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GOAL
To understand fixed drug eruption (FDE) to better manage patients with the condition

LEARNING OBJECTIvES
Upon completion of this activity, you will be able to: 

1. Describe the clinical presentation of FDEs including nonpigmenting and generalized bullous FDEs.

2. Name the medications most commonly associated with FDEs.

3. Outline methods to determine the causative medication, including topical and oral provocation testing.
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This CME activity is designed for dermatologists and general practitioners. 

CME Test and Instructions on page 221.
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naproxen sodium in a 27-year-old woman. We 
offer an inventory of common causes of FDEs as 
well as a discussion of the spectrum of clinical 
presentations and differential diagnoses for this 
peculiar drug reaction.

Cutis. 2009;84:215-219. 

Fixed drug eruption (FDE) was first described 
by Bourns1 in 1889 and has long been clini-
cally described as a sudden eruption of round 

to oval, edematous, dusky red macules or patches on 

Fixed drug eruptions (FDEs) have been described 
since 1889 with continually evolving documenta-
tion of implicated agents and clinical presenta-
tions. We report a case of FDE as a reaction to 
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the skin and mucous membranes that leave residual 
hyperpigmentation, most commonly as a reaction to 
orally ingested drugs or drug components.2 Recent 
research has provided histologic and immunologic 
insight into the natural course and pathophysiol-
ogy of the disease.3 With the advent of a multitude 
of new medications and preservatives within med-
ications, physicians are seeing both typical and 
unusual presentations of FDEs often mimicking der-
matologic entities such as erythema multiforme,4  
Stevens-Johnson syndrome,5 toxic epidermal necroly-
sis (TEN),5,6 cellulitis,7 paronychia,7 and bullous pem-
phigoid.8,9 We aim to provide a comprehensive review 
of FDEs and their implicated offenders. 

Case Report
A 27-year-old woman presented to our dermatology 
clinic with an erythematous patch over her right 
popliteal fossa that had recurred over 2 years and was 
transient (Figure). She first noticed the lesion during 
the first trimester of pregnancy with her third child. 
With the exception of intermittent use of pain reliev-
ers early on, she reported taking only prenatal vita-
mins and denied using over-the-counter medications. 
Over the ensuing years, the lesion erupted quickly 
multiple times without a prodrome and resolved in 
3 to 4 days with residual postinflammatory hyper-
pigmentation (PIH). When present, the lesion was 
erythematous and pruritic. She previously had used 
pimecrolimus cream 1% for atopic dermatitis without 
clinical improvement. Her medical history included 
atopic dermatitis and von Willebrand disease. She 
reported taking ibuprofen for relief of menstrual 
symptoms with occasional use of naproxen sodium if 

ibuprofen was unavailable. At presentation she had a 
hyperpigmented 5-cm patch with a 2- to 3-mm ery-
thematous border that appeared 24 hours prior. After 
careful review of the patient’s medical history and 
both prescription and over-the-counter medication 
regimens as well as physical examination, the patient 
was diagnosed with an FDE in response to naproxen 
sodium. She was instructed to avoid this medication 
indefinitely and has not had any recurrences. Rechal-
lenge with ibuprofen proved uneventful and the 
residual PIH completely faded without intervention. 

Comment
Fixed drug eruption is a unique form of drug allergy 
that characteristically occurs in the same site(s) with 
each administration of the inciting drug. After initial 
use of the offending agent, a variable refractory period 
of weeks, months, or years may pass before the lesions 
first appear on the skin of a sensitized individual.2 
With repeated exposure to the agent, either via oral 
or topical administration, acute lesions typically 
develop within 30 minutes to 8 hours and present 
as single or multiple, round, sharply demarcated, 
dusky red macules, patches, or plaques that may be 
pruritic and edematous.10,11 Pruritus and burning 
may be the only manifestations of reactivation in a 
PIH lesion.12 Initial lesions typically are solitary, but 
with repeated ingestion of the offending drug, new 
lesions may appear and original lesions may increase 
in size. Lesions may blister and erode, leaving residual 
and persistent pigmentation changes, especially in 
patients with darker skin phototypes (ie, Fitzpatrick 
skin types IV to VI). However, blister formation and 
erosion are not necessary to produce the hallmark 
PIH changes. Clinically, a PIH lesion may be the only 
remnant between attacks. A refractory phase may 
occur following an acute flare in which exposure to 
the offending drug will not exacerbate the lesion for 
weeks to months.13 The most common cause of FDE 
(of any type) is trimethoprim-sulfamethoxazole.14 

