesonide (class B):2/3
Triamcinolone (class B):1/3

2/3 (66.7%) 0

Betamethasone-17-valerate 
(Class C)

0 0 0 0

Hydrocortisone-17-butyrate 
(Class A)

0 0 0 0

Prednisolone (Class A) 1 (4.8%) Tixocortol (class A): 1/1 0/1 (0%) 0
Total (%) 21 (100%) 21 (100%) 15/21 (71.4%) 0
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IC therapy (2.8 ± 0.9 vs. 0.7 ± 0.5, p<0.001). 
Furthermore, 21 (16.9%) patients were found to 
be unresponsive to IC treatment and 15 (71.4%) 
patients unresponsive to IC were hypersensitive to 
corticosteroids. In contrast, 103 (83.1%) patients 
were responsive to IC treatment and 5.8% of 
these patients had corticosteroid hypersensitivity (p 
<0.001) (Figure 1).

Total eosinophil counts and IgE levels

Serum IgE levels in the study and control groups 
were, respectively, 99.9 ± 109.9 and 43 ± 13.6 
(p<0.001). Total eosinophil count in the study and 
control groups were 146.2 ± 107.8 and 78.3 ± 16.4 
(p < 0.001), respectively. The serum IgE and total 
eosinophil levels in patch test positive and negative 
patients are shown in Table 5.

Discussion

We found that delayed corticosteroid sensitization, 
as measured by patch testing, increased in 

not used IC, while 81 (54.0%) had not previously 
used corticosteroids by any route (inhaled or 
topical). On the other hand, 61 (41%) patients 
had used IC, 12 (8%) had used an inhaler and 10 
(6.7%) had previously used topical corticosteroids 
(Table 2). When concurrent use of corticosteroids 
by different routes were considered, a total of 69 
(46.0%) patients were found to have a history of 
corticosteroid use (Table 2). 

Confounding factors affecting patch test 
positivity are shown in Table 2. Accordingly, 
patients who had previously used IC and who had 
persistent allergic rhinitis were found to have a 
higher incidence of corticosteroid hypersensitivity, 
compared to their counterparts (p<0.001, p: 0.01, 
respectively).

Patient flow

Among the patients, 124 (17.3%) who had 
been unresponsive to first- and second-line 
pharmacotherapy had to use IC. TSS significantly 
decreased after three months of treatment with 

Figure 1
Flow diagram of patients in the study group.
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case of unresponsiveness to medical treatment or 
the deterioration of symptoms. Other potential 
symptoms of CH may also be observed, e.g., facial 
erythema20, peroral dermatitis and angioedema on 
the lips10,19,21 may be observed in case of CH due to 
intranasal usage.

Some confounding factors may play a role in the 
development of CH. In our study, we found that 
among patients with chronic allergic rhinitis who 
were thought to have received IC treatment several 
times before, CH was more common than among 
patients who exhibited intermittent symptoms. 
Additionally, using IC treatment or corticosteroid 
therapy by any route any time prior to admission 
to our clinics was another risk factor for CH, 
which supported CH is more common in patients 
who have received IC treatment several times 
before. Therefore, the clinician should be careful 
when prescribing medication to this sub-population 
(chronic allergic rhinitis or past corticosteroid 
use) and consider CH in case of resistance to 
standard medical therapy. In this case, changing the 
corticosteroid group may be considered, but cross-
reactions among different corticosteroids should 
also be kept in mind.18 

Some factors may facilitate the development of 
CH. These may be related to the medication used 
by the patient (i.e., the ability of corticosteroid to 
bind arginine) or in some cases may be patient-
related, e.g., recurrent high-dose corticosteroid 
exposure due to diseases like asthma or the presence 
of an atopic background in the patient.22Allergic 
rhinitis is a disease with recurrent symptoms in 
which topical corticosteroids are commonly used 
for extended periods. Thus, recurrent and long-
term use of these agents may explain the high 
incidence of CH in our patient group. However, the 
presence of accompanying asthma did not affect 
the incidence of CH in our study. 

Drug-related factors may also play role in 
the development of CH. Budesonide, a group 
B corticosteroid, is one of the most common 
agents that clinicians encounter with inhaled CH 
development.15 In a recent study, Benegal et al. also 
showed a 87.9% hypersensitivity to budesonide 
in patients with corticosteroid hypersensitivity.23 

Cross-reactions between budesonide and 
corticosteroids in its own group (group B) and in 
D group have also been observed. Similarly, in a 
recent study including patients with asthma, half 
of the allergic reactions were due to budesonide.11 

patients with allergic rhinitis. Patients who were 
unresponsive to intranasal corticosteroid treatment 
also had an increased incidence of corticosteroid 
hypersensitivity. Our study was the largest study to 
date performed among allergic rhinitis patients in 
the context of corticosteroid hypersensitivity. 

Corticosteroid hypersensitivity (CH) is a 
rare condition that has been reported to have an 
incidence of 2-9%.14,15 Incidence of CH differs 
according to several conditions, i.e., 1.4% in 
patients with asthma and 9.0% in patients with 
inflammatory bowel disease.16,17 This occurs as a 
result of a type 4 hypersensitivity reaction and the 
most common occurrence of this reaction is in the 
form of allergic contact dermatitis. A skin patch 
test is the most reliable technique for the diagnosis 
of CH.18

In the literature, several case reports denote 
CH in patients using inhaled or intranasal 
corticosteroids.10,19 In a study performed by Bennett 
et al.,11, two of 30 patients using an inhaler or 
intranasal steroids were reported to have CH. 
The present study has to date been the largest 
study focusing on corticosteroid hypersensitivity 
in patients with allergic rhinitis or asthma. In our 
study, we found a 14.0% incidence of CH among 
150 patients with allergic rhinitis.  

In patients with allergic rhinitis, approximately 
20% are reported to be unresponsive to standard 
medical treatment.8 We found a 16.9% incidence of 
unresponsiveness to IC treatment and 71.4% of these 
patients were hypersensitive to corticosteroids. 
Therefore, we can speculate that one of the most 
important factors in corticosteroid resistance 
may be undiagnosed CH during corticosteroid 
treatment. The symptoms of CH such as nasal 
congestion, oropharyngeal irritation, pruritus or 
burning may confound with the symptoms of 
an underlying disease such as allergic rhinitis. 
The clinician should suspect such a condition in 

Table 5
Serum IgE and total eosinophil levels among patch test positive 

and negative patients in the study group
Serum IgE (IU/
mL)

Total eosinophil 
(/mm3)

Patch test positive 
n: 21(14%) 168 ± 133.3 190.8 ± 111.1
Patch test negative
n: 129(86%) 88.8 ± 102.1 138.9 ± 105.9
p value 0.005 0.004
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hypersensitivity, which may affect their response 
to intranasal corticosteroid treatment.
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