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Acute generalized exanthematous pustulosis (AGEP) is a severe cuta-

neous adverse drug reaction characterized by generalized erythema-

tous eruption with small, non-follicular, sterile pustules associated

with fever and neutrophilia. The reaction is caused by drugs, mainly

beta-lactam and macrolide antibiotics, in at least 90% of cases.1 We

report a case of AGEP following systemic administration of bet-

amethasone sodium phosphate in a patient contact sensitized to

dexamethasone-21-phosphate disodium contained in eye drops.
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CASE REPORT

An 80-year-old non-atopic woman, without a history of psoriasis, was

referred to us because of a generalized papulopustular eruption on an ery-

thematous base. Pustules were non-follicular, sterile, and coalescing

(Figure 1A,B). The rash was associated with fever (38.5�C), malaise, itching,

and moderate burning. The patient's history revealed an itching eczema-

tous periocular dermatitis lasting 2 weeks, following the use of eye drops

containing dexamethasone-21-phosphate disodium (Etacortilen, Sifi, Cata-

nia, Italy) for blepharitis. One day before consultation, because of worsen-

ing of the eyelid dermatitis, the patient was treated in the emergency

room with an intramuscular injection of Bentelan 4.0 mg (Sigma Tau,

Pomezia, Rome, Italy) containing betamethasone sodium phosphate

4 mg/2 mL. The patient was on no other medication.

Laboratory investigations showed leukocytosis (12.3 × 109/L) with

neutrophilia (9.5 × 109/L) and an increase of C-reactive protein (8.3 mg/

dL), an erythrocyte sedimentation rate of 35 mm/h, and elevated creati-

nine (1.5 mg/dL). Microbiological pustule cultures were negative. The his-

tological examination showed subcorneal pustules with discrete

perivascular and interstitial lymphocytic and neutrophilic inflammatory

infiltrate in the dermis (Figure 1C). AGEP was diagnosed and the patient

was treated with zinc-oxide-based cream and emollients. Pustules, ery-

thema, and subsequent desquamation resolved within 3 weeks. Three

months after complete resolution of the skin lesions the patient was

patch-tested with the SIDAPA (Società Italiana di Dermatologia

Allergologica Professionale e Ambientale) baseline series (FIRMA

Diagent, Florence, Italy), Etacortilen eye drops “as is”, and a topical corti-

costeroid series (Table 1). Patch tests were occluded for 2 days with the

Haye's Test Chambers (Haye's Service, Alphen aan den Rijn, The Nether-

lands) on Soffix tape (Artsana, Grandate, Italy) and readings were per-

formed on day (D)2, D4, and D7.2 Patch tests were positive for

Etacortilen eye drops and its active ingredient dexamethasone-21- phos-

phate disodium (CAS no. 2392-39-4) (Figure 1D) (Table 1). Additional

patch testing with systemic corticosteroids was not possible because of

the patient's unexpected death by acute myocardial infarction.

DISCUSSION

Corticosteroids can induce delayed systemic hypersensitivity in subjects

with or without previous contact allergy to topical corticosteroids.3

Here we describe systemic allergic dermatitis presenting as AGEP due

to betamethasone sodium phosphate administrated by intramuscular

injection in a patient previously contact sensitized to dexamethasone-

21-phosphate disodium contained in eye drops. Both corticosteroids

belong to Group C of the Coopman classification of corticosteroids,

based on the substitutions of the D ring and cross-reactivity patterns

in patch tests,4 and to Cluster 3 corticosteroids according to the

Baeck classification based on the function of the electrostatic and

steric fields of corticosteroids.5 Betamethasone sodium phosphate and

dexamethasone-21-phosphate disodium are stereoisomers, differing in

the position of methyl group, placed in position 16 alpha in the former

(pregna-1,4-diene-3,20-dione, 9-fluoro-11,17,21-trihydroxy-16-methyl-,

[11.beta.,16.alpha.]) and beta in the latter (pregna-1,4-diene-3,20-dione,

9-fluoro-11,17,21-trihydroxy-16-methyl-, [11.beta.,16.beta.]). Based

on these considerations and the short latency period between

F IGURE 1 (A), Generalized
erythematous and papulopustular
eruption. (B), follicular, sterile, and
coalescing pustules. (C),
Subcorneal pustule with
perivascular lymphocytic and
neutrophilic inflammation
(ematoxylin and eosin, 25X). (D),
Positive patch test to
dexamethasone-21-phosphate
disodium and to Etacortilen eye
drops “as is”
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administration of betamethasone sodium phosphate and AGEP onset,

this systemic corticosteroid was considered cross-reacting with the topi-

cal dexamethasone-21-phosphate disodium.

