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Background: Both immediate, type I reactions and delayed hypersensitivity, type IV reactions to systemic cortico-

steroid preparations have been reported. Type I reactions are rare, with delayed hypersensitivity reactions being slightly

more common.

Cases: A 33-year-old woman presented repeatedly to the emergency department with asthma attacks. She devel-

oped pruritus and hives approximately 30 minutes after the administration of parenteral corticosteroids. Her respiratory

status deteriorated approximately 6 hours after she received the corticosteroids. An acute eczematous dermatitis on her

face, neck, and upper body appeared 24 hours after administration of the corticosteroids. The dermatitis peaked at

72 hours. Intradermal testing to Solu-Medrol, Solu-Cortef, prednisone, and Decadron confirmed a type I, anaphylactoid

reaction. The dermatitis that presented 24 hours after administration of the parenteral corticosteroids is consistent

clinically with a type IV delayed hypersensitivity reaction to the corticosteroids. A second patient, a 51-year-old woman,

developed urticarial lesions that lasted approximately 30 minutes, immediately after intralesional triamcinolone injec-

tions for keloid scars. Intradermal testing was performed. She showed a positive reaction to triamcinolone confirming a

type I allergy to this steroid.

Conclusions: It is important to consider an allergy to corticosteroids in patients with worsening anaphylactic

symptoms after administration of systemic corticosteroids.

CASE 1
A 33-year-old woman with an atopic diathesis, fragile high-risk
asthma, and ulcerative colitis developed both type I and type IV
allergic reactions to systemic corticosteroids.

This patient presented on several occasions with a history of
an acute eczematous dermatitis on her face, neck, and upper body
after receiving either intravenous (IV) Solu-Medrol (methyl pre-
dinisolone sodium succinate; Pfizer Labs), IV Solu-Cortef (hydro-
cortisone sodium succinate; Pfizer Labs), or oral prednisone for
treatment of an asthma exacerbation. All 3 medications are group A
steroids. Eczematous dermatitis started 24 hours after steroid ad-
ministration, peaked at 72 hours, and lasted several weeks. Episodes
were associated with intense burning and itching. The patient also
reported a similar milder burning of the skin associated with a low-
grade eczema after repetitive use of her Pulmicort (budesonide;
AstraZeneca) inhaler, usually within 24 to 72 hours. Pulmicort is
a group B corticosteroid.

She presented to the emergency department on multiple
occasions for asthma attacks. After receiving parenteral corticos-
teroids in the emergency department, her respiratory status

deteriorated, at approximately 6 hours after drug administration,
necessitating transfer to the intensive care unit. On 4 occasions,
intubation was required. Initially, there was no perceived associ-
ation between the deterioration in respiratory status and a possible
steroid allergy.

To confirm the diagnosis of a type IV hypersensitivity
reaction after systemic corticosteroids manifesting as dermatitis,
this woman was patch tested twice to the chemotechnique topical
corticosteroid series (Chemotechnique Diagnostics, Malmo, Sweden),
European standard series, cosmetic series, and textile series. Patch
testing was performed with a standardized technique using the
Finn Chambers (Epitest, Ltd Oy, Tuusula, Finland) on Scanpor
tape (Norgesplaster A/S, Vennesla, Norway). The patches were
evaluated at 48 and 96 hours after initial placement according to
the North American Contact Dermatitis Group guidelines, and the
results were all found to be negative, including the screening agents
for steroid allergy.1