Nonpigmenting FDE was first described in 1987 
by Shelley and Shelley15 and is characterized by large, 
symmetric, well-circumscribed, tender, erythematous 
plaques, occasionally with large bullae over involved 
areas,3,15-20 that suddenly appear but fade over 2 to 
3 weeks without the residual PIH characteristically 
seen in the more common FDEs.2 Diagnosis is con-
firmed in these cases by appearance of the lesion at 
the exact location of prior eruptions. Pseudoephed-
rine hydrochloride is the most common instigator of 
this particular eruption.21 It also has been seen follow-
ing influenza vaccination and has been mistakenly 
diagnosed initially as bullous pemphigoid.8,9

Generalized bullous FDEs, characterized by mul-
tiple, sharply defined, deep red macules distributed 

A 27-year-old woman with a recurrent hyperpigmented 
5-cm patch with a 2- to 3-mm erythematous border over 
the right popliteal fossa.
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bilaterally and often symmetrically2,3,22 may mimic 
erythema multiforme,4 Stevens-Johnson syndrome,5 
and TEN.5,6 These lesions display vesicles and bullae 
of varying sizes, and the lesions tend to increase in 
size days after the offending drug has been discon-
tinued. Implicated agents include aminophenazone, 
antipyrine, barbiturates, clotrimoxazole, trimeth-
oprim, sulfamethoxazole, diazepam, mefenamic 
acid, acetaminophen, phenazone, phenylbutazone, 
piroxicam, sulfadiazine, and sulfathiazole.23 Milder 
forms of bullous FDE involving 1 to 10 bullous 
lesions are more commonly seen than generalized 
bullous FDE, and implicated agents include rifampi-
cin, metronidazole, paracetamol, paclitaxel, vinbur-
nine, erythromycin, and ibuprofen.2 

Fixed drug eruptions commonly have been seen 
on the oral mucus membrane, glans penis, lips, 
genitals, perineal area, and tongue. These lesions 
present abruptly and manifest clinically as bullous 
lesions or erosions, with or without involvement of 
other areas of the skin.2 Specific subtypes include 
glans penis FDE, which often is caused by tetracy-
cline hydrochloride or sulfonamides and clinically 
presents as balanitis in an uncircumcised penis. 
Eruption on the lips typically is associated with 
naproxen sodium and oxicams, and eruption on the 
genitals (male and female involvement) typically is 
associated with clotrimazole ingestion.2,24 

Other less common presentations include FDE of 
a distal phalanx that may mimic acute paronychia. 
Erythematous and edematous plaques with under-
mined borders have been initially diagnosed as cel-
lulitis; however, recurrence after administration of 
the offending drug confirmed them as FDE.7 

Fixed drug eruptions of any type may occur any-
where on the skin, but common locations include 
the lips, palms, soles, glans penis, and groin area.3 
Most FDE lesions occur after ingestion of the offend-
ing drug rather than injection or topical application. 
Notably, FDEs have been reported postcoitally in 
patients with a sexual partner who had ingested the 
offending agent.25,26 The average age of presentation 
is 31.3 years for females and 30.4 years for males  
(age range, 1.5–87 years).27 Other frequently impli-
cated drugs are listed in the Table. 

