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Cutaneous adverse drug reactions (CADR)
during chemotherapy are not rare, but dif-
ficult to manage. Case 1, a 49-year-old man
was treated with 5-fluorouracil, irinotecan,
and oxaliplatin for a pancreatic tumour. He
developed a generalized urticaria during his
seventh course of chemotherapy. 2 months
later, skin tests determined a granisetron
allergy with an ondansetron cross-reaction.
Substituting the anti-emetic allowed contin-
uation of the chemotherapy. Case 2, a
44-year-old woman, having recurring breast
cancer that was treated with doxorubicin,
and docetaxel developed a maculo-papular
rash (MPR) the day after the first chemo-
therapy treatment. 2 weeks later, skin tests
determined a corticosteroid class A allergy.
Using a class C corticosteroid, no other
reaction occurred. Case 3, a 44-year-old
woman, having breast cancer treated with
S-fluorouracil, cyclophosphamide, and epi-
rubicin developed an MPR after the second
chemotherapy treatment. 12 days later,
skin tests showed a granisetron allergy.
Using alizapride, chemotherapy was con-

tinued with no further reaction. CADR
necessitate a thorough investigation, mod-
ified according to the patient’s chemother-
apy treatment chronology and precautions
while testing the molecules. Tests are rarely
carried out, however, these tests allow for
continuation of effective chemotherapy
once the responsible agent has been deter-
mined. The 3 cases reported underline the
role of complementary treatment and the
necessity to test those molecules.
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Cutaneous adverse drug reactions
(CADR) with antineoplastic chemo-
therapy are not uncommon, but are
difficult to manage because of the fact
that associated treatments, not the
antineoplastic drug, may be responsi-
ble. The 3 reported cases emphasize
the necessity of a thorough investiga-
tion because associated treatments
may be responsible for CADR.

Case Report
Case 1

A 49-year-old man suffering from
a pancreatic tumour with liver meta-
stasis received 5-fluorouracil, irino-
tecan, and oxaliplatin. He also
received granisetron and methylpred-
nisolone as anti-emetic drugs. During
his 7th chemotherapy treatment, he
developed a generalized urticaria
20 min after the oxaliplatin injection.
The urticaria disappeared in less than
1 hr after a second methylpredniso-
lone injection. Skin tests [patch tests,
prick tests, and intradermal tests
(IDT) (0.04 ml on the arm)] were per-
formed 2 months later with antineo-
plastic drugs and setrons. The IDT
with granisetron in an undiluted
aliquot showed a positive result on
20 min reading (3 negative controls),
and the IDT for ondansetron was
positive on 20 min reading with
0.2 mg/ml (6 negative controls), con-
firming a granisetron allergy with an
ondansetron cross-reaction (Table 1).
Using another anti-emetic drug
(alizapride), the chemotherapy could
be continued and was well tolerated.

Case 2

A 44-year-old woman with breast
cancer was initially treated with
a combined therapy of surgery and
chemotherapy (cyclophosphamide,
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methotrexate, and 5-fluorouracil). A
few years later, she had a relapse of
the breast cancer and received a sec-
ond course of chemotherapy with
doxorubicin, docetaxel and predniso-
lone, granisetron, and metoclopramide.
The day after the first chemotherapy
treatment, she developed a maculo-
papular rash (MPR). It began with
a pruritic palmar erythema, spread-
ing to become a generalized rash.
Prednisolone was discontinued 36 hr
later, and the MPR disappeared within
15 days with an antihistamines. Patch
tests, prick tests, and IDT were per-
formed 2 weeks later with antineo-
plastic drugs, corticosteroids, and
setrons (Table 1). Patch tests with tix-
ocortol-21-pivalate, 0.1% pet. and the

powder for the injection of methyl-
prednisolone diluted at 30% in pet.,
in water, and in alcohol were positive
on D2 and D4 readings, determining
a corticosteroid class A allergy (1).
No previous history of topical corti-
costeroid sensitivity or any risk factor
such as atopic dermatitis or leg ulcers
was noticed. This drug was sub-
stituted with a class C corticosteroid
(betamethasone), and chemotherapy
was continued without cutaneous
side-effects.

Case 3

A 44-year-old woman, diagnosed
with breast cancer, was initially treated
with S-fluorouracil, cyclophospha-

Table 1. Skin tests performed in the 3 cases reported

mide, and epirubicin with methyl-
prednisolone (which was switched to
prednisolone a few days after) and
granisetron (which was switched to
domperidone and ondansetron a few
days after the chemotherapy course).
She developed an MPR the day after
the second chemotherapy course, ini-
tially localized on her legs, spread-
ing to a generalized rash. The rash
rapidly disappeared in 3—4 days with
an antihistamines. Patch tests, prick
tests, and IDT with antineoplastic
chemotherapy, corticosteroids and
setrons were carried out 12 days
later, and indicated a granisetron
allergy as the IDT was positive on
immediate reading with 0.2 mg/ml
drug dilution without cross-reaction

Prick tests
at 20

Patch test at
48 and 96 hr

IDT
at 30°

IDT
at 24 hr

Prick tests
at 24 hr

Case 1

Carboplatine® (oxaliplatine) 10% aq., pure —

Cisplatyl® (cisplatine) 10% aq., pure —
Eloxatine® g:loxatine) 10% aq., pure —

Solumédrol

(methylprednisolone) pure —

Kytril® (granisetron) 30% aq., alc, pure —
Zophren® (ondansetron) 30% aq., alc, pure —

Carboplatine® 0.1 and 1 mg/ml
Cisplatyl® 0.05 and 0.5 mg/ml
Eloxatine® 0.05 and 0.5 mg/ml
Zophren® 0.0002-2 mg/ml
Kytril® 0.0001-1 mg/ml

Case 2
Taxotére® (docetaxel) 0.1% aq.

