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Abstract 
Background:  Baboon syndrome is a distinctive skin reaction in which the patient typically develops erythematous buttocks that 
appear similar to those of a baboon.  The non-contact allergenic variant of baboon syndrome is also referred to as symmetrical 
drug-related intertriginous and flexural exanthema (SDRIFE).  Zoledronic acid is a bisphosphonate that is used in patients with 
metastatic cancer to prevent bone complications. 

Purpose:  Zoledronic acid-associated baboon syndrome is described in a woman with recurrent metastatic breast cancer. 

Methods:  PubMed was used to search the following terms, separately and in combination:  baboon syndrome, breast cancer, 
symmetrical drug-related intertriginous and flexural exanthema, and zoledronic acid.  All papers were reviewed and relevant 
manuscripts, along with their reference citations, were evaluated. 

Results:  Zoledronic acid has infrequently been associated with mucocutaneous adverse reactions.  However, baboon syndrome 
has not previously been observed in patients receiving zoledronic acid.  The reported woman developed baboon syndrome after 
her initial exposure to zoledronic acid. 

Conclusions:  Non-contact allergenic drug-induced baboon syndrome has most commonly been associated with antibiotics such as 
beta-lactams and penicillins.  Zoledronic acid-associated baboon syndrome has not previously been observed in cancer patients.  
Baboon syndrome (SDRIFE variant) was observed in a woman with recurrent metastatic breast cancer after her first exposure to 
zoledronic acid.  In summary, SDRIFE can occur in oncology patients receiving zoledronic acid and zoledronic acid should be 
added to the list of medications associated with the potential to cause non-contact allergenic drug-induced baboon syndrome. 

Key Words:  acid, baboon, breast, cancer, drug, exanthema, flexural, intertriginous, symmetric, symmetrical, 
syndrome, zoledronic 

Introduction 
Baboon syndrome is an uncommon, yet distinctive, cutaneous adverse drug reaction typically characterized by erythematous 
buttocks similar in appearance to the red gluteal region of the baboon [1].  Zoledronic acid is a bisphosphonate used in patients 

mailto:mitehead@gmail.com


Figure 1 (a and b).Non-contact allergenic drug-induced baboon syndrome, in a 54-year-old 
woman with recurrent metastatic breast cancer, developed within 24 hours after receiving her 

first infusion of zolendronic acid.  Distant (a) and closer (b) views of both (a) and left (b) 
inguinal regions and proximal medial thighs show asymptomatic patches of erythema. 

with malignancy-associated bone metastases to prevent skeletal-related adverse events [2].  A woman with recurrent metastatic 
breast cancer who developed baboon syndrome after her initial treatment with zoledronic acid is described. 

Case synopsis 
A 54-year-old woman with metastatic breast cancer to her lungs and bones presented for evaluation of a new asymptomatic rash 
that covered several areas of her body.  Her past medical history was significant for invasive mixed ductal and lobular carcinoma 
(grade 2, T3N3 with lymphatic vessel invasion, estrogen receptor positive, progesterone receptor negative, and HER2/neu 
negative) of the right breast diagnosed in 2004.  She was treated with lumpectomy of the right breast, chemotherapy (adriamycin 
and cytoxan, followed by taxol), radiation therapy, and five years of hormonal therapy that was completed in February 2010. 

In July 2014, she developed a cough.  Computerized tomography of the chest revealed a left hilar mass and multiple pulmonary 
nodules; computerized tomography of the abdomen and pelvis revealed bone metastases.  Fine needle aspirate of the lung mass 
was positive for adenocarcinoma 
(which was also estrogen receptor 
positive, progesterone receptor 
negative, and HER2/neu negative).  
Daily letrozole 2.5 mg was started July 
31, 2014. 

Treatment with zoledronic acid, to 
prevent complications to her bones, 
was initiated on Sunday, September 7, 
2014; she received an intravenous 
infusion of 4 mg of zoledronic acid.  
The following morning, she noticed an 
asymptomatic flat red rash not only on 
her left antecubital fossa (which was 
the infusion site), but also bilaterally 
on her groin area and medial thighs.  
By Tuesday, September 9, 2014, 
similar lesions had appeared on her 
right antecubital fossa, both of her 
axilla, and both of her popliteal fossa. 
In addition, the rash was also present on her right flank.  There were no systemic symptoms, such as fever, and the affected areas 
were neither itchy nor painful.  She had no history of previous, similar-appearing, skin lesions and her complete blood counts and 
serum chemistries were normal. 

