Desensitization to 5-Fluorouracil
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ABSTRACT

Anaphylactic reactions to 5-fluorouracil (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 20:189-191, 1999)

S-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.! 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.® It has a half life of approx-
imately 16 minutes after intravenous administration and has
a narrow safety margin.? 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.*~¢

CASE REPORT

he 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 (1 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 (Dsg) to 5-FU at
a concentration of 0.01 mg/mL (wheal 11 mm) with hista-
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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 Flogard volume infusion pump (Baxter, McGraw,
IL). The infusion rate was then increased to 3 mL/minute for
20 minutes. Using a 10-fold higher concentration of the
drug (0.0010 mg/mL), we foliowed the same infusion pro-
tocol starting at a rate of 1 mL/minute for 20 minutes and
then increased it to 3 mL/minute. 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.

TABLE 1

5-Fluorouracil Desensitization Protocol

5-Fluorouracil (5-FU) was First Diluted to a
Concentration of 0.00010 mg/mL and Then Infused at
a Rate of 1.0 mL/minute for 20 Minutes.

5-FU Infusion
Time Concentration Rate Cumulative
(Min) (mg/mL) (mL/min) Dose (mg)
0 0.00010 1.0 0

20 0.00010 3.0 0.0020

40 0.0010 1.0 0.0080

60 0.0010 3.0 0.0280

80 0.010 1.0 0.0880
100 0.010 3.0 0.2880
120 0.10 1.0 0.880
140 0.10 3.0 2.880
160 1.0 1.0 8.80
180 1.0 3.0 28.80
200 10.0 1.0 88.80
220 10.0 3.0 288.80

888.0

The infusion rate was then increased to 3 mL/minute at the
same 5-FU concentration for another 20 minutes. This cycle
was repeated six times using 10-fold higher concentrations
of 5-FU until a cumulative dose of ~900 mg of 5-FU was
administered.
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DISCUSSION

here 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.* 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.” The third
patient had an immediate reaction to 5-FU after the first
administration that responded to prednisolone therapy.® 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. Qur 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.®
We desensitized her to 5-FU using a modified intrave-
nous protocol, which has been used for vancomycin de-
sensitization by Wong et al° and Lerner and Dwyer.'® 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.'' 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.
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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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Genelll

SINGULAIR s not Indicaled for use In the reversal of bronchospasm In

acute asthma ettacks, Including status asthmatlcus,

Patients should be advised to have appropriate rescue medication ONCEDAIY

avallabla, Tharapy with SINGULAIR can ba continued during acuta
exacerbations of asthma,
While the dose Of Inhaled corticosteroid may ba reduced gradual~ under
medical suparvislon, SINGULAIR should not be ebruptly substitutad for
Inhalad or oral corticosteroids,
SINGULAIR should not ba used as monotherapy for the treatmant and
management of exercise-Induced bronchospasm.  Patients who have exacerbations of asthma after exercise
should continue to use their usual ragimen of Inhaled ~-agonists as prophylaxis and have available for rescue
ashort-acting  Inhaled ~-agonlst.
Patients with known aspirin senSitivity should continue avoldanca of aspirin or non-steroidal anti-Inflammatory
agents while taking SINGULAIR, Although SINGULAIR Is effective In Improving airway function in asthmatics
with documanted esplrin sansltivity, it has not been shown to truncate bronchoconstrictor  response to aspirin
and other non-steroidal anti-Inflammatory  drugs in esplrin-sensltive  asthmatic patients (see CLINICAL
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 systamic 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~Ing conditions has not been established (see AOVERSE REACTIONS~
Information  for PaNents

+ Patlants should ba advised to taka SINGULAIR dal~ as prescribed, evenwhen they are asymptomatic, as well
as during periods of worsening asthma, and to contact thalr physicians If their asthma Is not well controlled,
Pallentsshould be advised that oral tablets of SINGULAIR are nolfor the treatment of acute asthma ettacks.
They should have appropriate short-acting Inhaled ~agonlst medication available to treat asthma exacerbations.
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of short-acting bronchodilator treatment prescribed for 24-hour period are needed,
Patients recalving SINGULAIR should be Instructed not to decrease the dose or stop taking any other
anti-asthma medications unless Instructed by a physician,
Patients who have exacerbations of asthma after exercise should be Instructed to continue to use their
usual regimen of Inhaled ~-agonlsts as prophylaxis unless otherwise Instructed by their physician,
All pallents should have available for rescue a short-acting Inhaled ~-agonlst.
Patients with known aspirin sensitivity should be advised to continue avoidance of aspirin or non-steroidal
antl-nflammatory  agents while taking SINGULAIR,
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to employ approprlata clinical monitoring when potent cytochroma P45D enzyme Inducers, such as phenobarbital or
rfampln, are co- adm\nlstared with SINGULAIR.
Catrl Is. A ot F8llillty
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In fartlity studies In temale rats, montelukast produced raductions In fertility and fecundity indices at an oral
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racommended delly oral dosa In adults, on a mgim' hbasis) and In rabbits at oral dosas up to 300 mgli<glday
(approximately 490 times lhe maximum recommended dally oral dosa in adults, on a mglm' basis).
Montelukast crosses tha placenta following oral dosing In rats and rabbits, There are, however, no adequate
and well-conlrolled  studies In pregnant women. Because animal reproduction studies are not always predictive
01 human responsa, SINGULAIR should be used during pregnancy on~ If claar~ needed.
Merck & Co" Inc. maintains e registry to monitor the pregnancy outcomas of women axposed to SINGULAIR
while pregnant. Healthcare providers are encouraged to report any prenatal axposure fo SINGULAIR by
calling tha Pregnancy Registry at (BOO)986-8999.
Nursing Mothers
Studlas In rats have shown that montelukast Is excreted In milk, It Is nol known N monfelukast Is eXCreledn
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human milk. Becausa many drugs are axcretad In human milk, caution

