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ABSTRACT
Anaphylactic reactions to 5-jluorouracil (5-FU) are uncom-

mon. We report a 40-year-old female with adenocarcinoma of the
ovary who had two reactions immediately after being infused with
5-FU. The second reaction occurred despite prophylaxis with
steroids and antihistamines. The patient was positive to 5-FU on
puncture skin testing even though there was no previous exposure
to the drug. We successfully desensitized her to 5-FU using a
continuous intravenous protocol with sequential increments in the
fusion rates and drug concentrations. This desensitization method
may be useful to manage systemic reactions to 5-FU and other
drugs. (Allergy and Asthma Proc 20: 189-] 91. 1999)

5-Fluorouracil (5-FU) is an established chemotherapeutic
agent used to treat many different types of malignan-

cies including carcinoma of the colon, rectum, breast, stom-
ach, pancreas, and ovary.l 5-FU is an anti-metabolite that
blocks the methylation reaction of deoxyuridylic acid and
thymidylalic acid so that it interferes with DNA and to a
lesser extent RNA formation, being especially toxic to rap-
idly growing malignant cells.2 It has a half life of approx-
imately 16 minutes after intravenous administration and has
a narrow safety margin.2 This agent also has a number of
side effects including nausea, vomiting, diarrhea, leukope-
nia, and thrombocytopenia and other less common side
effects including stomatitis, skin pigmentation, hepatic, re-
nal and central nervous system toxicity, as well as allergic
reactions? There are scattered reports of anaphylactic reac-
tions occurring after the intravenous administration of
5-FU, but overall the risk of allergic reactions and anaphy-
laxis is low. Here, we report a patient with no prior exposure
to 5-FU who had two immediate reactions to the drug,
positive allergy skin tests, and was successfully desensitized
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using a modified intravenous protocol. To our knowledge
there have been only three other cases reported, and in none
of these previous cases was the patient successfully re-
administered 5_FU.4-6

CASE REPORT

The patient, a 40-year-old 60 kilogram Caucasian female
previously in good health, complained of right lower

quadrant abdominal pain in November 1997. She underwent
an exploratory laporatomy and was found to have adeno-
carcinoma of the ovary with involvement of the appendix
and 2 of 13 abdominal lymph nodes positive for tumor.
After surgical resection of the ovary and appendix, she
received a chemotherapeutic regime that included 5-FU.
Five minutes after the first intravenous administration of
5-FU (6 mg/Kg), she immediately experienced chest tight-
ness, shortness of breath, lip swelling, flushing, and diffuse
pruritus. The infusion was stopped and she improved with
treatment that included diphenhydramine 50 mg intramus-
cularly and epinephrine (1: 1000) (0.3 cc) subcutaneously.
There was no prior exposure to 5-FU, and the only notable
allergy history was of a seasonal rhinitis and no adverse
reactions to other drugs. Since she required 5-FU for the
chemotherapy, she was pretreated with 150 mg of pred-
nisolone orally in three divided doses over 13 hours and
diphenhydramine 25 mg intramuscularly 1 hour before the
infusion. Despite the pretreatment regimen, she had a sec-
ond systemic reaction immediately after receiving an intra-
venous test does of 5-FU (I mg) consisting of pruritus, chest
tightness, and flushing, which again resolved with diphen-
hydramine and epinephrine treatment after the infusion was
stopped.

She was then skin tested for the presence of an IgE
antibody to 5-FU (Roche, Nutley, NJ) by puncture skin
testing using serial dilutions of the drug (0.001-1 mg/mL).
Both the wheal and flare responses were measured in mil-
limeters as the average of the largest diameter and the
perpendicular to the midpoint of the diameter. A reaction
was considered positive if the wheal was 3 to 5 mm greater
than the negative diluent control and/or a flare of 10 mm or
greater. The patient had a positive reaction (Dso) to 5-FU at
a concentration of 0.0\ mg/mL (wheal 11 mm) with hista-
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TABLE I

5-Fluorouracil Desensitization Protocol

5-Fluorouracil (5-FU) was First Diluted to a
Concentration of 0.00010 mglmL and Then Infused at

a Rate of 1.0 mLlminute for 20 Minutes.