Cutaneous examination, on Wednesday, September 10, 2014, showed a comfortable afebrile woman with non-tender, non-pruritic 
erythematous patches.  There had been no further progression of her skin lesions and some of the affected areas were beginning to 
resolve spontaneously.  Bilaterally affected areas included the inguinal region and proximal medial thighs (Figure 1), the axilla 
(Figure 2), the antecubital fossa (Figure 3) and the popliteal fossa (Figure 4).  There was also macular erythema of the right flank.  
There were no lesions of mucosal membranes. 

       
Figure 2. Asymptomatic erythematous patches of non-contact allergenic drug-induced baboon syndrome (also referred to as symmetric drug-

related intertriginous and flexural exanthema or SDRIFE) on the left axilla.  Figure 3. A close view of the left antecubital fossa shows macular 



Figure 5 (a, b and c).Low and higher magnifications of a biopsy 
from the left thigh shows a superficial and deep perivascular, 

predominantly lymphocytic, infiltrate in the dermis; 
inflammation around a hair follicle and its associated sebaceous 

gland are also present [hematoxylin and eosin; a = x 10; b = x 20; 
c = x 20]. 

 

erythema of zoledronic acid-induced baboon syndrome.  Figure 4. A distant view of the left and right popliteal fossas show symmetric macular 
erythema of baboon syndrome. 

Microscopic examination of biopsies from the left thigh and the left axilla both showed similar changes (Figure 5).  There is mild 
spongiosis in the overlying epidermis.  In the dermis there is not only a variable superficial and deep perivascular infiltrate, but 
also a focal periadnexal infiltrate comprised of lymphocytes and eosinophils. 

  

The clinical characteristics of the patient’s skin lesions 
fulfilled all of Hausermann et al’s [3] diagnostic criteria for 
the distinctive clinical presentation of a medication reaction 
described as symmetrical drug-related intertriginous and 
flexural exanthema (SDRIFE).  The pathology findings were 
those of a dermal hypersensitivity reaction, consistent with a 
drug eruption.  An association between her exposure to 
zoledronic acid and the onset of her skin lesions had been 
established.  Correlation of her clinical history, lesion 
morphology, and biopsy pathology was consistent with the 
diagnosis of non-contact allergenic systemic drug-associated 
baboon syndrome. 

Conservative management, consisting only of observation, 
was advised since some of the asymptomatic lesions were 
already beginning to disappear.  Within 1 week, all of her 
skin lesions had completely resolved.  There was no 
recurrence of the dermatosis. 

An alternative agent, denosumab, was selected in order to prevent bone complications.  She initially received the drug on October 
5, 2014 without any complications.  There have been no adverse skin events following subsequent treatments with denosumab. 

Discussion 
Nakayama et al [4], during a presentation at the 6th International Symposium on Contact Dermatitis in Tokyo, Japan in March 
1982, described 15 patients with an eruption labeled mercury exanthema that presented not only as a diffuse symmetric erythema 
predominantly on major flexural areas but also as an inverted triangular or V-shaped erythema on both upper medial thighs.  The 
generalized rash appeared one to two days after breaking a thermometer or during dental treatment.  Most of the patients had a 
prior history of contact dermatitis to mercurichrome and were patch test-positive to several mercurials.  The investigators 
hypothesized that the patients developed a systemic contact dermatitis to inhalation of mercury vapor [4]. 

The term “baboon syndrome” was introduced by Andersen et al [5] in 1984 to describe a characteristic distribution pattern of 
systemic-induced allergic contact dermatitis.  He and his coauthors reported 3 invidividuals with generalized rash that was 
provoked by ampicillin, nickel or mercury and recognized the similarity of their patients’ eruption to that described by Nakayama 
et al [4].  Their designation of “baboon syndrome” refers to the dramatic and distinctive clinical appearance of the patient’s 
buttocks that is similar to the red presentation of the corresponding area of a baboon [5-7]. 