Histologic examination of biopsy specimens taken 
1 to 2 days following onset of the lesion have demon-
strated hydropic degeneration of basal keratinocytes 
resulting in pigment incontinence and associated 
lymphocytic invasion of the epidermis predominantly 
involving the interfollicular epidermis. The upper 
dermis is edematous and contains mixed infiltrates 
of lymphocytes, neutrophils, histiocytes, mast cells, 
and eosinophils. It also may contain a large amount 
of melanin and melanin-laden macrophages.2,3,24  

Immunohistochemical studies demonstrate large num-
bers of CD31CD81 T cells aligned along the epidermal 
side of the dermoepidermal junction.3 The epider-
mis demonstrates a predominant infiltrate of CD81  
T cells, whereas CD41 T cells permeate the perivascular 
and interstitial dermis. CD81 T cells residing in FDE 
lesions in both active and resting states are suggested to 
be the key players in mediating local epidermal injury 
associated with FDEs.3 It is thought that the activated 
CD81 T cells produce interferon-g and may interact 
directly with other inflammatory cells, thereby initiat-
ing a cascade of events resulting in epidermal injury.3

Identification of the offending drug can be assessed 
by both systemic and topical (ie, patch test) provoca-
tion tests. Oral provocation may lead to generalized 
bullous lesions in some cases.29 Topical provocation 
is the safest diagnostic tool and the gold standard for 
identifying cross-reacting and nonreacting compounds 
related to the offending drug.28 When the drug in ques-
tion contains several ingredients, all components must 
be suspected and tested separately.2 A low concentra-
tion is applied to the skin, distant from the possible 
FDE site. If a reaction is not noted, a gradual increase 
in the drug concentration is applied until the full 
therapeutic dose is achieved. The appearance of ery-
thema, edema, and vesicles in association with pruritus 
or burning is indicative of a positive provocation test 
result. Oral provocation tests should be administered 
only when results of topical tests at full dosage are 
negative and a strong suspicion of FDE to the drug in 
question remains.28 When conducting a patch test of a 
suspicious drug, application at a site far from the reac-
tion site will cause an FDE at the former reaction site, 
not at the test site itself.30 

Therapy for FDE is challenging. Topical steroids 
and oral antihistamines can be attempted to con-
trol symptoms but typically have little if any effect. 
Hydroquinone bleaching creams can be used to try 
and reduce any persistent PIH. Avoidance of the 
offending agent is the most useful treatment.30

Conclusion
Fixed drug eruptions have been well described in the 
literature, but with the development of a multitude of 
new medications, a wide spectrum of FDEs have been 
seen that may mimic other more emergent dermato-
logic entities. We encourage physicians to consider 
FDEs, specifically nonpigmenting, bullous, and gen-
eralized bullous FDEs, when evaluating patients for 
erythema multiforme, Stevens-Johnson syndrome, 
TEN, cellulitis, and bullous pemphigoid. 

RefeRenCes
 1.  Bourns DCG. Unusual effects of antipyrine. Br Med J. 

1889;2:818-820.



VOLUME 84, OCTOBER 2009  219

Fixed Drug Eruptions

DISCLAIMER
The opinions expressed herein are those of the authors and do not necessarily represent the views of the sponsor or its publisher. Please review complete prescribing 
information of specific drugs or combination of drugs, including indications, contraindications, warnings, and adverse effects before administering pharmacologic  
therapy to patients.

CONFLICT OF INTEREST STATEMENT
The Conflict of Interest Disclosure Policy of Albert Einstein College of Medicine requires that authors participating in any CME activity disclose to the audience any  
relationship(s) with a pharmaceutical or equipment company. Any author whose disclosed relationships prove to create a conflict of interest, with regard to their  
contribution to the activity, will not be permitted to present.  

The Albert Einstein College of Medicine also requires that faculty participating in any CME activity disclose to the audience when discussing any unlabeled or  
investigational use of any commercial product, or device, not yet approved for use in the United States.

 2.  Sehgal VN, Srivastava G. Fixed drug eruption (FDE): 
changing scenario of incriminating drugs. Int J Dermatol. 
2006;45:897-908.

 3.  Shiohara T, Mizukawa Y. Fixed drug eruption: a disease 
mediated by self-inflicted responses of intraepidermal  
T cells. Eur J Dermatol. 2007;17:201-208.

 4.  Inserra DW, Camisa C. Erythema multiforme-like fixed 
drug eruption. Cutis. 1989;44:223-225.

 5.  Lin TK, Hsu MM, Lee JY. Clinical resemblance of wide-
spread bullous fixed drug eruption to Stevens-Johnson 
syndrome or toxic epidermal necrolysis: report of two 
cases. J Formos Med Assoc. 2002;101:572-576.

