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The term ‘baboon syndrome’ (BS) was introduced 20 years ago to classify patients in whom a
specific skin eruption resembling the red gluteal area of baboons occurred after systemic exposure to
contact allergens. Thereafter, similar eruptions have been reported after systemic exposure to beta-
lactam antibiotics and other drugs. In addition to the presentation of 2 of our own cases, we have
reviewed and characterized the main clinical and histological aspects of published reports of drug-
related baboon syndrome (DRBS) and compared the primary clinical signs from such cases to those
found in other distinct drug eruptions. Of approximately 100 published baboon syndrome cases, 50
were identified as drug-induced. Of these, 8 were representatives of systemically induced contact
dermatitis (SCD), and 42 were examples of drug eruptions elicited by systemic administration of
either oral or intravenous drugs. The main clinical findings included a sharply defined symmetrical
erythema of the gluteal area and in the flexural or intertriginous folds without any systemic
symptoms and signs. 14 of 42 cases were elicited by amoxicillin, 30 of the 42 patients were male,
and latency periods were between a few hours and a few days after exposure. DRBS is a rare,
prognostically benign and often underdiagnosed drug eruption with distinct clinical features. The
term baboon syndrome, however, does not reflect the complete range of symptoms and signs and is
ethically and culturally problematic. Moreover, baboon syndrome is historically often equated with
a mercury-induced exanthem in patients with previous contact sensitization. Symmetrical drug-
related intertriginous and flexural exanthema, or SDRIFE, specifically refers to the distinctive
clinical pattern of this drug eruption, and the following diagnostic criteria are proposed:
1) exposure to a systemically administered drug either at the first or repeated dose (excluding
contact allergens); 2) sharply demarcated erythema of the gluteal/perianal area and/or V-shaped
erythema of the inguinal/perigenital area; 3) involvement of at least one other intertriginous/flexural
localization; 4) symmetry of affected areas; and 5) absence of systemic symptoms and signs.
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The term ‘baboon syndrome’ (BS) was introduced
in 1984 to describe a specific dermatologic
response, i.e. erythema of the buttocks and
upper inner thighs resembling the red rump of
baboons, to systemic or local administration of
contact allergens and to certain drugs (1). This
reaction was noted in 3 patients previously sensit-
ized by topical contact upon subsequent systemic
exposure to the same substance, and mercury,
nickel and ampicillin were originally described
as causative agents. Therefore, BS was equated
by those who first observed this syndrome with
one of several clinical variants within the spec-
trum of systemically induced allergic contact derma-
titis (ACD) with a characteristic distribution.

Other systemically induced skin reactions include
flare-up of existing eczema or patch test reac-
tions, dyshidrotic reactions or a generalized rash.
Since 1984, about 100 cases have been reported

in the literature either as BS or under variant
terms, and systemic drugs have been increasingly
recognized as causative agents. For most of these
drugs, previous skin sensitization or possible
cross-sensitization has not been shown.
We report 2 further drug-induced cases with

classical baboon pattern skin reactions and pro-
pose that systemically induced drug-related
baboon syndrome (DRBS) without known pre-
vious cutaneous sensitization (Table 1) and sys-
temically induced cases with previous cutaneous
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sensitization (including cases elicited from
absorption of topical substances, e.g. allergic con-
tact dermatitis syndrome (ACDS) 3A and 3B,
Table 2) be divided into 2 distinct subgroups.

Materials and Methods

In addition to the presentation of 2 of our own
cases, we have reviewed and characterized the
main clinical and histological aspects of published
Pub Medical reports of DRBS and compared the
primary clinical signs from such cases to those
found in other distinct drug eruptions, e.g. acute
generalized exanthematous pustulosis (AGEP),
fixed drug eruption (FDE) and drug rash with
eosinophilia and systemic symptoms (DRESS),
using key publications and current textbooks.

Case reports

Case no. 1. A 39-year-old man was treated by his
primary care physician for suspectedHelicobacter
pylori gastritis with the recommended dosages of
amoxicillin, clarithromycin and omeprazole. The
next day, he developed a pruritic symmetrical
erythema with vesicles and small pustules on
both inner thighs, cubital fossae, axillae and the
gluteal area (Figs 1–3). This cutaneous drug erup-
tion resembling the red area of the rump of a
baboon was presumably a reaction to amoxicillin,
and 2 weeks after discontinuing all drugs, the
lesions resolved themselves without any further
therapy. The patient’s history as far as previous
exposure to amoxicillin or other beta-lactam anti-
biotics was not conclusive. Immediate prick and
intradermal, and patch tests with all 3 drugs on
non-lesional and lesional skin were negative. IgE
antibodies to amoxicillin, penicillin G/V and
ampicillin were negative. The LTT for all 3
drugs showed no increased stimulation. 3 months
after the first visit, re-exposure to amoxicillin was
accomplished with one oral dose, resulting in an
identical reaction 8 h thereafter. No systemic
symptoms were observed, and no laboratory
analysis or skin biopsy was performed.