Three independent investigators have subsequently proposed classifications for this cutaneous adverse drug reaction that contain 
various subcategories of baboon syndrome (Table 1) [3,8-10].  Baboon syndrome type 1 (according to Ozkaya’s classification [9]) 
is referred to as classical baboon syndrome by Miyahara et al [8]; it represents contact allergen-induced baboon syndrome from 
agents such as balsam of Peru, mercury (dental or vapor), nickel, and poison ivy—similar to that observed by Nakayama et al [4] 
and Andersen et al [5].  Topical and drug induced baboon syndrome (as designated by Miyahara et al [8])—both referred to as 
baboon syndrome type 2 by Ozkaya [9]--corresponds to specific stages of Lachapelle’s [10] concept of allergic contact dermatitis 
syndrome with a history of prior cutaneous sensitization:  stage 3A (in which there is hematogenous dissemination of the skin 
lesions from the primary site of topical allergen application to distant sites) and stage 3B (in which systemic reactivation of 
allergic contact dermatitis results in generalized dissemination of skin lesions following systemic administration of the allergens 
either by ingestion, inhalation or injection), respectively [10].  Non-contact allergenic drug-induced baboon syndrome [also 
referred to as either baboon syndrome type 3 by Ozkaya [9] or symmetric drug-related intertriginous and flexural exanthema 
(SDRIFE) by Hausermann et al [3] and Miyahara et al [8]] is the most frequent variant of baboon syndrome. 

Table 1.  Classifications of baboon syndromea 
 Classification  
Miyahara et al [8]b Ozkaya [9]c Hausermann et al [3] PSd DI PTe CSCf 
Classical BSg BS type 1: contact 

allergen-induced 
BS (excluding 
drugs)g 

 + - +/- +/- 

Topical drug-
induced BSh,i 

BS type 2: contact 
allergic drug-
induced BSi,j 

Stage 3A of ACDSi + + + + 

Systemic drug-
induced BSh 

BS type 2: contact 
allergic drug-
induced BSj,k 

Stage 3B of ACDS = 
SRCDk 

+ + + - 

SDRIFE BS type 3: non-
contact allergenic 
drug-induced BS 

SDRIFE - + +/- - 

aAbbreviations:  ACDS, allergic contact dermatitis syndrome; BS, baboon syndrome; CSC, current skin contact; DI, drug induced; PS, previous 
sensitization; PT, patch tests;  SDRIFE, symmetric drug-related intertriginous and flexural exanthema; SRCD, systemic reactivation of allergic 
contact dermatitis; +, present; -, absent; =, also known as. 
bMiyahara et al included 2 additional types:  (1) Infection-induced dermatoses that have a BS-like pattern (common cold, parvovirus B19, and 
streptococcus) and (2) Dermatoses affecting the gluteal region with a BS-like pattern (erysipelas, intertrigo, and staphylococcal scalded skin 
syndrome). 
cOzkaya proposed the Gunes subclassification of baboon syndrome. 
dPrevious contact sensitization to the causative agent. 
eReaction to patch testing with the causative agent. 
fSkin contact with the causative agent elicits the skin lesions. 
gCausative agents:   balsam of Peru, mercury (dental or vapor), nickel, and poison ivy. 
hBoth of these types represent a systemic contact dermatitis since the patients have previously been sensitized via skin contact to the offending 
drug.  The difference between the two types is the manner of exposure to the challenging dose of the drug—either:  (1) absorption of the drug 
from the skin or mucosal surface (topical) or (2) inhaled or intravenous or oral (systemic). 
iCausative drugs:  5-aminosalicylic acid, ampicillin, bufexamac, and cinchocaine. 
jACDS, with a previous cutaneous sensitization, has four clinical stages.  Stage 3 of ACDS involves the generalized dissemination of skin 
lesions.  In Stage 3A of ACDS, the skin lesions spread from the primary site of topical allergen application to distant sites by hematogenous 
dissemination.  Stage 3B of ACDS occurs following systemic administration of the allergens either by ingestion, inhalation or injection. 
kIntravenous causative agent:  ethlendiamine; oral causative agents include:  betamethasone, cloprednol, dexamethasone, erythromycin, 
hydrocortisone, methylprednisolone, neomycin, nystatin, and prednisolone. 
 
Hausermann et al [3] have proposed criteria to establish the diagnosis of baboon syndrome resulting from systemic drugs.  Their 
criteria for SDRIFE (baboon syndrome type 3) are listed in Table 2 [3].  Antibiotics—particularly beta-lactams and penicillins—
are the most common causative medications eliciting non-contact allergenic drug-induced baboon syndrome [6-8,11,12]. 

Table 2.  Hausermann et al’s diagnostic criteria for systemic drug-associated baboon syndrome [3]a,b 
Criteria 
number 

Criteria description 

1 Exposure to a systemic administered drug: 
     Contact allergens excluded 



     Dose:  first or repeated 
2 Gluteal/perianal area: 

     Sharply demarcated erythema 
And/Or 
Inguinal/perigenital area: 
     V-shaped erythema 

3 Intertriginous/flexural fold: 
     Involvement of at least one other area 

4 Affected areas: 
     Symmetric 

5 Systemic symptoms and signs: 
     Absent 

aHausermann et al also refer to this distinctive clinical presentation of drug eruption as symmetric drug-related intertriginous and flexural 
exanthema. 
bAll five criteria need to be fulfilled. 
 

