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The cutaneous and systemic manifestations of
azathioprine hypersensitivity syndrome

Jeffrey J. Bidinger, MD,* Karen SKky, MD,b Daniel E Battafarano, DO,b and J. Scott Henning, DO?
San Antonio, Texas

Background: Azathioprine (AZA) hypersensitivity syndrome is a rare side effect that typically occurs early
in the initiation of therapy and may include a cutaneous eruption. It is often under-recognized because it
mimics infection or disease exacerbation. Until recently, the cutaneous findings associated with AZA
hypersensitivity have been reported using nonspecific, descriptive terms without a supportive diagnostic
biopsy.

Objective: To characterize the cutaneous and histologic findings associated with AZA hypersensitivity
syndrome.

Methods: We conducted a retrospective analysis of two cases of AZA hypersensitivity syndrome and describe
the cutaneous manifestations and histological findings of each case. A review of the English literature for cases
of AZA hypersensitivity or allergic or adverse reactions associated with AZA was performed.

Results: Sixty-seven cases of AZA hypersensitivity were reviewed; 49% (33/67) had cutaneous manifes-
tations. Of those cases presenting with cutaneous findings, 76% (25/33) had biopsy results or clinical
features consistent with a neutrophilic dermatosis, whereas the other 24% (8/33) were reported as a
nonspecific cutaneous eruption.

Limitations: Only case reports in which the skin findings could be classified were reviewed.

Conclusions: The predominant cutaneous reaction reported in the literature and observed in the present
case series is a neutrophilic dermatosis. Hypersensitivity to AZA can manifest along a wide clinical
spectrum from local neutrophilic disease to a systemic syndrome. Skin findings may be an important early
clue to the diagnosis of AZA hypersensitivity and aid in prompt recognition and treatment of this potentially
life-threatening adverse drug effect. (J Am Acad Dermatol 10.1016/.jaad.2010.04.041.)

Key words: adverse reaction; azathioprine; azathioprine hypersensitivity syndrome; side effects; Sweet’s
syndrome.

Azathioprine (AZA) (Imuran, Azasan), the nitro- Abbreviations used:

imidazole of 6-mercaptopurine (6-MP), was first
used in 1961 as an immunosuppressant for kidney
transplantation. Since then it has become an effective
corticosteroid-sparing agent in a variety of autoim-
mune inflammatory diseases to include rheumatoid
arthritis, systemic lupus erythematosus, vasculitis,
inflammatory bowel disease (IBD), bullous

AZA:  azathioprine

IBD:  inflammatory bowel disease
6-MP:  G6-mercaptopurine
MS: multiple sclerosis
SS: Sweet’s syndrome

TPMT: thiopurine methyltransferase
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pemphigoid, pemphigus, and others. Dose-
dependent toxic side effects (myelosuppression,
gastrointestinal side effects, hepatotoxicity) have
been well recognized. Less well-characterized is
AZA hypersensitivity syndrome and its cutaneous
manifestations.

We present two cases of the skin manifestations of
AZA hypersensitivity syn-
drome and review the litera-
ture to better characterize the
skin findings in this under-
recognized but important
entity.

MATERIAL AND
METHODS

From July 2007 through
March 2009, the Department
of Dermatology at Wilford Hall
Medical Center
AFB, Texas) was consulted
on two cases of a “rash”
thought to be caused by AZA.
The clinical records and pho-
tographs of these cases were
reviewed. A thorough review
of the English-language litera-
ture was performed compar-
ing the results of previous case
reports with our two patients.
The PubMed database was
searched using the following
terms: azathioprine, hypersen-
sitivity, allergic reaction, rash, Sweet’s syndrome, and
toxicity. Several additional sources were also obtained
from the reference section of other articles. Specific
features of each case were examined and compared to
analyze for any common features with respect to
underlying disease, presentation, treatment, and reso-
lution of AZA hypersensitivity. Particular attention was
focused on cutaneous findings at presentation.

eruption.

AZA.

syndrome.