Case no. 2. A 78-year-old woman with a history
of chronic asthma and intolerance for acetylsalicylic
acid underwent surgery for hallux valgus. Because
of arterial hypertension and former pulmonary
embolism, she had long been receiving spirono-
lactone/buticide, torasemide, phenprocoumone
and topical anti-asthmatic drugs. On the day of
surgery, she received 750mg cefuroxime intra-
venously t.i.d. and 2 days later developed a sharp
symmetrical erythema with small pustules on the
buttocks and erythema alone in a V-shaped pat-
tern on the inner upper thighs, popliteal folds and

submammary areas. Blood tests were normal and
systemic signs were absent. A baboon-type drug
reaction was diagnosed, and skin biopsy showed a
superficial perivascular dermatitis with a domin-
ant involvement of mainly CD3þ/CD4þ lym-
phocytes and some neutrophils. Additionally,
subcorneal pustules were present consistent with
a pustular variant of a baboon-type drug eruption.
The dermatitis spontaneously cleared within
8 days. She denied previous drug eruptions, but
she was not certain about previous intake of any
antibiotics. The patient did not develop systemic
signs and refused further laboratory investigations.

Results

Of approximately 100 cases classified as BS, 50
were found to be drug-induced. Of these, 8 were
considered representatives of systemically
induced ACD or ACDS (Table 2), and 42 were
assessed as examples of drug eruptions elicited by
systemic administration of oral or intravenous
drugs (Table 1). The main clinical findings
included sharp demarcation of a V-shaped
erythema in inguinal/genital and gluteal/perianal
areas and, in most cases, additional involvement
of at least one other flexural or intertriginous
fold. In 14 of 42 cases, amoxicillin was the elicit-
ing drug, 30 of the 42 patients were men, and the
latency periods were short, between hours and
few days. The main histological pattern was
non-specific and showed a superficial perivascu-
lar mononuclear cell infiltrate with some neutro-
phils and some eosinophils.

Discussion

In 1983, Nakayama published a report of 15
patients with sharply symmetric erythemas pre-
dominantly on major flexural sites that arose in
most cases 1 or 2 days after breaking a mercury
thermometer. This eruption was labelled mercury
exanthem or eczema rubrum (2). A year later,
Andersen et al. (1) reported 3 patients with inter-
triginous and flexural erythemas primarily invol-
ving the buttocks after systemic administration or
absorption of contact sensitizers such as nickel,
mercury and ampicillin. The predominant visual
effect was similar to the red rump of the baboon,
thus the term ‘baboon syndrome’ (BS) was intro-
duced. Both of the initial reports mentioned
above classified their observations as a form of
systemically induced ACD subsequent to pre-
vious skin sensitization with identical contact
allergens. 10 years later, Menné et al. proposed
the term systemic contact dermatitis (SCD) for
BS and other types of dermatitis either with or
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without previous topical exposure and caused by
systemic administration of substances including
contact allergens and drugs (3). According to
Menné et al. (3), BS was classified as 1 of 5
clinical reaction patterns (in addition to vesicular
hand eczema, flexural dermatitis, maculopapular
rash and vasculitis-like lesions) within the group
of SCD without previous skin sensitization.
Recently, Lachapelle (4) proposed the term
ACDS to distinguish all clinical types of ACD
with previous skin sensitization from other immuno-
logically related CADRs that lacked prior
cutaneous sensitization to the allergen. In this
classification, BS is again considered an example
of ACDS stage 3. Because the term ACDS
includes the assumption of previous cutaneous
sensitization for all stages, patch testing is the
mainstay of aetiological diagnosis for ACDS.
Stage 1 comprises circumscribed ACD, Stage 2
includes regional dissemination via lymphatic
vessels extending from the cutaneous site of allergen
contact, and Stage 3 encompasses haemato-
genous dissemination of either ACD at a distance
(3A) or a systemic reactivation of ACD (3B)
equated with systemic reactivation of ACD. In

this stage, the elicitation phase is initiated by
either an identical allergen, a chemically closely
related and cross-reactive molecule or an identical
non-allergenic molecule that is transformed into an
allergenic molecule. To date, many sometimes
confusing terms have been proposed to describe
this heterogeneous group of so-called systemically
induced contact dermatitis (Table 3).
Thus far, systemic drugs, particularly amoxicil-

lin and b-lactam antibiotics, account for about
half of all BS cases (Table 1). Previous cutaneous
and systemic sensitization is typically unknown or
undocumented. This group of DRBS cases
encompasses cutaneous adverse drug reactions
with a distinct clinical pattern. In Menné et al.’s
(3) classification of SCD, BS would have been
considered a member of this first group.
Although not currently designated as BS, we
also propose to include Shelley’s reported cases
of 2 pseudoephedrine- and 1 tetrahydrozoline-
induced symmetrical non-pigmenting FDEs in
the DRBS subgroup, as previously defined by
Sanchez and Sanchez-Morillas (5–7).
The second group of systemically induced