Later, intradermal testing was done to confirm a type I
allergy to systemic corticosteroids, to explain the deterioration of
her respiratory status after administration of corticosteroids. One
milligram each of Solu-Medrol, Solu-Cortef, and prednisone in
0.25 mL of sterile water were sequentially injected into the patient’s
arms at 5-minute intervals. Benzyl alcohol was also injected as
a control. Benzyl alcohol was a preservative in the sterile water.
At 15 minutes, the patient developed a headache, tachycardia,
and shakiness. After 30 minutes, the patient deteriorated with
wheezing and bronchospasm, and she was transferred to the
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emergency department. She was treated with IV Benadryl (di-
phenhydramine; McNeil Consumer & Specialty Pharmaceu-
ticals), Atrovent (ipratropium bromide; Boehringer Ingelheim
Pharmaceuticals), and Intal (cromolyn sodium inhalation aero-
sol; King Pharmaceuticals) via nebulizer. She settled and was
discharged at 4 hours after intradermal testing. At 72 hours, she
returned to the clinic with an acute eczematous reaction on
her head, neck, and upper extremities. She had a flare, showing
a 3+ reaction at 72 hours at the Solu-Cortef site of intrader-
mal testing, as well as the Solu-Medrol site. There was a milder
2+ reaction at the site where crushed prednisone mixed with
sterile water was injected.

The patient was electively admitted to the respirology ser-
vice to determine whether she could be treated with group C
corticosteroids in the future for her asthma. One milligram of
Decadron (dexamethasone; Merck & Co, Inc) in 0.25 mL of sterile
water was injected intradermally into her right arm. At 15minutes,
she developed tachycardia and shakiness and was treated with
IV Benadryl. At 40 minutes, she became short of breath and de-
veloped brochospasm. She stabilized with Intal and Atrovent
nebulizers. At 6 hours, her respiratory status deteriorated sud-
denly, and she was transferred to the intensive care unit where she
was treated with 2 doses of IV adrenaline and racemized adrenaline
via a nebulizer and stabilized over a few hours. At 72 hours, a
widespread eczematous reaction developed on her face, trunk, and
extremities associated with a marked localized reaction at the site
of intradermal testing on her arm of dexamethasone.

This patient has a true allergy to systemic corticosteroids.
She developed reactions to corticosteroids in group A (Solu-Cortef,
Solu-Medrol, and prednisone), group B (budesonide), and group C
(dexamethasone). She has both a type I immediate hypersensitivity
reaction (proven by intradermal testing) and a type IV delayed
hypersensitivity reaction, which was clinically manifested as der-
matitis at 72 hours. Type IV hypersensitivity reaction could not be
confirmed by patch testing. One reason for this might be that a
delayed reading was not done. She did not react to the control,
benzyl alcohol, a preservative in the sterile water.

CASE 2
We present a case of a 51-year-old woman. She received intra-
lesional triamcinolone injections on 3 separate occasions for the
treatment of keloid scars. On the third exposure to triamcinolone,
she developed urticarial lesions on her arms immediately after
the injections. The urticaria lasted approximately 30 minutes
and then cleared. She had no associated respiratory complaints.
The clinical history was consistent with an immediate type I re-
action to intralesional triamcinolone, a group B steroid. She was
referred for testing to various corticosteroids to confirm this.

Prick testing was done in the clinic to confirm a type I allergy
to corticosteroids to explain her urticaria after intralesional triam-
cinolone. Testing was done to triamcinolone (40 mg/mL), hydro-
cortisone (250 mg/mL), solumedrol (40 mg/mL), and celestone
(5 mg/mL). Results to the prick testing were negative.

Intradermal testing was then performed to try to confirm
a type I allergy. She was tested to triamcinolone (4 mg/mL), hy-
drocortisone (25 mg/mL), solumedrol (4 mg/mL), and celestone
(0.5 mg/mL). She had a strong reaction to the triamcinolone
only, presenting as a wheal at the site of injection as well as diffuse
hives. This confirmed an immediate type I reaction to triamcin-
olone. Unlike our first patient, she did not have any evidence
clinically of a delayed, type IV hypersensitivity reaction mani-
festing as dermatitis.

DISCUSSION

The possibility of an allergic reaction to systemic corticosteroids
is often not considered and may result in severe complications, for
example, in the treatment of status asthmaticus or anaphylactic
reactions. This, unfortunately, was the scenario with the patient in
our first case. She repeatedly presented in acute respiratory distress
to the emergency department.