RESULTS
Case 1

A 39-year-old Caucasian woman with Crohn’s dis-
ease presented with vomiting, diarrhea, fever, and
arthralgias 4 weeks after starting AZA therapy. Before
she started AZA, her thiopurine methyltransferase
(TPMT) levels were in the normal range. Her AZA
dose at presentation was 100 mg daily. She was also
taking prednisone, 30 mg daily. Her AZA was discon-
tinued, and she was admitted to the hospital for work-
up and treatment of sepsis and exacerbation of
Crohn’s disease. Her white blood cell count on admis-
sion was elevated at 14,000 (4.3-10.0 X10%) with 84%

CAPSULE SUMMARY

+ Azathioprine (AZA) hypersensitivity
syndrome is a dose-independent allergic
reaction that occurs during the first 4
weeks of therapy.

Systemic symptoms most commonly
include fever, malaise, arthralgias,
myalgias, nausea, vomiting, diarrhea, and
a cutaneous eruption.

(Lackland « The most commonly reported cutaneous
manifestations are Sweet's syndrome,
erythema nodosum, acute generalized
exanthematous pustulosis,
leukocytoclastic vasculitis or non-specific

« Symptoms and cutaneous findings
improve within 5 days of discontinuing

Rechallenge is contraindicated because
of the potential for life-threatening shock
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neutrophils (36%-66%). Three days later a mildly
pruritic, generalized papulopustular eruption devel-
oped, which was most prominent on her lower legs
and flexor forearms (at sites of shaving and venipunc-
ture). Individual lesions were 5- to 10-mm firm, indu-
rated, erythematous papules and nodules with a
central pustule or vesicle (Fig 1). Lesions demonstrated
pathergy and spared only the
palms and soles. The patient
had several painless oral
mucosal and conjunctival
erosions but no genital in-
volvement. A shave biopsy
specimen taken from her up-
per back showed a dermal
and perivascular diffuse infil-
trate of neutrophils, lympho-
cytes, and histiocytes with
focal leukocytoclasis. Her sys-
temic symptoms and eruption
resolved 5 days after the AZA
had been discontinued. Her
work-up for sepsis yielded
negative findings and other
laboratory  findings were
unremarkable. There was no
evidence of eosinophilia or
liver dysfunction.

Several weeks later the
patient underwent rechal-
lenge with a 25-mg dose of
AZA. Within 24 hours, she
developed arthralgias, mal-
aise, and cutaneous lesions. The skin lesions again
erupted on the forearms and distal legs with an
appearance similar to that of the initial lesions. The
AZA was discontinued, and the patient was diag-
nosed with AZA hypersensitivity syndrome.

Case 2

A 33-year-old obese Caucasian man with sys-
temic lupus erythematosus complicated by a recur-
rence of proliferative glomerulonephritis was
admitted to the hospital for fever, arthralgias, diar-
rhea, and dark urine 2 weeks after starting AZA. His
TPMT level was in the normal range. On admission,
he was taking AZA, 300 mg daily, and prednisone,
35 mg daily. The AZA was discontinued and a work-
up for sepsis was initiated. His serum creatinine was
elevated from a baseline of 1.4 to 2.7 mg/dL (normal
range 0.7-1.5 mg/dL). He also had elevated alanine
aminotransferase and aspartate aminotransferase at
89 U/L (normal range, 3-55 U/L) and 113 U/L (4-50
U/L), respectively. Although he had neutrophilia
(83%), his WBC and eosinophils were within normal
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Fig 1. Patient 1. Firm, indurated, erythematous papules
and nodules, 5 to 10 mm, with central pustules and vesicles.

Fig 2. Patient 2. Erythematous pustules on right side of
face.

range. On his second day of hospitalization, he
developed an indurated papulopustular eruption on
his face, neck, elbows, and hands (Figs 2 and 3).
A biopsy specimen showed marked papillary der-
mal edema with a dense infiltrate of neutrophils but
no evidence of vasculitis (Fig 4). Four days after
admission, the patient’s systemic symptoms im-
proved and his rash resolved. His work-up for
sepsis was negative. Other laboratory findings,
including complement levels and dsDNA, were
unchanged compared with baseline. On hospital
discharge, his serum creatinine remained elevated at
2.1 mg/dL. He was not re-challenged with AZA as
the initial presentation was consistent with AZA
hypersensitivity syndrome.

Review of the literature

Including the present case series of two, 67 cases
of AZA hypersensitivity from 1986 through 2009
were reviewed (Table 1).'2° Of these cases, 49%
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Fig 3. Patient 2. Indurated papules on palm of left hand.