DRBSs typically follows topical exposure to theFig. 2. Sharply demarcated erythema in the axillary fold.

Fig. 1. Sharply demarcated V-shaped erythema in the
inguinal/perigenital area.

Fig. 3. Sharply demarcated erythema in the gluteal area.
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offending molecule via creams or ointments fre-
quently used at perianal sites, often without the
occurrence of skin reactions. In these topically
sensitized patients, the clinical reaction can be
induced by systemic absorption of either systemic
or topical substances (Table 2). These cases are all
examples of ACDS stage 3A or 3B, as proposed
by Lachapelle (4).
DRBS presents with sharply defined V-shaped

erythema in inguinal/genital and gluteal/perianal
areas, sometimes with tiny papules, pustules and
vesicles, and often with exanthem in other flex-
ural areas. Palmae, plantae, facial or mucosal
sites are not involved. Blood tests are normal
and systemic symptoms are absent. Histology
is variable, with a reported predominance of
superficial perivascular infiltrates of mononuclear
cells. The latency times between drug intake and
onset of eruption ranges from hours to a few
days. Therefore, DRBS shows homogeneity for
clinical distribution, range of primary cutaneous
lesions, latency period after systemic absorption
and course. In contrast, heterogeneity is observed
histologically and in the results of skin tests and in
vitro investigations. In contrast to maculopapular
drug eruptions, there is a surprising predomin-
ance of male patients.
The term BS is problematic for several reasons:

First, BS is historically equated with the gluteal
erythema induced by systemic absorption of
mercury and other agents, often after previous
cutaneous sensitization with the same substance.
Second, based on recent results, it does not reflect
the entire range of clinical symptoms and signs of
mercury-induced BS (8). Third, according to vari-
ous investigators, BS incorporates an overbroad

spectrum of diseases, encompassing ACDSs, drug
eruptions and a variety of other intertriginous
dermatoses such as intertriginous candidiasis.
Moreover, the use of such analogies fails to
respect ethical and cultural sensitivities. Whether
the term should continue in use for cases elicited
by contact allergens, e.g. mercury, remains con-
troversial. Because DRBS drug eruptions are
rare, distinctive and apparently benign, we pro-
pose to establish a new term in line with com-
monly used and easily remembered abbreviations
for specific drug eruptions, e.g. FDE, TEN
(toxic epidermal necrolysis), AGEP and
DRESS. The acronym SDRIFE, standing for
symmetrical drug-related intertriginous and flex-
ural exanthema, seems a reasonable term and has
the additional advantage of separating such cases
from others represented in the second group
(Table 2) to permit recognition as a separate
entity within the spectrum of CADR. We propose
5 diagnostic criteria for SDRIFE, as listed in
Table 4:
1) exposure to a systemically administered drug

either at the first or repeated dose (excluding
contact allergens); 2) sharply demarcated
erythema of the gluteal/perianal area and/or
V-shaped erythema of the inguinal/perigenital
area; 3) involvement of at least one other inter-
triginous/flexural localization; 4) symmetry of
affected areas; and 5) absence of systemic symp-
toms and signs.
Histopathologically, the main finding in both

groups of drug-induced BS is the superficial peri-
vascular infiltrate, primarily composed of mono-
nuclear cells, in some cases including neutrophils
and eosinophils. Among other rare findings,

Table 3. Proposed terms for cutaneous eruptions related to or imitating the baboon syndrome

Internal-external contact type hypersensitivity (Ratner 1974) (47)
Mercury exanthem (eczema rubrum) (Nakayama 1983) (2)
Baboon syndrome – systemically induced allergic contact dermatitis (Andersen 1984) (1)
Nonpigmenting fixed drug eruption (Shelley 1987) (5)
Intertriginous drug eruption (Wolf 1992) (9)
Drug-induced intertrigo (Wolf 1993) (27)
Systemic contact dermatitis (Menne 1994) (3)
Paraptic eczema (Happle 1994) (46)
Symmetric ptychotropic and non-pigmenting fixed drug eruption (Helmbold 1998) (31)
Flexural (drug) eruption (Wakelin 1999) (21)

