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Abstract

Respiratory type-IV hypersensitivity reactions due to corticosteroids is a rare phenomenon. We describe two such cases. The first is a 37-
year-old atopic woman who developed labial angioedema and nasal itching after the use of budesonide nasal spray. A month later, after
the first puffs of a formoterol/budesonide spray prescribed for asthma, she noticed symptoms of tongue and oropharyngeal itching and
redness with subsequent dysphagia, labial and tongue angioedema, and facial oedema. The second is a 15-year-old non-atopic woman
who reported pruritic eruptions around the nostrils after using a budesonide nasal spray. A year later she presented with nasal pruritus
with intense congestion and labial and facial oedema after using the same spray. Both patients were evaluated with patch-tests using
the commercial T.R.U.E. test®, a budesonide solution, and corticosteroid creams. Test evaluation was performed at 48 and 96 hours. In
both patients, patch tests were positive to budesonide (++) on the second day. The first patient also had a positive (+) reaction to
tixocortol-21-pivalate. All the other patch tests were negative. Clinicians should be aware that hypersensitivity reactions may occur during
the use of nasal or inhaled corticosteroids.
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Introduction
The extensive use of topical corticosteroids in medical practice
has caused an increased frequency of contact dermatitis with
a prevalence ranging from 0.5 up to 5%.1 Patch tests are the
classical method for demonstrating a T cell-mediated allergic
mechanism; sensitisation to corticosteroids can be reliably
tested using a commercial epicutaneous test system such as
the T.R.U.E. test® panel No III (ALK-Abellò A/S, Hørsholm,
Denmark).  

Allergic reactions caused by budesonide intranasal or
inhaled sprays have been reported occasionally.2,3 They
manifest as nasal congestion, local pruritus or nasal burning
after using an intranasal spray, or as dry cough, dyspnoea and
glossopharyngeal oedema following lung inhalation.
Postulated unresponsiveness or symptom deterioration in
response to the corticosteroid treatment may also be

symptoms of corticosteroid allergy.4,5

Concentrations and vehicles for corticosteroid patch-
testing have not been standardised yet, and the existing
commercial T.R.U.E. test includes three corticosteroids,
namely budesonide, tixocortol-21-pivalate and
hydrocortisone-17-butyrate. In this paper, we present two
case reports of a delayed-type form of contact hypersensitivity
reaction due to budesonide in both nasal spray and inhaler
formulation, as well as the diagnostic procedures employed. 

Case reports
Patient 1
A 37-year-old house-dust mite allergic woman, with
rhinoconjunctivitis and asthma, reported labial angioedema
and nasal itching three days after treatment with a
budesonide aqua nasal spray. Symptoms ceased when she
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stopped treatment. She had also used a budesonide nasal
spray in the past (she couldn’t define how many years ago)
with no side-effects. A month after this first episode she was
commenced on treatment with formoterol/budesonide dry
powder inhaler for treatment of an asthma exacerbation.
Four hours after inhaling two puffs she noticed an unusual
itch on her tongue. Six hours after the next inhalation she
experienced oropharyngeal itching and redness of the face.
Although she stopped the inhalation treatment, symptoms
remained, and 18 hours later she visited the Emergency
Department presenting with dysphagia, tongue angioedema
and facial oedema. Symptoms remitted two hours after
treatment with oxygen, intravenous methyl-prednisolone and
inhaled salbutamol.
Patient 2
A 15-year-old female, with no former history of atopy or
other allergy, was referred because of massive nasal
congestion, pruritic papular erythema on her nose and
cheeks, and labial and facial oedema, which presented 24
hours and 13 hours, respectively, after use of a budesonide
nasal spray (two puffs per nostril each time) on two recent
occasions. She also reported worsening rhinitis with pruritic
eruptions around the nostrils after using the same spray for
the first time about a year previously; she had not used the
spray in the intervening period. 

Diagnostic procedures
Both patients were suspected of having corticosteroid
hypersensitivity.  Patch tests were performed according to the
European standard series using the commercial T.R.U.E. test®.
In addition budesonide (0.25 mg/ml solution) was dispensed
in petrolatum, and corticosteroid creams or ointments (see
Table 1) were applied in Finn Champers, on clinically-
uninvolved skin on the back. All four groups of cross-reacting
corticosteroid molecules were tested; two hydrocortisone-

type corticosteroids (group A), acetonides of group B, a
betametasone-type non-esterified corticosteroid from group
C, and esters/butyrate-type hydrocortisone from group D.6

Budesonide belongs to the acetonide group B, and was also
included. Petrolatum was used as a negative control test. No
medications (short- or long-acting anti¬histamines, oral or
systemic corticosteroids, or topical corticosteroids at the test
application sites) or UV-therapy had been used by the patients
in the previous four weeks.

The patch tests were removed 48 hours later and skin
reactions were read on Day 2 and 4 (96 hours later). A skin-
prick test using the budesonide nebuliser-solution (0.25
mg/ml) was also performed on the forearm of the patients to
exclude type I hypersensitivity reactions.

Results
Reactions were scored according to the International Contact
Dermatitis Research Group (ICDRG) criteria.7 On day 2 both
patients presented a positive reaction with infiltration,
papules and vesicles (++) to budesonide with the TRUE test
and the nebuliser solution (see Table 1). Patient 1 also had a
positive reaction with erythema, papules and infiltration (+) to
tixocortol-21-pivalate. All positive skin test reactions remained
of a similar grade on day 4. All other patch tests were
negative. As expected, skin-prick test to the budesonide
solution was negative in both patients. A catalogue of
proposed corticosteroid medications was provided to these
patients. During the following months Patient 1 reported the
safe and efficacious use of mometasone cream.