Fig 4. Photomicrograph shows papillary dermal edema
with dense infiltrate of neutrophils without evidence of
vasculitis. (Hematoxylin-eosin stain; original magnifica-
tion: X20.)

(33/67) had cutaneous manifestations. Of those
presenting with cutaneous findings, 76% (25/33)
had biopsy or clinical features consistent with a
neutrophilic dermatosis, whereas the other 24%
(8/33) were reported as a non-specific cutaneous
eruption. Most of the cases reported as neutrophilic
dermatoses were from recent case reports in which a
biopsy had been performed.1’6‘9’14 Several earlier
case reports had more detailed descriptions of skin
findings suggestive of neutrophilic dermatoses, but
were not biopsy confirmed.'>"” If the clinical cases
suggestive of neutrophilic dermatoses were included
with confirmed cases, then 88% (29/33) of patients
presenting with cutaneous findings would have a
neutrophilic dermatosis. Several patients in these
case reports have skin findings very similar in
description to the papulopustular lesions seen in
our pzttients.l(”17

Of the patients with a biopsy-proven neutrophilic
dermatosis, 64% (16/25) had IBD (Crohn’s disease,
ulcerative colitis). Many of these cases met the
diagnostic criteria for drug-induced Sweet’s syn-
drome, as described by Walker and Cohen.?”

Other features of AZA hypersensitivity with re-
spect to onset, systemic symptoms, TPMT activity,



Table 1. Reported cases of azathioprine hypersensitivity reactions

Time of onset Recurrence of side Sex (# of
No. of Reference after starting effects with Concurrent use of Elevated patients)
Cutaneous findings patients Nos. AZA (days) Underlying disease rechallenge TPMT level steroids WBC average age
Sweet's syndrome 12 1-8 5-28 Crohn’s disease 7/12 5/12 — N 10/12 10/12 M(9)/F(3)
ucC 7/12 — NR 46
SLE
Myasthenia gravis
Erythema nodosum 3 9 8-14 Crohn'’s disease 2/3 3/3—N 3/3 3/3 M(1)/F(2)
47
Small-vessel vasculitis 7 1-13 8-46 RA 4/7 1/7 — N 1/7 3/7 M(2)/F(5)
Crohn'’s disease 6/7 — NR 56
Wegener's
Renal transplant
Acute generalized 3 9, 14 16-18 Crohn’s disease 1/3 2/3 —N 3/3 3/3 M(2)/F(1)
exanthematous Urticaria 1/3 — NR 37
pustulosis Pemphigus foliaceus
Nonspecific 8 10, 15-21 5-20 MCTD 5/8 1/8 — N 4/8 3/8 M(4)/F(4)
Demyelinating disease 7/8 — NR 47
Psoriatic arthritis
RA
Vasculitis
Wegener's
MS
None 34 21-36 3-25 MS 15/34 1/34 — N 5/34 7/34 M(16)/F(5)
Organ transplant 33/34 — NR NR (18)
Crohn'’s disease 47
Vasculitis*
Urticaria
Othert
Total 67 3-46 IBD (18) 34/67 13/67 — N 26/67 29/67 M(34)/F(20)
Neurologic (15) 54/67 — NR NR (13)
Connective tissue (14) 47

Transplant (6)
Vasculitis (5)
Other (9)

AZA, Azathioprine; BP, bullous pemphigoid; F, female; IBD, inflammatory bowel disease; LCV, leukocytoclastic vasculitis; M, male; MCTD, mixed connective tissue disease; MS, multiple sclerosis;
N, normal; NR, not reported; PAN, polyarteritis nodosa; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; TMPT, thiopurine methyltransferase; UC, ulcerative colitis; WBC, white blood cell

count.

*Vasculitis includes Wegener granulomatosis, LCV, and PAN.
tOther includes myasthenia gravis, systemic lupus erythematosus, cryoglobulinemia, rheumatoid arthritis, bullous pemphigoid, kidney disease, and arthritis.
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laboratory findings, and concurrent steroid use were
similar to those described in other case reports and
reviews.'“1>?% The age and sex of patients did not
affect the presentation or risk for AZA hypersensitiv-
ity. The majority of patients developed AZA hyper-
sensitivity within the first 4 weeks of therapy.
Patients with certain diagnoses (IBD and neurologic
disorders) comprised 49% (33/67) of patients. There
were only 3 patients (4%) in our series who had
dermatologic diagnoses (psoriasis, bullous pemphi-
goid, and pemphigus). Concurrent use of corticoste-
roids at presentation was common, occurring in 39%
of patients (26/67).