Zophren® (ondansetron) 30% pet.

Doxorubicine® (doxorubicin) 0.1% aq. -

Primpéran® (alizapride) 30% aq., pet., alc —
Médrol® (methylprednisolone) 30% agq., pet., alc  +
+

Budesonide 0.1% pet.

Tixocortol-21-pivalate 0.1% pet.

Betametasone 0.12% pet.
Aclomethasone 1% pet.

17 Butyrate of hydrocortisone 0.1% pet. =

Doxorubicine® 0.1% aq.
Taxotére® 0.1% aq.
Case 3

Solumédrol® (methylprednisolone) pure -

Farmorubicine® (epirubicin) 10% aq., pure —
Endoxan® (cyclophosphamide) 10% aq., pure -
5 FU® (5-fluorouracil) 10% aq., pure -
Zophren® (ondansetron) 30% agq., pure —
Kytril® (granisetron) 30% aq., pure —

Budesonide 0.1% pet.

Tixocortol-21-pivalate 0.1% pet.

Betametasone 0.12% pet.
Aclomethasone 1% pet.

17Butyrate of hydrocortisone 0.1% pet. —

5 FU® 3.125 mg/ml

Endoxan® 1 mg/ml
Farmorubicine™ 1 mg/ml
Zophren® 0.2-2 mg/ml

Kytril® 0.1-1 mg/ml
Solumédrol® 0.625-62.5 mg/ml

- +at0.2 mg/ml —
— + at 1 mg/ml —

- +at0.2 mg/ml —
— + at 1 mg/ml —

alc, dilution in alcohol; aq., dilution in water; IDT, intradermal test; ND, not done; —, negative; pet., dilution in petrolatum;

+, positive.
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to ondansetron (Table 1). Using ali-
zapride, chemotherapy could be con-
tinued with no stronger reaction than
a corticosteroid flush.

Discussion

Skins eruptions during antineoplastic
chemotherapy can be due to an infec-
tion (viral or bacterial, often due to
immunosuppression), a paraneoplas-
tic syndrome, pharmacological drug
skin toxicity, or a drug allergy (all
types of hypersensitivity can be seen)
(2-4). CADR are not rare and should
always be investigated, especially
because of the difficulties in finding
a replacement molecule that has the
same efficacy as the suspected drug
(5). This requires thorough investiga-
tion, taking into account associated
treatments. Moreover, it is often nec-
essary to adapt the investigations to
the patient’s chemotherapy treatment
chronology, performing skin tests
between courses of chemotherapy.
Usually, skin tests are performed
6 weeks after the disappearance of
the CADR, in order to distance it
from the initial reaction, with no fur-
ther immune modifications that could
disturb skin reactivity or induce
a severe reactivation of the CADR.
As our reported cases show, and in
order to continue the chemotherapy
treatment, we performed skin tests
a short time after the disappearance
of the CADR, with no severe reac-
tion. While testing with antineoplas-
tic drugs, certain precautions are
mandatory: nurses must use gloves,
hats, and masks while preparing the
tests, as these drugs can cause cutane-
ous necrosis. There is no standardized
procedure on how to perform skin
testing with antineoplastic drugs. In
our department, we use patch tests
with drugs diluted at 1% or 10% in
water, prick tests with the same dilu-
tions, but no IDT. Some authors per-
form IDT with an undiluted aliquot
of platinum salts (6, 7). With skin
tests, delayed positive results mainly
occur in type IV hypersensitivity
and immediate positive results in type
I hypersensitivity. But less frequently,
as observed in our third case and as
previously reported (8, 9), immediate
reactions on IDT can occur in
patients who had developed a delayed
MPR.

As shown in the reported cases,
chemotherapy treatments are not
always responsible for CADR. It is
important to test all associated treat-
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Fig. 1. Setron chemical structures.

ments such as anti-emetic drugs, anal-
gesics, or anxiolytics. A few cases of
setron allergy, mainly due to type I
hypersensitivity, have been published
(10-13). Cross-reactions between tro-
pisetron and ondansetron have been
described as a class effect. But these 2
molecules share an indole heterocycle
(14, 15). As ondansetron and granise-
tron have a divergent heterocycle
(Fig. 1), it was supposed that there
could be no cross-reaction between
those 2 molecules (16). We emphasize
that cross-reactions can occur, as
observed in our first case report.
Therefore, skin tests should be per-
formed whether deemed necessary
or not, so that molecules in this ther-
apeutic class can be adequately
substituted.