Discussion
Oropharyngeal involvement (soreness, candidiasis), cough,
dyspnoea and hoarseness are some commonly known side-
effects attributed to the use of inhaled costicosteroids.
Although in most cases no such immunological mechanism is
involved, clinicians should be aware that delayed type-IV
hypersensitivity reactions (according to the Gell-Coombs
classification) to corticosteroids can occur.

The occurrence of corticosteroid allergy has been
investigated in a group of adult asthmatics presenting local
oropharyngeal irritation, hoarseness, skin symptoms, cough
and dyspnoea after the use of inhaled corticosteroids; patch
tests proved positive in only two out of a total of 51 patients
who had been patch-tested.8 Negative patch tests confirmed
the absence of contact dermatitis in the rest of the patients,
suggesting that hypersensitivity reactions represent about 5%
of the side-effects of inhaled corticosteroids.

Only in two cases of late onset allergy to budesonide has
an IgE-mediated mechanism been postulated, but this has
not been confirmed.9,10 In the case of a 24-year-old man, a
budesonide solution was rubbed on the anterior side of his
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Corticosteroids                                            Patient 1     Patient 2

Groups   Substances D2 D4  D2 D4

A Cr. Hydrocortisone acetate 1% - - - -

A (TT*) Tixocortol-21-pivalate + + - -

B Cr. Fluocinolone acetonide 0.01% - - - -

B Sol. Budesonide 0.25mg/ml (Petr)** ++ ++ ++ ++

B (TT) Budesonide ++ ++ ++ ++

C Oint. Dexametasone phosphate 0.2% - - - -

D1 Cr. Mometasone furoate 0.1% - - - -

D1 Oint. Betametasone valerate 0.1% - - - -

D2 (TT) Hydrocortisone-12-butyrate - - - -

*TT: T.R.U.E. test, **Petr: Petrolatum

Table 1. Patch tests performed.
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forearm resulting in a negative reaction 20 minutes later and
a positive reaction five hours later, while no immediate
reaction was observed with the “Scratchtest”.9 In the case of
a 59-year-old woman the Immunospot-modified dot blot
analysis proved positive to budesonide aqueous solution but
negative to human serum albumin conjugate of budesonide
and the budesonide dry powder sample.10 Prick and scratch
tests were also negative.

All published papers on budesonide allergy describe a late
onset reaction after administration of inhaled or nasal
budesonide, leading to the diagnosis of a T cell-mediated
mechanism.2,3,8,11 The use of patch tests has confirmed the fact
that they were all type-IV hypersensitivity reactions, even in
the aforementioned two cases which were reported as being
IgE-mediated.9,10

Contact sensitisation to a substance begins with the local
application to the skin or mucosa of a chemically reactive
substance which penetrates and forms covalent bonds with
proteins. The hapten-protein complex is ingested by dendritic
cells that present it to Th1 cells, which get sensitised and start
to proliferate. Thus, T cells are undergoing an anamnestic
response, and after re-exposure to that specific substance
contact dermatitis – or mucosal involvement of other organs
– is noticed.

The use of nasal or inhaled corticosteroids in a patient
with type-IV allergy may not only cause respiratory symptoms
but also skin reactions. Dermatitis may flare up on the skin
where local corticosteroids have been used in the past. An
interesting paper assessed whether inhalation of budesonide
may reactivate former patch test reactions caused by
budesonide;5 the authors noticed that in patients with
positive patch tests to budesonide (performed six weeks
earlier) flare-up reactions reappeared within 24 hours after
the inhalation of budesonide. The severity of the reactions
correlated with the intensity of the previous patch test. The
authors also reported that asthmatic patients were more likely
to present budesonide hypersensitivity (1.8%) than patients
with dermatitis (1%).5

Corticosteroids are divided into four main molecular
groups. Cross-reactions among corticosteroids may be
observed due to similarities between the molecules.
Corticosteroid cross-reactions included in the T.R.U.E. test
panel are common even if the patient has not used a
particular product or had any problems with it before.12 This
explains the positive test to tixocortol in Patient 1, although
no former use of this medicine was reported by the patient.

It appears that cross-reactivity does not always correlate
with the corticosteroid molecular grouping. Case reports of
cross-reactivity among corticosteroids of different groups –
for example, between budesonide and desoximetasone
(group C) or mometasone furoate (group D1) – have been

reported.13,14 Patch-testing is a safe method to exclude or to
permit future use of a corticosteroid in the context of a
history of type-IV hypersensitivity reactions to any
corticosteroid.

A question remains regarding the use of patch-testing as
a screening test in patients with rhinitis or asthma. Two
studies have already been performed.5,15 In these studies only
one out of 99 patients showed contact allergy to tixocortol
and, on further investigation, to budesonide.5 These results
led to the conclusion that patch-testing to corticosteroids as
a screening test for patients who have formerly used
corticosteroids for rhinitis or asthma, is not useful. On the
other hand, in asthmatic patients who have a first appearance
of skin lesions after the use of inhaled corticosteroids, a
delayed hypersensitivity reaction is a possibility and should be
considered.16 The use of budesonide as an inhalant should be
avoided in a patient already hypersensitive to it.16

In summary, physicians should be aware that allergy to
corticosteroids used for the treatment of the respiratory tract
may occur. In most reported cases the reactions are of late-
onset. Diagnosis can be made using commercial patch-
testing. In cases of type-IV corticosteroid hypersensitivity, a
different corticosteroid indicated by a negative patch test
result, should be used.
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