DISCUSSION

AZA is an effective and well-tolerated immuno-
suppressive agent. While approved by the Food and
Drug Administration in the United States for severe
rheumatoid arthritis and prevention of rejection in
renal transplantation, it has numerous off-label uses.
AZA continues to be a useful steroid-sparing medi-
cation in the treatment of many systemic autoim-
mune conditions such as IBD, systemic lupus
erythematosus, myasthenia gravis, and others.”®
The most common dermatologic conditions treated
with AZA are pemphigoid and pemphigus and, less
commonly, atopic dermatitis, psoriasis, and chronic
actinic dermatitis.*®

AZA is a purine analog that inhibits both RNA and
DNA synthesis. It was originally synthesized from 6-
MP by the addition of an imidazole ring. This
imidazole ring improved efficacy and reduced the
rapid catabolism of 6-MP. The initial metabolism of
AZA results in two products: 6-MP and the imidazole
derivative (methylnitroimidazole moiety).?® The me-
tabolism of 6-MP by hypoxanthine phosphoribosyl
transferase results in 6-thioguanine nucleotides,
which are responsible for drug action and dose-
dependent side effects.®® Further metabolism of
6-MP by TPMT and xanthine oxidase yields inactive
metabolites.

The overall incidence of side effects from use of
AZA necessitating drug withdrawal ranges from 10%
to 15%.> Cases of a true hypersensitivity syndrome to
AZA have been reported in approximately 2% of
patients taking the drug.®* Dose-dependent side ef-
fects of AZA, such as myelosuppression, infection,
nausea, vomiting, and hepatotoxicity, are well char-
acterized and can occur at any time during drug-
therapy. The incidence of dose-dependent side effects
ranges from 4% to 27%."" These side effects are not
allergic in nature, but are the result of direct toxicity
from 6-thioguanine nucleotides and can be related to
low TPMT activity or inhibition of xanthine oxidase.””
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AZA hypersensitivity reactions may be more com-
mon than is generally accepted. In 2001, Craner and
Zajicek® reported AZA hypersensitivity in 14 of 21
patients with multiple sclerosis (MS). Bajaj et al*
reported early adverse events in 42 of 143 patients
with Crohn’s disease. While AZA hypersensitivity
was not specifically mentioned in this series, 8 of 42
of patients (19%) had symptoms suggestive of AZA
hypersensitivity. Patients with IBD or neurological
disease comprised 49% of patients in our literature
review (see Table D. This evidence suggests that
patients with IBD or MS may be at higher risk for AZA
hypersensitivity.?>** The reasons for this are unclear
but possibly involve a genetic polymorphism that
predisposes persons to AZA hypersensitivity.*! This
may also be due to the fact that more IBD and MS
patients are treated with AZA, under-recognition of
the disease, or reporting bias by certain specialties.

Hypersensitivity reactions to AZA are dose inde-
pendent and tend to occur during the first 4 weeks
of therapy. Unlike dose-dependent side effects,
these reactions occur regardless of TPMT levels.
Abnormal metabolism of AZA does not appear to
predict erythema nodosum,’ Sweet’s syndrome,(’ or
other manifestations of disease. All cases reviewed
showed either a normal TPMT level, as in our cases,
or did not report the TPMT level (see Table I). While
the 6-MP moiety of AZA and its metabolites are
thought to be responsible for most side effects, the
imidazole component could be responsible for
hypersensitivity reactions. This process may involve
the generation of a hapten when the imidazole
binds certain proteins.42 Supporting this theory are
several case reports of patients with AZA hypersen-
sitivity who were able to tolerate subsequent ad-
ministration of 6-MP.2** However, there are also
case reports of similar reactions to 6-MP following
both initial administration and rechallenge with
6-MP after AZA hypersensitivity.”?” Therefore, the
exact mechanism is still unclear. Genetic polymor-
phisms in the inositol triphosphate pyrophospha-
tase gene may also be associated with AZA
hypersensitivity./*/l

Hypersensitivity reactions are thought to repre-
sent a type Il or IV hypersensitivity response,
whereas a true drug allergy reaction is a type 1,
IgE-mediated response. Although uncommon, AZA
has been associated with a shock syndrome man-
ifested by profound hypotension, '*1>17:18:22:28.45 g
this reason, once hypersensitivity to the drug has
been identified, re-challenge is contraindicated. Our
first patient was re-challenged before the diagnosis
was appreciated.