Type I and type IV allergic reactions are both observed with
systemic corticosteroids with type IV reactions being much more
common than type I. Allergic contact dermatitis after application
to topical corticosteroids is by far the most common type of type
IV, delayed hypersensitivity reaction.2

Sensitization to topical corticosteroids is not rare, occurring
in 0.2% to 5% of the population. Corticosteroids can cause sen-
sitization when used orally, parenterally, or intralesionally as well;
however, these modes of sensitization are rare.3 The prevalence of
IgE-mediated anaphylactic (type I) reactions to systemic corti-
costeroids is reported to be approximately 0.3%.4

Immediate, type I allergic reactions after oral, intravenous,
intramuscular, subcutaneous, and intra-articular administration
of corticosteroids can cause sneezing, angioedema, generalized
urticaria, bronchospasm, hypotension, and anaphylactic shock.4

Methylprednisolone and hydrocortisone are the steroids most
commonly reported to cause an immediate reaction when used
systemically. These immediate allergic reactions to systemic cor-
ticosteroids have been reported to occur more frequently in
asthma patients, patients with renal transplants, and patients with
a history of aspirin allergy5,6 One of the earliest reports of an
immediate, type I reaction to systemic corticosteroids described
urticaria and bronchospasm after the injection of corticosteroids
in 20 of 2256 patients.7

Systemic corticosteroids may be associated with delayed, type
IV hypersensitivity reactions as well. Type IV hypersensitivity
reactions to systemically administered steroids may present as
a generalized dermatitis, an exanthematous eruption, or occa-
sionally, with blistering or purpura.8 Different groups of corti-
costeroids (groups A to D) can trigger the reaction. Bircher et al
reported a delayed hypersensitivity reaction to the oral adminis-
tration of prednisone, although this is rare. The patient presented
with a generalized exanthem. The patient had a history of contact
allergy to topical prednisone acetate.9
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Type I immediate hypersensitivity reactions can be identified
by prick tests and early intradermal readings (30 minutes). If prick
test results are negative, then intradermal testing at progressively
higher concentrations of the prick solution are carried out. Type IV
hypersensitivity reactions can be identified by patch testing.2 The
steroid screening agents for patch testing are tixocortal-21-pivalate
1% in petrolatum (group A steroids), budesonide 0.1% in pet-
rolatum (group B steroids), desoximetasone 1% in petrolatum
(group C steroids), clobetasol-17-propionate 1% in petrolatum
(group D1 steroids), and hydrocortisone-17-butyrate 1% in alco-
hol (group D2 steroids).

Rasanen and Hasan (1993) were able to document delayed
hypersensitivity reactions to oral or intralesional corticosteroids
by challenging 5 patients with suspected allergy to corticosteroids
orally and/or intralesionally. Oral or intralesional betamethasone
caused skin reactions in 3 of the 5 patients, methylprednisolone
in 2 of the 5 patients, and hydrocortisone in 1 of the 5 patients. All
5 patients developed a diffuse erythema, predominantly on the
face or trunk within a few to 24 hours. The erythema faded in 24
to 72 hours. There was no anaphylactoid reaction.

Patients sensitized to a systemic corticosteroid often exhibit
positive tests to other systemic corticosteroids. Evidence to date
does not support the classification and patterns of cross-reactivity
used for topical corticosteroids being useful in predicting adverse
reactions to systemic corticosteroids.2

CONCLUSIONS

Type I allergic reactions to systemic corticosteroids are rare. Type
IV allergic reactions are not as rare. It is important to consider
an allergy to corticosteroids in patients with worsening anaphylactic

symptoms after administration of corticosteroids. Themost common
systemic corticosteroids causing anaphylactic reactions, according
to the literature, are hydrocortisone and methylprednisolone. To
properly identify a type I allergic reaction, skin prick tests, intra-
dermal tests, and oral challenges of different corticosteroids are
necessary.4 Type IV reactions to parenteral corticosteroids can
sometimes be confirmed by patch testing, although in our first
case, patch test results were negative.
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