Non-contact allergenic drug-induced baboon syndrome typically presents in middle-aged men as an asymptomatic skin eruption.  
It usually appears within hours to a few days following exposure to the eliciting agent.  Diffuse erythema appears on the 
underpants area (buttocks and anogenital area), the inguinal area/medial thigh, or both.  In addition, there is symmetric 
involvement of flexural (antecubital and popliteal fossa) and intertriginous (axilla) areas.  The eruption resolves spontaneously, 
often within 7 days to 2 weeks [8,9,11]. 

Microscopic examination of the affected area often shows nonspecific findings such as a superficial perivascular lymphocytic 
infiltrate in the dermis.  However, the dermal infiltrate may contain other cells (such as eosinophils, neutrophils and/or 
extravasated erythrocytes).  In addition, mild dermal edema or epidermal spongiosis may be present.  Rarely, the pathology can 
mimic acute generalized pustular dermatosis, bullous drug eruptions (such as erythema multiforme and fixed drug eruption), giant 
cell lichenoid dermatitis, leukocytoclastic vasculitits, neutrophilic dermatosis (with subcorneal and suprabasal pustules) or 
pustular hemorrhagic reaction [8,9,12]. 

Zoledronic acid is a bisphosphonate.  It is used in oncology patients—such as those with breast and prostate cancer—for the 
treatment and prevention of not only bone metastases but also cancer associated skeletal complications.  The drug binds to 
hydroxyapatite of mineralized bone and inhibits osteoclast-mediated bone resorption [2,13-16].   

Cutaneous adverse skin reactions to zoledronic acid are not frequent (Table 3) [13,17-24].  Conjunctivitis and hyperhidrosis have 
more commonly been observed [16].  Infusion site reactions have occasionally been described that include erythema, induration, 
irritation, pain and/or swelling [17,20,21]. 

Table 3.  Cutaneous and mucosal adverse events in patients receiving zoledronic acida,b 
Event Description Ref 
Angioedema Rare 17 
Baboon 
syndrome 

Single case report 
Non-contact allergenic drug-induced BS type 3 (also 
known as SDRIFE) 
A 54-year-old woman with metastatic breast cancer.  
Onset of asymptomatic symmetric erythematous macules 
and patches on her proximal medial thighs, axilla, and 
antecubital and popliteal fossa within less than 24 hours 
following infusion and spontaneously resolved within 7 
days. 

CR 

Calcinosis cutis 
(dystrophic) and 
metaplastic bone 
formation 

Single case report 
A 61-year-old woman developed recurrent breast cancer 
with bone metastases in 2003; she was treated with 
zoledronic acid and letrozole.  She used zoledronic acid 
for 5 years and clodronate for 2 years.  In 2010, she 
presented with “a rash around her previous mastectomy 

18 



site and a discharge lesion on her right chest wall.”  
Bipsy sowed dystrophic calcification and metaplastic 
bone formation without any malignant cells.  The lesion 
was excised and bisphosphonate therapy was stopped; 
she continued on letrozole. 

Conjunctivitis Common 17 
Dermatomyositis 
(drug-induced) 

Single case report 
A 57-year-old woman with prior exposure to oral 
bisphosphonate therapy developed dermatomyositis 
(rash, myalgia, muscle weakness, elevated creatinine 
kinase, alanine transaminase, alkaline phosphatase, 
gamma glutamine transaminase and antinuclear 
antibody) beginning 3 days after her first infusion of 
zoledronic acid.  Skin lesions involved her forehead 
(macular, violaceous with telangiectasia an atrophy), 
neck, upper chest, laeral thighs (macular violaceous 
erythema, Holster sign), and left arm (mottled violaceous 
patch) and periungual telangiectasias involving both 
hands.  There was poikiloderma of the buttocks.  Biopsy 
from the thigh revealed basal vacuolar change and a 
sparse lichenoid infiltrate.  Telangiectasia and 
perivascular lymphohistiocytic infiltrate was in the 
superficial dermis and there was abundant dermal mucin 
deposition.  Treatment initially consisted of prednisolone 
25 mg daily; it was increased to 50 mg/d and 
hydroxychloroquine at 200 mg twice daily was added.  
Topical betamethasone dipropionate 0.05% cream was 
applied to the rash.  Her lab abnormalities, except the 
elevated antinuclear antibody, resolved after 12 weeks.  
After 12 months, the dose of her oral medications was 
being weaned and there had been resolution of the rash 
and muscle weakness. 