The systemic symptoms of AZA hypersensitivity
most commonly include fever, malaise, arthralgias,
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Table II. Systemic manifestations of AZA
hypersensitivity

J AM ACAD DERMATOL

Table III. Cutaneous findings in AZA
hypersensitivity

Onset 1-4 weeks after initiation of therapy

Fever, chills

Nausea, vomiting, diarrhea

Arthralgias, myalgias

Cutaneous eruption (neutrophilic dermatosis)
Leukocytosis

Other organ involvement (liver/renal dysfunction)
Shock (rare)

myalgias, nausea, vomiting, diarrhea, and rash
(Table ID). Occasionally, liver or kidney dysfunction,
hypotension, and shock may be present. The skin
findings have not been well categorized until this
literature review.

Skin manifestations have historically been de-
scribed as macular-papular, vesicular, or pustu-
lar. 2571719 In addition, there are reports of
purpura, urticaria, and erythema nodosum.'!'***
More recently, there are several reports of Sweet’s
syndrome (SS) associated with AZA hypersensitiv-
ity."”” Our first patient similarly displayed Sweet’s
syndrome—like lesions, while our second patient
met the diagnostic criteria for drug-induced SS. In the
past, cases lacked cutaneous findings or included
descriptions of nonspecific cutaneous eruptions
without a biopsy. More recently, as in our cases,
there seems to be a predominance of cutaneous
eruptions with features of neutrophilic dermatoses
(Tables I and IID. Furthermore, a hypersensitivity
reaction with cutaneous findings may be more likely
in patients with underlying IBD, as 48% of patients
with skin manifestations carried the diagnosis of
IBD. Despite the wide use of AZA in dermatology,
there are very few case reports of hypersensitivity in
patients treated for dermatologic conditions (eg,
immunobullous disease, atopic dermatitis, psoriasis,
photodermatoses).*®

Of particular interest are patients who present
with apparent drug-induced SS and the dilemma of
whether to diagnose drug-induced SS or AZA hy-
persensitivity presenting as SS in these patients. SS
associated with autoimmune conditions has been
reported.% SS associated with IBD does not occur
commonly and classically occurs during a disease
flare.>>'> On the basis of our experience and
patients described in the literature, we believe that
SS in the presence of AZA initiation is best classified
as AZA hypersensitivity rather than drug-induced SS.
In several case reports, AZA hypersensitivity was
completely dismissed as an etiologic factor, and SS
was attributed to other causes.””®

Erythema nodosum
Sweet’s syndrome
Small-vessel vasculitis (LCV)
Acute generalized exanthematous pustulosis
Nonspecific rash
Urticaria
Pustules
Purpura
Macular-papular

LCV, Leukocytoclastic vasculitis.

More than 50% of the time, hypersensitivity reac-
tions to AZA occur with systemic symptoms identical
to those of SS (fever, leukocytosis, malaise, arthral-
gias), but no cutaneous manifestations or cutaneous
findings other than SS are described. There are cases
of cutaneous eruptions that may resemble SS, as in our
case, but are not characteristic or do not meet the
diagnostic criteria outlined by Walker and Cohen.®’
For example, our first patient had lesions that looked
like SS and demonstrated pathergy, yet they were
non-tender and lacked histologic features classic for
the diagnosis. While there was a neutrophilic infiltrate,
there were also abundant lymphocytes, histiocytes,
and eosinophils as well as minimal dermal edema.

Additionally, AZA hypersensitivity appears to oc-
cur independent of corticosteroid use. Similar to our
findings (see Table D), Fields et al'® found that 39% of
patients (19/49) who were diagnosed with AZA
hypersensitivity were taking corticosteroids at pre-
sentation. This is atypical for SS since corticosteroids
are the treatment of choice.

Other atypical features include the location of
lesions and preponderance of gastrointestinal symp-
toms. While lesions of SS occur most commonly on
the head, neck, and trunk, the lesions tend to favor
the lower extremities in patients with AZA hyper-
sensitivity. In our study, 58% (7/12) of patients
presented with gastrointestinal symptoms (nausea,
vomiting, diarrhea), which is uncommon for SS.
The more accurate characterization of this disease
process may improve future recognition and
understanding of the mechanisms behind AZA
hypersensitivity.