Allergy to systemically administered
corticosteroids is rare when compared
with how frequently they are pre-
scribed, but does exist (17, 18). To our
knowledge, corticosteroid allergy dur-
ing chemotherapy treatment has not
previously been described. Skin tests
with corticosteroids are difficult to
interpret because of the inflammatory
power of these molecules. Therefore,
testing with high dilutions of these
drugs and performing delayed readings
on D7 are important. Both patch tests
and IDT can be useful in investigating
CADR because of corticosteroids (18).
Corticosteroid substitutions must be
performed in accordance to the chem-

NH
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Granisetron

ical and allergological classification of
these drugs (1).

Conclusion

The 3 cases reported underline the
fact that treatments associated with
chemotherapy can induce adverse
drug reactions and the necessity of
testing these molecules. Otherwise,
a chemotherapy treatment might be
unjustifiably discontinued while con-
tinuing the associated treatment,
leading to a new CADR flare-up.
Careful investigation with a sequen-
tial series of skin tests can be of great
help in determining the responsible
drug and finding a replacement mol-
ecule which permits the continuation
of effective chemotherapy, as docu-
mented in our cases.

References

1. Goossens A, Matura M, Degreef H.
Reactions to corticosteroids: some new
aspects regarding  cross-sensitivity.
Cutis 2000: 65: 43-45.

2. Remlinger K A. Cutaneous reactions
to chemotherapy drugs: the art of
consultation. Arch Dermatol 2003:
139: 77-81.

3. Alley E, Green R, Schuchter L. Cuta-
neous toxicities of cancer therapy.
Curr Opin Oncol 2002: 14: 212-216.

4. Weiss R, Bruno S. Hypersensitivity
reactions to cancer chemotherapeutic
agents. Ann Intern Med 1981: 96: 66-72.



368

CONTACT POINTS

S.

10.

12.

13.

14.

Zanotti K M, Markman M. Prevention
and management of antineoplastic-
induced hypersensitivity —reactions.
Drug Saf 2001: 24: 767-779.

. Zanotti K M, Rybicki L A, Kennedy

A W, Belinson J L, Webster K D,
Kulp B, Peterson G, Markman M.
Carboplatin skin testing: a skin-test-
ing protocol for predicting hypersen-
sitivity to carboplatin chemotherapy.
J Clin Oncol 2001: 19: 3126-3129.

. Garufi C, Cristaudo A, Vanni B, Bria

E, Aschelter A M, Santucci B, Terzoli
E. Skin testing and hypersensitivity
reactions to oxaliplatin. Ann Oncol
2003: 14: 497-498.

. Barbaud A, Reichert-Penetrat S, Tre-

chot P et al. The use of skin testing in
the investigation of cutaneous adverse
drug reactions. Br J Dermatol 1998:
139: 49-58.

. Romano A, Viola M, Mondino C,

Pettinato R, Di Fonso M, Papa G,
Venuti A, Montuschi P. Diagnosing
nonimmediate reactions to penicillins
by in vivo tests. Int Arch Allergy
Immunol 2002: 129: 169—174.

Chen M, Tanner A, Gallo-Torres H.
Anaphylactoid-anaphylactic reac-
tions associated with ondansetron.
Ann Intern Med 1993: 119: 862.

. Weiss K S. Anaphylactic reaction to

ondansetron. Arch Intern Med 2001:
161: 2263.

Ross A K, Ferrero-Conover D. Ana-
phylactoid reaction due to the admin-
istration of ondansetron in a pediatric
neurosurgical patient. Anesth Analg
1998: 87: 779-780.

Frigerio C, Buchwalder P A, Serpitini
F. Ondansetron: reasons to be restrict-
ive. Lancet 1996: 347: 1484-1485.
Kataja V, de Bruijn K M. Hyper-
sensitivity reactions associated with
S-hydroxytryptamine3-receptor antag-
onist: a class effect? Lancet 1996: 347:
584-585.

. Kanny G, Beaudouin E, Moneret-

Vautrin D A. IgE mediated allergy
to granisetron and safe use of ondan-
setron. J Allergy Clin Immunol 2001:
108: 1059-1060.

. Bousquet P J, Co-Minh H B, Demoly

P. Isolated urticaria to ondansetron
and successful treatment with granise-
tron. Allergy 2005: 60: 543-544.

. Whitmore S E. Delayed systemic

allergic reactions to corticosteroids.
Contact Dermatitis 1995: 32: 193—198.

. Padial A, Posadas S, Alvarez J,

Torres M J, Alvarez J A, Mayorga
C, Blanca M. Nonimmediate reac-
tions to systemic corticosteroids sug-
gest an immunological mechanism.
Allergy 2005: 60: 665-670.

Address:

Professor A Barbaud
Dermatology Department
Fournier Hospital

University Hospital of Nancy

36 Quai de la Bataille

54000 Nancy

France

Tel: +33 3 83 85 24 65

Fax: 433383852412

e-mail: a.barbaud@ chu-nancy.fr