19 

Hyperhidrosis Common 17 
Hypersensitivity 
reaction 

Uncommon 17 

Infusion 
(injection) site 
reactions 

Uncommon 
Characterized by induration, irritation, pain, redness, 
and/or swelling. 

17,20,21 

Pruritus Uncommon 
1-10 cases per 1000 according to EMA in 2008. 

17,20,21 

Rash Uncommon 
Includes erythematous and macular eruptions. 
1-10 cases per 1000 according to EMA in 2008. 

13,17,20-
23 

Rash associated 
with protracted 
fever 

Single case report 
A 64-year-old woman with neglected rheumatoid 
arthritis receiving oral methotrexate, prednisone, folic 
acid, calcium and vitamin D was given zoledronic acid 
for osteoporosis.  She experienced fever (39oC) and chills 
6 hours after the infusion; the fever persisted and 10 days 
later she developed a pruritic confluent maculopapular 
rash on the medial aspects of both thighs.  She was 
hospitalized (temperature was 38.5oC, C-reactive protein 
elevated at 61 mg/L and erythrocyte sedimentation rate 
elevated at 48 mm/h) and treated with intravenous 
prednisone 25 mg/d and oral laratidine 10 mg/d.  The 
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rash subsided and she was afebrile 2 days later. 
Stevens Johnson 
syndrome 

4 patients 
According to the US FDA ARES in 2009 

20,21 

Toxic epidermal 
necrolysis 

4 patients 
According to the US FDA ARES in 2009 

20,21 

Urticaria Frequency unknown 
Adverse drug reaction reported during post marketing 
experience 

17 

aAbbreviations:  ARES, adverse event reporting system; BS, baboon syndrome; CR, current report; FDA, Food and Drug Administration; 
EMA, European Mecidines Agency; SDRIFE, symmetric drug-related intertriginous and flexural exanthema; US, United States 
bDefinitions of the ranges of event incidence:  common (> 1/100, < 1/10), uncommon (> 1/1,000, < 1/100), and rare (> 1/10,000, < 1/1,000). 
 

Systemic corticosteroid and antihistamine-responsive protracted fever with a subsequent associated pruritic erythematous 
exanthema was reported in a 64-year-old woman after receiving zolendronic acid for osteoporosis [24].  In larger studies, “rash” 
has been observed ranging from less than 1 percent [20,21] to 5 percent [22,23] of individuals.  However, neither the morphology 
nor the distribution of the rash is further defined [13,22,23]. 

To the best of our knowledge, baboon syndrome had not been described following the administration of zoledronic acid.  The 
reported patient developed baboon syndrome within less than 24 hours after intravenously receiving her first dose of zoledronic 
acid; she had no prior exposure to bisphosphonates.  Although her buttocks were not affected, she fulfilled all of Hausermann et 
al’s diagnostic criteria, including symmetric erythema of her medial thighs, for baboon syndrome (type 3 or SDRIFE variant).  
Her asymptomatic skin lesions continued to progress over the next day and then spontaneously resolved.  She subsequently 
received denosumab to prevent tumor-related bone complications and did not develop any adverse cutaneous effects. 

Conclusion 
Baboon syndrome was initially described as a form of systemic contact dermatitis following non-drug or topical medication 
sensitization followed by either topical or systemic challenge with the offending agent.  Subsequently, the cutaneous adverse drug 
reaction that has a similar morphologic presentation but does not have a prior sensitization by the causative agent was also 
classified as baboon syndrome.  In this clinical setting, the variant is referred to as either SDRIFE or baboon syndrome type 3 
(non-contact allergenic drug-induced baboon syndrome).  Zoledronic acid, a bisphosphonate used to prevent bone complications 
in oncology patients, may occasionally result in conjunctivitis, hyperhidrosis, and infusion site reactions.  However, other mucosal 
or cutaneous adverse events occur infrequently.  A woman with recurrent metastatic breast cancer developed zoledronic acid-
associated baboon syndrome (SDRIFE) after her initial exposure to the medication.  Baboon syndrome (SDRIFE) should be 
included in the potential adverse skin reactions from zoledronic acid and zoledronic acid should be added to the medications that 
are potentially associated with the development of non-contact allergenic drug-induced baboon syndrome (SDRIFE).   
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