The pathophysiology of drug-induced SS has not
been completely elucidated. It may involve an
underlying hypersensitivity reaction.”® The same
may be true of non—drug-induced SS representing
a hypersensitivity to an infection or malignancy. This
may, in part, explain the increased frequency of AZA
hypersensitivity presenting as SS. Another etiologic
factor in drug-induced SS is a quick spike in
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leukocyte number and activity as is seen with gran-
ulocyte colony-stimulating factor. The relative neu-
trophilia caused by corticosteroids may contribute to
the development of SS caused by AZA hypersensi-
tivity in a similar fashion.

On initial presentation, most cases of AZA
hypersensitivity are confused with infection or ex-
acerbation of an underlying condition, as was the
case in our patients. The concern for infection is
a priority, especially with fever and leukocytosis in a
patient receiving immunosuppressive therapy.
However, work-up for infection generally yields
negative findings and screening serologies for dis-
ease activity, such as complement levels or double-
stranded DNA (dsDNA) antibodies, in SLE tend to be
normal.'%**?° Additionally, in our patient dsDNA,
C3, and C4 remained negative. Under these circum-
stances, the diagnosis of AZA hypersensitivity syn-
drome is implicated rather than a flare of the
underlying disease.

AZA hypersensitivity is often recognized upon
resuming or re-challenge with AZA where symptoms
recur within hours of the first dose. The presence of
new skin findings in the absence of infection or
disease flare should alert the clinician to the possi-
bility of AZA hypersensitivity. Most cases of AZA
hypersensitivity resolve within 2 to 3 days after
withdrawal of the medication and may not necessi-
tate an increase in corticosteroid dose.

Limitations of this study are indicated by a small
case series and a retrospective review of the litera-
ture. Despite a thorough review of the literature, it is
possible that not all cases of AZA hypersensitivity are
included in this review. In previous case reports,
some data were not reported, such as concurrent use
of steroids, TPMT level, or even age and sex of
patients. In addition, earlier case reports included
only descriptions of cutaneous findings that were
often nonspecific or not supported by skin biopsy
findings. Underreporting or lack of recognition of
this entity may also bias results.

In conclusion, we report two cases of AZA
hypersensitivity with cutaneous manifestations of
neutrophilic dermatoses. Our review of the literature
indicated that the most common cutaneous manifes-
tation of AZA hypersensitivity is a neutrophilic der-
matosis. Biopsy findings were consistent with SS,
erythema nodosum, small-vessel vasculitis, and
acute generalized exanthematous pustulosis. AZA
hypersensitivity syndrome tends to occur within
4 weeks after initiation of therapy and is unrelated
to the gender or age of the patient or TMPT levels,
but may be related to the underlying disease.
Recognizing AZA hypersensitivity syndrome will
lead to early discontinuation of the drug, simplify
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the medical evaluation, and avoid unnecessary
morbidity for patients.

REFERENCES

1. Yiasemides E, Thom G. Azathioprine hypersensitivity present-
ing as a neutrophilic dermatosis in a man with ulcerative
colitis. Australas J Dermatol 2009;50:48-51.

2. Stapleton M, Panaccione R. Azathioprine induced Sweet's
syndrome in a patient with Crohn’s disease: a case report. Can
J Gastroenterol 2003;17(Suppl A): abstract 255.

3. Treton X, Joly F, Alves A, Panis Y, Bouhnik Y. Azathioprine
-induced Sweet’s syndrome in Crohn'’s disease. Inflamm Bowel
Dis 2008;14:1757-8.

4. Décisier M, Duhalde V, Faure P, Ammoury A, Gony M, Moreau
J, et al. Rapid-onset febrile dermatosis. Gut 2009;58:67, 125.

5. Paoluzi OA, Crispino P, Amantea A, Pica R, lacopini F,
Consolazio A, et al. Diffuse febrile dermatosis in a patient
with active ulcerative colitis under treatment with steroids and
azathioprine: a case of Sweet’s syndrome. Case report and
review of literature. Dig Liver Dis 2004;36:361-6.

