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Glucocorticoids are frequently used to treat allergic reactions. Therefore, allergic reactions to systemic
glucocorticoids in particular are considered most unlikely and are not well known. We report on a 23-
year-old woman with atopic dermatitis who had an anaphylactic reaction after oral administration of
prednisolone. On treatment with epinephrine, antihistamines and volume symptoms resolved. Skin test-
ing with a panel of glucocorticoids showed immediate type reactions to prednisolone, prednisolone
hydrogen succinate, prednisone, and betamethasone dihydrogen phosphate. In challenge testing the
patient tolerated methyl prednisolone and dexamethasone. There is increasing evidence that true aller-
gic immediate type reactions to glucocorticoids exist. The severity of the reaction can vary from a rash
to anaphylaxis. However, a patient sensitized to one or a group of glucocorticoids does not have to re-
frain from all types of glucocorticoids. Careful challenge testing is by far the best way to select glucocor-
ticoids that are safe for future treatment. Clinicians should be aware that allergic reactions to glucocor-
ticoids can occur and that worsening of symptoms does not always mean treatment failure. (J Am Board

Fam Pract 2005;18:143-6.)

Since the early 1950s, glucocorticoids have been
used extensively for pharmacotherapy. Glucocorti-
coids are applied topically, orally, or intravenously
and, if administered in higher doses, show immu-
nosuppressive, antiproliferative, anti-inflammatory,
and antiallergic effects.' The antiallergic properties
of glucocorticoids would seem to contradict their
capacity to induce allergic reactions. However, a
few severe adverse reactions, including life-threat-
ening reactions caused by systemic glucocorticoids,
have been reported over the past decades.” ¢ Be-
cause the risk of anaphylactic reactions caused by
glucocorticoids is not taken into consideration by
most clinicians, severe complications may occur,
particularly in the treatment of status asthmaticus
or in anaphylactic reactions attributable to high
doses (ie, if increasing symptoms are thought to be
caused by insufficient therapy, even higher doses of
glucocorticoids may be applied).

We report a patient with an immediate and
delayed type hypersensitivity to several glucocorti-
coids, the diagnostic work-up, including challenge
testing, and the options for future treatment with
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glucocorticoids in patients with glucocorticoid al-
lergy.

Case Report

A 23-year-old woman was prescribed prednisolone
(Decortin H) because of worsening of atopic der-
matitis. Thirty minutes after taking the first oral
dose of 40 mg of prednisolone, she developed pal-
moplantar paraesthesia, tightness of the chest, diz-
ziness, and nausea, and she finally collapsed. In the
emergency department, she was treated with epi-
nephrine, antihistamines, and fluid; however, no
glucocorticoid was applied because of the clinical
history. Within a few hours all symptoms resolved.
Two years before at the dentist’s office, the patient
had shown the same symptoms, albeit less severe,
15 minutes after prednisolone (Dontisolon) had
been applied topically on the oral mucosa for par-
odontitis. Furthermore, 3 years before, the patient
had similar symptoms after intramuscular applica-
tion of prednisolone hydrogen succinate (Solu
Decortin H). The patient had a history of atopic
dermatitis, allergic rhinitis, and asthma. She also
recalled contact dermatitis after topical treatment
with several brands of glucocorticoids.

Skin prick testing of a panel of glucocorticoids
showed immediate type reactions to prednisolone,
prednisolone hydrogen succinate, prednisone, and
betamethasone dihydrogen phosphate after 20
minutes, indicating immediate type hypersensitiv-
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Table 1. Results of Skin Prick Testing with a Panel of
Glucocorticoids

Results of Skin

Active Substance Prick Test
Methylprednisolone Negative
Prednisolone Positive
Prednisolone-21-hydrogensuccinate Positive
Prednisone Positive
Methylprednisolone-21-sodium succinate Negative
Betamethasone dihydrogen phosphate Positive
Hydrocortisone Negative
Dexamethasone Negative
Dexamethasone-21-dihydrogen Negative
phosphate

Triamcinolone Negative
Triamcinolonacetonid Negative

ity (Table). There was no reaction to any of the
tested glucocorticoids in 5 healthy control subjects,
and testing of all additional ingredients of the 2
culprit drugs had no effect. Patch testing revealed
delayed type hypersensitivity to prednisolone, am-
cinonide, and clobetasol propionate. Because ra-
dioallergosorbent assays (RAST) for glucocorticoid
allergy demonstrating specific IgE are not com-
mercially available, a special assay was developed.
However, this assay failed to proof any specific
serum IgE to prednisolone.

Finally, the patient was challenged with methyl-
prednisolone hydrogen succinate and dexametha-
sone dihydrogen phosphate intravenously and
dexamethasone orally in an intensive care unit. All
3 glucocorticoids were tolerated.

Discussion

Although systemic glucocorticoids are frequently
used worldwide to treat allergic reactions, includ-
ing anaphylaxis, there is an increasing body of lit-
erature indicating that severe allergic or allergic
type reactions to glucocorticoids occur despite
their antiallergic properties.”~® Our patient with a
history of an immediate type reaction to pred-
nisolone and a positive skin test to the culprit agent
provides additional evidence that immediate ad-
verse reactions to systemic glucocorticoids do exist.
Classifying adverse reactions to glucocorticoids,
delayed type allergic reactions (contact dermatitis)
after topical application have to be distinguished
from immediate type reactions after systemic ad-
ministration. Whereas contact dermatitis induced

by topically applied glucocorticoids is frequently
observed,” immediate type hypersensitivity is very
rare.