The infusion rate was then increased to 3 mUminute at the
same 5-FU concentration for another 20 minutes. This cycle
was repeated six times using lO-fold higher concentrations
of 5-FU until a cumulative dose of -900 mg of 5-FU was
administered.

DISCUSSION

There are limited reports of systemic anaphylactic reac-
tions to 5-FU. In one case report, a patient with

carcinoid syndrome had prolonged hypotension after intra-
venous 5-FU infusion, which could have been a manifesta-
tion of the carcinoid.4 In the second case report, a patient
with adenocarcinoma of the colon who had received 9 doses
of 5-FU (900 mg) had an anaphylactic reaction.s The third
patient had an immediate reaction to 5-FU after the first
administration that responded to prednisolone therapy.6 In-
tradermal skin testing was positive in this patient, although
there were no positive or negative controls and no testing of
non-5-FU allergic controls to assess specificity of the 5-FU
skin test. Our patient also had an immediate reaction and a
positive skin test to 5-FU despite the fact that she had not
been previously exposed to the drug. Skin testing for 5-FU
is clearly not standardized, and we did not perform in vitro
studies to detect specific anti-5-FU IgE antibodies. How-
ever, the normal controls did not react to the 5-FU skin test
reagents, making it less likely that the positive skin testing
was nonspecific. In further support of the validity of the skin
testing, the postdesensitization skin testing was negative.

Another possibility to explain the reaction in our patient
is that either histamine or some other mediator could have
been released by a non-IgE mediated mechanism from
either the tumor cells or mast cells after the 5-FU infusion.
This may be less likely because the patient had adenocar-
cinoma of the ovary, which is not generally associated with
the production of vasoactive substances. Furthermore, 5-FU
has not been reported to release histamine after acute intra-
venous administration, unlike other chemotherapeutic
agents.? She was also pretreated before the second infusion
of 5-FU with the radiocontrast treatment protocol, but she
still had a systemic reaction.s

We desensitized her to 5-FU using a modified intrave-
nous protocol, which has been used for vancomycin de-
sensitization by Wong et al9 and Lerner and Dwyer. 10 One
adverse reaction to vancomycin, the red man syndrome, is
caused by histamine release induced by non-IgE mediated
mechanisms and is related to infusion rate. II Although the
5-FU skin testing was highly suggestive of an IgE mediated
reaction, we still could not exclude the possibility of medi-
ator release related to the infusion rate of the drug. In
contrast to a conventional desensitization protocol which
requires boluses of drug delivered over 3 to 5 minutes
followed by an interval of 15 minutes during which there is
no drug administered, the continuous infusion protocol de-
livers small quantities of 5-FU during the entire desensiti-
zation. Furthermore, the infusion can be stopped immedi-
ately. Because of these advantages, we could more safely
and rapidly desensitize our patient to 5-FU than if we used
a conventional protocol. This approach may also be useful
to desensitize to other drugs where there are no standardized
skin tests.

Cumulative
Dose (mg)

a
0.0020
0.0080
0.0280
0.0880
0.2880
0.880
2.880
8.80

28.80
88.80

288.80
888.0

Infusion
Rate

(mL/min)

1.0
3.0
1.0
3.0
1.0
3.0
1.0
3.0
1.0
3.0
1.0
3.0

5-FU
Concentration

(mglmL)

0.00010
0.00010
0.0010
0.0010
0.010
0.010
0.10
0.10
1.0
1.0

10.0
10.0

Time
(Min)