6. El-Azhary RA, Brunner KL, Gibson LE. Sweet syndrome as a
manifestation of azathioprine hypersensitivity. Mayo Clin Proc
2008;83:1026-30.

7. Burrows NP. Sweet’s syndrome in association with Crohn’s
disease. Clin Exp Dermatol 1995;20:279-80.

8. Sarkany RP, Burrows NP, Grant JW, Pye RJ, Norris PG. The
pustular eruption of ulcerative colitis: a variant of Sweet's
syndrome? Br J Dermatol 1998;138:365-6.

9. De Fonclare AL, Khosrotehrani K, Aractingi S, Duriez P, Cosnes J,
Beaugerie L. Erythema nodosum-like eruption as a manifesta-
tion of azathioprine hypersensitivity in patients with inflamma-
tory bowel disease. Arch Dermatol 2007;143:744-8.

10. Sinico RA, Sabadini E, Borlandelli S, Cosci P, Di Toma L,
Imbasciati E. Azathioprine hypersensitivity: Report of two
cases and review of the literature. J Nephrol 2003;16:272-6.

11. Bergman SM, Krane NK, Leonard G, Soto-Aguilar MC, Wallin JD.
Azathioprine and hypersensitivity vasculitis. Ann Intern Med
1988;109:83-4.

12. Blanco R, Martinez-Taboada VM, Gonzélez-Gay MA, Armona J,
Fernandez-Sueiro JL, Gonzéalez-Vela MC, et al. Acute febrile
toxic reaction in patients with refractory rheumatoid arthritis
who are receiving combined therapy with methotrexate and
azathioprine. Arthritis Rheum 1996;39:1016-20.

13. Appleman M, Wintzen M. Pruritus and leukocytoclastic vascu-
litis due to azathioprine. Dermatology 2005;210:366.

14. Elston GE, Johnston GA, Mortimer NJ, Harman KE. Acute
generalized exanthematous pustulosis associated with azathi-
oprine hypersensitivity. Clin Exp Dermatol 2007;32:52-3.

15. Fields CL, Robinson JW, Roy TM, Ossorio MA, Byrd RP Jr.
Hypersensitivity reaction to azathioprine. South Med J 1998;
91:471-4.

16. Garey KW, Streetman DS, Rainish MC. Azathioprine hypersen-
sitivity reaction in a patient with ulcerative colitis. Ann
Pharmacother 1998;32:425-8.

17. Rosenthal E. Azathioprine shock. Postgrad Med J 1986;62:
677-8.

18. Sofat N, Houghton J, McHale J, Higgens CS. Azathioprine
hypersensitivity. Ann Rheum Dis 2001;60:719-20.

19. Jeurissen ME, Boerbooms AM, van de Putte LB, Kruijsen MW.
Azathioprine induced fever, chills, rash, and hepatotoxicity in
rheumatoid arthritis. Ann Rheum Dis 1990;49:25-7.

20. Hinrichs R, Schneider LA, Ozdemir C, Staib G, Scharffetter-
Kochanek K. Azathioprine hypersensitivity in a patient with
peripheral demyelinating polyneuropathy. Br J Dermatol 2003;
148:1076-7.



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

Bidinger et al

Parnham AP, Dittmer |, Mathieson PW, Mclver A, Dudley C.
Acute allergic reactions associated with azathioprine. Lancet
1996;348:542-3.

Knowles SR, Gupta AK, Shear NH, Sauder D. Azathioprine
hypersensitivity-like reactions—a case report and a review of
the literature. Clin Exp Dermatol 1995;20:353-6.

Corbett M, Schlup M. Azathioprine hypersensitivity mimicking
underlying inflammatory bowel disease. Intern Med J 2001;31:
366-7.

Mayo JM, Colmenarejo MB, Vaquerizo PJ, Gutierrez MV.
Hypersensitivity reaction to azathioprine in a patient with
ulcerative colitis. Infrequent manifestations. Inflamm Bowel
Dis 2004;10:700.

Craner MJ, Zajicek JP. Immunosuppressive treatments in
MS—side effects from azathioprine. J Neurol 2001;248:625-6.
Stetter M, Schmidl M, Krapf R. Azathioprine hypersensitivity
mimicking Goodpasture’s syndrome. Am J Kidney Dis 1994;23:
874-7.