Table 4. Criteria proposed for SDRIFE

Criteria Description

1 Exposure to a systemically administered drug, first or repeated doses (contact allergens excluded)
2 Sharply demarcated erythema of the gluteal/perianal area and/or V-shaped erythema of the inguinal/perigenital area
3 Involvement of at least one other intertriginous/flexural fold
4 Symmetry of affected areas
5 Absence of systemic symptoms and signs
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vacuolar and hydropic alteration of the basal cell
layer with necrotic keratinocytes is mentioned in
3 reports related to amoxicillin, allopurinol and
deflazacort, respectively (9–11). These features
are usually not seen in SCD, ACDS or common
CADR but are typical of bullous drug eruptions,
e.g. erythema multiforme, TEN and FDE. From
a strict histological perspective, these cases could
also be considered as imitators of BS in the course
of, for example, FDE or bullous drug eruptions.
Classification of SDRIFE as a separate entity

within the spectrum of drug eruptions requires
separation from FDE, AGEP and DRESS
(Table 5). FDE is clinically distinguishable by
its localized, often acral or mucosal, asym-
metric, frequently pigmented, round-oval lesions.
Histopathological hallmarks include a predomi-
nantly lymphocytic inflammation, variable slight
parakeratosis, slight focal oedema, rare dyskera-
totic cells, vacuolarization along dermoepidermal
junction, slight papillary fibrosis and scattered
melanophages, especially between venules.
Drugs most frequently associated with FDE are
sulfonamides, non-steroidal anti-inflammatory
drugs, barbiturates, tetracyclines and carbamaze-
pine. The 2 features in common with SDRIFE
seem to be the rather short latency period
between drug intake and onset of exanthem, and
the absence of systemic signs (12).
AGEP has also been recognized as a specific

entity that must be differentiated from SDRIFE,
particularly in view of the clinical presentation,
distribution and histopathology (13). AGEP typic-
ally presents with a disseminated erythrodermic
eruption with primarily non-follicular pustules
associated with high fever and sometimes oedema
of the face. Blood neutrophilia and accumulation
of neutrophils within the lesions suggest release of
neutrophil-activating cytokines by drug-specific
T-lymphocytes, e.g. IL-3, IL-8 and G-CSF (14).
In the absence of systemic signs, cases with
exclusively flexural and intertriginous involvement
could be classified as pustular variants of SDRIFE.
Except for systemic signs and flexural affection,
AGEP and SDRIFE share similar latency times,
potential immunologic pathogenesis and causative
drugs.
Finally, DRESS has been proposed as a more

specific term than ‘drug hypersensitivity syn-
drome’, which would be appropriate for most
types of drug reactions, including maculo-papular
rashes. DRESS clearly differs from SDRIFE in
systemic symptoms, cutaneous signs, organ involve-
ment, eosinophilia and responsible drugs, and
this difference is even more important in prog-
nosis, because DRESS may be associated with
potentially lethal organ involvement such as

fulminant hepatitis (15). We believe that
SDRIFE cases represent a distinct subgroup of
drug eruptions with very specific involvement
sites, presumably elicited by an immunological
Type IV mechanism. In our view, there is insuf-
ficient evidence to propose additional predispos-
ing factors, such as anatomical structures, e.g.
the density of apocrine or eccrine glands (excre-
tion of metabolized drugs), temperature, humid-
ity or the recall phenomenon (16, 17). The
precise immunological and pathogenetic
mechanisms of SDRIFE have yet to be eluci-
dated, as well as the reason why a drug such as
amoxicillin elicits a typical maculo-papular
exanthem in some individuals, and urticaria,
anaphylaxis, TEN, AGEP or SDRIFE in others.

Conclusion

We propose a new acronym to replace and further
refine the overly broad and ethically inappropri-
ate catchword BS and believe SDRIFE is the
most appropriate for several reasons. The acro-
nym implies with the ‘D’ a drug eruption and may
help non-specialists to remember the main clinical
features, e.g. the symmetrical intertriginous and
flexural involvement of an exanthem with the ‘S’,
‘I’, ‘F’ and ‘E’, respectively. The acronym will
further differentiate between other common acro-
nyms for drug eruptions, e.g. AGEP, DRESS and
FDE, and distinguish SCD and ACDS as separ-
ate entities. SDRIFE, unlike BS, is a neutral term
that avoids ethically and culturally offensive com-
parison with an animal and distinguishes
SDRIFE as a relatively benign condition, in con-
trast to bullous eruptions or DRESS.

References

1. Andersen K E, Hjorth N, Menné T. The baboon syndrome:
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