a
20
40
60
80

100
120
140
160
180
200
220

mine (1 mg/mL) (Center Laboratories, Port Washington,
NY) and diluent controls. To determine that the 5-FU was
not a skin irritant, puncture skin testing was also performed
on three normal controls with the same concentrations of the
drug used to test the patient and was negative. Since the
patient required 5-FU in the treatment of her malignancy
and had positive skin tests to the drug, she was desensitized
using a modified continuous intravenous protocol. 5-FU
was serially diluted to a concentration of 0.00010 mg/mL
and infused slowly at a rate of 1 mL/minute for 20 minutes
using a Fiogard volume infusion pump (Baxter, McGraw,
IL). The infusion rate was then increased to 3 mL/minute for
20 minutes. Using a lO-fold higher concentration of the
drug (0.0010 mg/mL), we followed the same infusion pro-
tocol starting at a rate of 1 mLlminute for 20 minutes and
then increased it to 3 mLlminute. This cycle was repeated 6
times until we administered the total dosage (-900 mg)
required for the chemotherapy (Table I). The infusion lasted
220 minutes and we did not pretreat the patient with anti-
histamines or steroids. She tolerated the desensitization with
no adverse effects. After the desensitization there was no
reactivity to 5-FU on repeat puncture skin testing at any
concentration of the drug tested. She successfully com-
pleted the course of chemotherapy for 20 cycles over the
following year, repeating the desensitization protocol for
5-FU before each cycle. She remains tumor free at the
present time.
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In conclusion, patients who have had systemic reactions
to 5-FU may be successfully desensitized using a continu-
ous infusion protocol by sequential increments in the ad-
ministration of the drug.
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Body As A Whole
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Trauma

Digestive System DIsorders
Oyspepsla
Gastroentarltls, Infactlous
Pain, dental

Nervous Sys/em/Psychlatric
OIzzlness
Headache

Resplilltory System Disorders
Congestion, nasal
Cough
Influenza

Skln/Skln Appendag8s Disorder
Rash

Laboratory Adverse Experiences"
ALT Increased 2,1 2.0
AST Increased 1.6 1.2
Pyuria 1.0 0.9
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1935,1170; pyuria, 1924, 1159,
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PHARMACOLOGY, Clinical Studies, In the full Prescribing Information),
Eosinophilic Conditions
In rara cases, patlants on tharapy with SINGULAIR may present with systemic eosinophilia, sometimes
presenting with clinical features of vasculitis consistent with Churg-Strauss syndrome, a condition which Is
oftan treated with systamlc corticosteroid therapy, These events usually, but not always, have been associated
with the reduction of oral corticosteroid therapy, Physicians should be alert to eosinophilia, vasculltlc rash, worsening
pulmonary symptoms, cardiac complications, andlor neuropathy presenting In their patients, A causal associ-
ation between SINGULAIR and these under~lng conditions has not been established (see AOVERSE REACTIONS~
Information for PaNents

• Patlants should ba advised to taka SINGULAIR dal~ as prescribed, even when they are asymptomatic, as well
as during periods of worsening asthma, and to contact thalr physicians If their asthma Is not well controlled,
Pa1lents should be advised that oral tablets of SINGULAIR are no1 for the treatment of acute asthma ettacks.
They should have approprlate short-acting Inhaled ~agonlst medication available to treat asthma exacerbations.

• Patients should be advised that, while using SINGULAIR, medical attention should be sought If short-acting
Inhaled bronchodllators ere needed more offen than usual, or If more than the maximum number of Inhalations
of short-actlng bronchodilator treatment prescribed for 24-hour period are needed,
Patients recalvlng SINGULAIR should be Instructed not to decrease the dose or stop taking any other
anti-asthma medications unless Instructed by a physician,
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clinical dose 01 montelukast did not have clinlcal~ Important effects on the pharmacokinetics of tha following
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No avldence of tumorigenicity was seen In a 2-year carcinogenicity study In Spragua-Dawlay rats, at oral (gavage)
doses up to 200 mg/kg/day (approximately 160 limes tha maximum recommended dai~ oral dose In adults and 190
times the maximum recommended daily oral dose In children, on a mg/m' basis) or In a 92-waek carclnoganlcl1y
study In mica at oral doses up to 100 mg/kg/day (approxlmate~ 40 times the maxmum recommended dal~ oral
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mutaganesls assay, the V-79 mammalian cell mutagenesis assay, the alkaline alutlon assay In rat hepatocytes,
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Pregnancy Category B:
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Merck & Co" Inc. maintains e registry to monitor the pregnancy outcomas of women axposed to SINGULAIR
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Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