Watts GF, Corston R. Hypersensitivity to azathioprine in
myasthenia gravis. Postgrad Med J 1984;60:362-3.
Demirtas-Ertan G, Rowshani AT, ten Berge ). Azathioprine
-induced shock in a patient suffering from undifferentiated
erosive oligoarthritis. Neth J Med 2006;64:124-6.

Stratton JD, Farrington K. Relapse of vasculitis, sepsis, or
azathioprine allergy? Nephrol Dial Transplant 1998;13:2927-8.
Reinhold-Keller E, Schmin WH, Gross WL. Azathioprine toxicity
mimicking a relapse of Wegner's granulomatosis. Rheumatol-
ogy 2001;40:831-2.

Caramaschi P, Biasi D, Carletto A, Bambara LM. Azathioprine
hypersensitivity in a patient affected by systemic lupus
erythematosus. Lupus 1997;6:616-7.

Collison DW, Dahlberg PJ, Hogan JD. Azathioprine hypersen-
sitivity in bullous pemphigoid. J Am Acad Dermatol 1990;23:
125-7.

Saway PA, Heck LW, Bonner JR, Kirklin JK. Azathioprine
hypersensitivity. Case report and review of the literature. Am
J Med 1988;84:960-4.

Meys E, Devogelaer JP, Geubel A, Rahier J. Nagant de Deux-
chaisnes C. Fever, hepatitis and acute interstitial nephritis in a
patient with rheumatoid arthritis. Concurrent manifestations of
azathioprine hypersensitivity. J Rheumatol 1992;19:807-9.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

J AM ACAD DERMATOL

. Smak G, van Saase JLCM, Weimar W, Kramer P. Fever and rigor

as sole symptoms of azathioprine hypersensitivity. Neth J Med
1995;47:288-90.

Refabert L, Sinnassamy P, Leroy B, Fauroux B, de Blic J,
Bensman A. Azathioprine -induced pulmonary haemorrhage
in a child after renal transplantation. Pediatr Nephrol 1995;9:
470-3.

Walker DC, Cohen PR. Trimethoprim-Sulfamethoxazole-asso-
ciated acute febrile neutrophilic dermatosis: case report and
review of drug-induced Sweet’s syndrome. J Am Acad
Dermatol 1996;34:918-23.

Patel AA, Swerlick RA, McCall CO. Azathioprine in dermatol-
ogy: the past, the present, and the future. J Am Acad Dermatol
2006;55:369-89.

Krynetski EY, Evans WE. Pharmacogenetics as a molecular
basis for individualized drug therapy: the thiopurine S-meth-
yltransferase paradigm. Pharm Res 1999;16:342-9.

Bajaj JS, Saeian K, Varma RR, Franco J, Knox JF, Podoll J, et al.
Increased rates of early adverse reaction to azathioprine in
patients with Crohn’s disease compared to autoimmune
hepatitis: a tertiary referral center experience. Am J Gastro-
enterol 2005;100:1121-5.

Mann CL, Davies MB, Boggild MD, Alldersea J, Fryer AA, Jones
PW, et al. Glutathione S-transferase polymorphisms in MS:
their relationship to disability. Neurology 2000;54:552-7.
Davis M, Eddleston AL, Williams R. Hypersensitivity and
jaundice due to azathioprine. Postgrad Med J 1980;56:274-5.
Lemann M, Bouhnek Y, Kmieciak-Le Corguille M, et al.
Treatment of Crohn’s disease with 6-mercaptopurine in
patients intolerant to azathioprine. Gastroenterology 1997;
112:A1025.

Marinaki AM, Ansari A, Duley JA, Arenas M, Sumi S, Lewis CM,
et al. Adverse drug reactions to azathioprine therapy are
associated with polymorphism in the gene encoding inosine
triphosphate pyrophosphatase (ITPase). Pharmacogenetics
2004;14:181-7.

Zaltzman M, Kalleback J, Shapiro T, et al. Life threatening
hypotension associated with azathioprine therapy. S Afr Med J
1984;65:306.

Cohen PR, Kurzrock R. Sweet’s syndrome revisited: a review of
disease concepts. Int J Dermatol 2003;42:761-78.



	The cutaneous and systemic manifestations of azathioprine hypersensitivity syndrome
	Introduction
	Material and methods
	Results
	Case 1
	Case 2
	Review of the literature

	Discussion
	References