Immediate adverse reactions have been de-
scribed after oral, intravenous, or intra-articular
administration of glucocorticoids.”® A variety of
signs and symptoms of adverse immediate reactions
have been reported, including urticaria, pruritus,
sneezing, nausea/vomiting, dyspnea, broncho-
spasm, angioedema, hypotension, decreased con-
sciousness, respiratory arrest, and anaphylaxis, in-
cluding death.’ In most cases the pathomechanism
has not been conclusively elucidated, and it is most
likely that the pathogenesis is not homogenous. So
far, groups of corticosteroids with well defined
cross-reactivities as described for topical glucocor-
ticoids could not be found. In some cases of nega-
tive skin prick tests, idiosyncrasy similar to reac-
tions to salicylic acid was suspected.” Furthermore,
among adverse reactions to glucocorticoids, ana-
phylaxis induced by additives such as carboxymeth-
ylcellulose has also been reported.'® However, an
increasing number of patients with positive skin
tests (prick and intradermal tests) to glucocorti-
coids suggests that immediate type hypersensitivity
to glucocorticoids occurs.”''™'* ITn most of these
cases, no in vitro testing such as the RAST assay
was performed to demonstrate specific serum IgE
antibodies to the culprit glucocorticoids. In a few
cases, however, direct proof of specific IgE to glu-
cocorticoids by the RAST method was successful.®
Caduff et al'® published results of voluntary report-
ing of adverse drug reactions to the national Swiss
Drug Monitoring Center; between 1981 and 1999,
14 cases of suspected hypersensitivity reactions af-
ter parenteral glucocorticoid application have been
reported in about 5 million inhabitants in Switzer-
land. Considering the rather low yield of voluntary
reporting, this study suggests that immediate type
reactions to glucocorticoids probably occur more
often than has been estimated from recent reviews.’

In our patient, prick testing with the culprit drug
prednisolone, prednisolone hydrogen succinate,
prednisone, and betamethasone dihydrogen phos-
phate was positive suggesting IgE mediated allergy.
Yet direct proof of specific IgE to prednisolone by
the RAST method was not successful. Poor sensi-
tivity of the RAST method compared with in vivo
testing such as skin testing is a well known finding
in research of drug allergy and has several reasons.
With regard to glucocorticoids it has been specu-
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lated that the frequently observed inability to de-
tect specific serum IgE to glucocorticoids might
occur because the glucocorticoid acts as a hapten,
which needs to combine with a protein to form the
actual antigen.” Therefore, in vitro tests would
need to be directed at detecting antibodies to the
steroid-protein conjugate rather than the steroid
alone. Furthermore, the technical problem of cou-
pling drugs with poor solubility in the RAST assay
may result in molecules that do not show the same
allergenic properties before and after conjugation.
Although the RAST assay may be helpful in con-
firming IgE-mediated hypersensitivity, a negative
test does not rule out immediate type hypersensi-
tivity.

Because glucocorticoids are poorly soluble, for
pharmacotherapy they are coupled with esters es-
pecially in the position of C21 to make them water-
soluble for intravenous application. It is interesting
that there are a few reports on glucocorticoid al-
lergic patients who tolerated only unconjugated
nonesterified corticosteroids in challenge tests®!’;
by contrast, there is a single report of a patient who
had positive skin testing only to glucocorticoids
without succinate ester but tolerance of derivatives
with succinate ester.'® These findings suggest an
independent immunologic potential of the esters.®

Cross-reactivity has been observed between dif-
terent systemic glucocorticoids, but the recent clas-
sification of cross-reactivity between topical glu-
cocorticoids does not seem to apply for immediate
adverse reactions to systemic glucocorticoids.’”’
Therefore, in patients with confirmed immediate
type allergy to one or several glucocorticoids, it is
insufficient to base counseling simply on chemical
structure relationship. The best way to identify
glucocorticoids that are a safe option for future
therapy is by careful challenge testing. We chal-
lenged our patient with methylprednisolone hy-
drogen succinate and dexamethasone dihydrogen
phosphate intravenously and dexamethasone orally.
All 3 glucocorticoids were tolerated.

Conclusion

This case report illustrates that clinicians should be
aware that allergic reactions in response to systemic
glucocorticoid administration can occur. Worsen-
ing of symptoms may not always suggest treatment
failure, but can also result from an allergic reaction
to a glucocorticoid. If immediate type hypersensi-

tivity to glucocorticoids is suspected, skin testing is
very helpful in confirming allergic reactions and
identifying specific agents that will be tolerated in
future treatment. However, final administration of
a challenge dose in a controlled setting remains the
only way to identify a “safe” glucocorticoid for the
allergic patient.

We thank Dr. Gerhard Burow, Pharmacia Diagnostics
(Freiburg, Germany) and Pharmacia Diagnostics AB (Uppsala,
Sweden) for all support carrying out the RAST for pred-
nisolone.
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