 6.  Baird BJ, DeVillez RL. Widespread bullous fixed drug 
eruption mimicking toxic epidermal necrolysis. Int J  
Dermatol. 1988;27:170-174.

 7.  Senturk N, Yanik F, Yildiz L, et al. Topotecan-induced 
cellulitis-like fixed drug eruption. J Eur Acad Dermatol 
Venereol. 2002;16:414-416.

 8.  Lear JT, Tan BB, English JS. Bullous pemphigoid fol-
lowing influenza vaccination. Clin Exp Dermatol. 1996; 
21:392. 

 9.  Downs AM, Lear JT, Bower CP, et al. Does influenza vac-
cination induce bullous pemphigoid? a report of four cases. 
Br J Dermatol. 1998;138:363. 

10.  Sehgal VN, Gangwani OP. Fixed drug eruption. current 
concepts. Int J Dermatol. 1987;26:67-74.

11.  Nigen S, Knowles SR, Shear NH. Drug eruption: 
approaching the diagnosis of drug-induced skin diseases. 
J Drugs Dermatol. 2003;2:278-299.

12.  Habif TP. Exanthems and drug eruptions. In: Habif TP. 
Clinical Dermatology: A Color Guide to Diagnosis and 
Therapy. 4th ed. New York, NY: Mosby; 2004:457-496. 

13.  Korkij W, Soltani K. Fixed drug eruption. a brief review. 
Arch Dermatol. 1984;120:520-524.

14.  Ozkaya-Bayazit E, Bayazit H, Ozarmagan G. Drug related 
clinical pattern in fixed drug eruption. Eur J Dermatol. 
2000;10:288-291.

15.  Shelley WB, Shelley ED. Nonpigmenting fixed drug erup-
tion as a distinctive reaction pattern: examples caused by 
sensitivity to pseudoephedrine hydrochloride and tetrahy-
drozoline. J Am Acad Dermatol. 1987;17:403-407.

16.  Benson PM, Giblin WJ, Douglas DM. Transient, non-
pigmenting fixed drug eruption caused by radiopaque 
contrast media. J Am Acad Dermatol. 1990;23(2, pt 2): 
379-381.

17.  Vidal C, Prieto A, Pérez-Carral C, et al. Nonpigmenting 
fixed drug eruption due to pseudoephedrine. Ann Allergy 
Asthma Immunol. 1998;80:309-310.

18.  Hindioğlu U, Sahin S. Nonpigmenting solitary fixed drug 
eruption caused by pseudoephedrine hydrochloride. J Am 
Acad Dermatol. 1998;38:499-500.

19.  Helmbold P, Hegemann B, Dickert C, et al. Symmetric 
ptychotropic and nonpigmenting fixed drug eruption due 
to cimetidine (so-called baboon syndrome). Dermatology. 
1998;197:402-403.

20.  Galindo PA, Borja J, Feo F, et al. Nonpigmented fixed 
drug eruption caused by paracetamol. J Investig Allergol 
Clin Immunol. 1999;9:399-400.

21.  James WD, Berger TD, Elston DM. Contact dermatitis 
and drug eruptions. In: James WD, Berger TD, Elston DM. 
Andrews’ Diseases of the Skin: Clinical Dermatology. 10th 
ed. Philadelphia, PA: Elsevier; 2006:91-138. 

22.  Breathnach SM. Drug reactions. In: Burns T, Breathnach 
S, Cox N, et al, eds. Rook’s Textbook of Dermatology. Vol 4. 
Oxford, UK: Blackwell Publishing; 2004:73.1-73.180. 

23.  Butler DF. Drug-induced bullous disorders. Emedicine 
[serial online]. http://emedicine.medscape.com/article 
/1062790-overview. Updated January 6, 2009. Accessed 
September 13, 2009.

24.  Butler DF, Ilse JR. Fixed drug eruptions. Emedicine 
[serial online]. http://emedicine.medscape.com/article 
/1336702-overview. Updated August 24, 2009. Accessed  
September 13, 2009.

25.  Zawar V, Kirloskar M, Chuh A. Fixed drug eruption–a sexu-
ally inducible reaction? Int J STD AIDS. 2004;15:560-563.
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