To our knowledge, this is the first report of AGEP caused by

betamethasone sodium phosphate. To date, 6 cases of AGEP due to

systemic corticosteroids have been described6-10 (Table S1): in

4 patients due to corticosteroids belonging to Group A and Cluster

1, in one patient to Group C and Cluster 3, and in one patient to

deflazacort, which is not included in any group or cluster because of

its 16α-17α-2 methyloxazolinic ring.11 Among these patients, only

one experienced previous contact sensitization to prednisolone ace-

tate cream; as in our case, this data is suggestive of systemic allergic

dermatitis to prednisolone presenting as AGEP. In all reported

patients, as well as in our patient, patch tests performed with the

culprit corticosteroid or with corticosteroids belonging to the same

group and cluster were positive. This emphasizes the value and

safety of patch tests for identifying culprit drugs or cross-reacting

drugs in AGEP,12 a severe cutaneous adverse drug reaction rarely

caused by corticosteroids.
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TABLE 1 Patch test results
Day 2 Day 4 Day 7

SIDAPA baseline series − − −

Etacortilen eye drops (“as is”) ++ ++ ++

Topical corticosteroid series Group Cluster

Tixocortol-21-pivalate (0.1%)* A 1 − − −

Budesonide (0.01%)* B 1 − − −

Triamcinolone acetonide (1%)* B 2 − − −

Dexamethasone-21-phosphate disodium (1%)* C 3 ++ ++ ++

Betamethasone-17-valerate (1%)* D 3 − − −

Aclomethasone-17,21-dipropionate (1%)* D 3 − − −

Clobetasol-17-propionate (1%)* D 3 − − −

Hydrocortisone-17-butyrate (1%)** D 1 − − −

*In pet.; **in eth.; SIDAPA; Società Italiana di Dermatologia Allergologica Professionale e Ambientale.
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Online supplemental TABLE 2 Reported cases of acute generalized exanthematous pustolosis to systemic

corticosteroids

Author

(year)

Triggering

systemic corticosteroids

Previous contact

dermatitis

to topical

corticosteroids

Patch test results

Active ingredient

(route of

administration)

Group/

Cluster

Y/N - Active

ingredient

Group/

Cluster

Positive reactions Group/

Cluster

Demitsu

et al

(1996)6

Dexamethasone

sodium phosphate (sc)

C/3 N --- Dexamethasone sodium

phosphate

C/3

Mussot-

Chia et al

(2001)7

Methylprednisolone

(iv)

A/1 N --- Hydrocortisone

Prednisolone

Tixocortol-21-pivalate

A/1

A/1

A/1

Buettiker

et al

(2006)8

case 1 Prednisolone (o)

Prednisolone

tetrahydrophthalate (o)

A/1

A/1

Y -

Prednisolone

acetate

A/1 Prednisone A/1

case 2 Prednisolone (o) A/1 N --- Budesonide

Hydrocortisone

Prednisolone

Prednisone

Tixocortol-21-pivalate

B/1

A/1

A/1

A/1

A/1

Ziemssen

et al

Prednisolone (iv)

Prednisone (o)

A/1

A/1

N --- Methylprednisolone

Prednicarbate

A/1

D/1



(2009)9

Pacheco

et al

(2013)10

Deflazacort (o) NI N --- Deflazacort

Hydrocortisone

Tixocortol-21-pivalate

NI

A/1

A/1

sc: subcutaneous; iv: intravenous; o: oral

NI: not included in any Coopman’s group and Baeck’s cluster11
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