Pediatric should be exercised when SINGULAIR' (montelukast sodium) Is given

petlenb eto 14 to a nursing mother.

yea™ of age PedlatrfcUse

One 5-mg Tha safaty and affective ness In pediatric patients below the age of 6

cherry chewable yaars have not been established. Long-tarm tnals evaluating the effect
ry X of chronic administration of SINGULAIR on linear growth In pedlatnc

tablet daily In patients have not been conducted.

he EMIiting Gerlamc Use

Of the total numbar of subjects In clinical studies of montelukast.
3.5% wera 65 years of age and over and 0.4% wera 75 years of aga
and over, No overall differencas In safaty or affectivenass were
obsarved betwean these subjects and younger sublects, and other
raported clinical experience has not Identllied differences In rasponses
betwaen the aldarly and younger patients, but greater sensitivity of
some older Individuals cannot ba ruled out.

ADVERSE REACTIDNS

Adolescents end Adults IS Years of Age and Dider

SINGULAIR has baen avaluatad for safety In approximately 2600
adolescant and adult patients 15 years of aga and oldar In clinical
trials, In placabo-controlled clinical trials, tha following adverse axperlences reported with SINGULAIR
occurred In greater than or equal to 1% of patlants and at an Incidence greater than that In patients treated
with placebo, ragardlass of causality assessmant:

Advarse Experiences Occurring In ~1% of Patients
with an Incidence Greater than that In Patlants Treated with Placebo,
Regardless of Causality Assessmant

SINGULAIR Placabo
10 mglday
(%) ®)

(o=1055) (n_1180)
Body As A Whole
Asthenia/fatigue 18 12
Fever 15 09
Pain, abdominal 29 25
Trauma 10 0.8
Digestive System Dlsorders
Oyspepsla 21 11
Gastroentarltls, Infactlous 15 05
Pain, dental 17 10
Nervous  Syslem/Psychlatric
Olzzlness 19 14
Headache 184 18.1
Resplilltory ~ System Disorders
Congestion, nasal ~ 16 13
Cough 27 24
Influenza 42 39
Skin/Skin - Appendag8s  Disorder
Rash 16 12
Laboratory Adverse Experiences”
ALT Increased 21 2.0
AST Increased 16 12
Bywia 10 09

"Number of patients tastad (SINGULAIR and placebo, raspactively): ALT and AST,

1935,1170; pyuria, 1924, 1159,
The frequency of lass common adverse evenlswas comparable between SINGULAIR and placebo.
Cumulative~, 569 patients were treated with SINGULAIR for at laest 6 months, 480 for one yaer, and 49 for two yaers
In clinical trials, W~h prolonged treatment, tha adversa experience protlla did nolslgnificant~ change.
Pediatric Patients 6 to 14 Yed', of Age
SINGULAIR has also been evaluated for safaty In approximate~ 320 pediatric patients 8 to 14 years of age.
Cumulative~, 189 pediatric patients were treated with SINGULAIR for et least 8 months, and 121 for ona year or
longer In clinical trials, Tha safety profila 01 SINGULAIR versus placebo In tha doubla-blind, 8-week, padlatrlc
afflcacy trial was general~ similar to tha adult safaty profile with tha axceptlon of the advarse events listad below, In
pedlatrlc patients receMng SINGULAIR, tha following avents occurred with a frequency ~2% and more frequent~
than In pediatric patients who received placebo, regardless of causality assessment: diarrhea, laryngitis, pharyngitls.
nausae, ot~Is, sinusitis, and viral Infection. The frequency of less common advarsa events was comparabla between
SINGULAIR and placabo. With prolonged treatment, the adverse expenence profile did not slgnlificant~ change.
Post-Marketing  Experience
The following adverse reactions have been reported In post-marketing use: hypersensitivity reactions, InCluding
anaphylaxis, angioedema, pruritus, and urticaria.
In rare cases, patients on therapy with SINGULAIR may present with systemic eosinophilia, sometimes
presenting with clinical faatures of vasculitis consistent with Churg-Strauss syndrome, a condition which Is
often treatad with systemic corticosteroid therapy. These events usual~, but not always, hava been associated
with tha reduction of oral corticosteroid therapy, Physicians should be alert to eosinophilia, vascullic rash,
worsening  pulmonary symptoms, cardiac complications, andlor neuropathy presenting In their patients.
A causal association between SINGULAIR and these undarlylng conditions has not bean established
(sae PRECAUTIONS, EOSinophilic Conditions),
OVERDOSAGE
No mortality occurred following single oral dosas of montalukast up to 5000 mgl1<gin mice (approxImate~ 2000
times tha maximum recommendad dal~ oral dose Inadults and 2400 times the maximum recommended dal~ oral
dose In children, on amg/m' basis) and rats (approxImate~ 4100 times tha maximum recommendad dally orel dosa
In adults and 4800 times tha maximum racommendad daily oral dose In children, on a molm' basis).
No speclflc information Is avallabla on tha treatment of overllosaga with SINGULAIR, In chronic esthma studies,
montelukast has been administared at doses up to 200 mg/day to patients for 22 weeks and, In short-term studies,
up to 900 mg/day to patients for approximata~ aweek without clinical~ Important edversa axparlences. Inthe event
of overllose, it Is reasonable to employ the usual supportive measures; e.g" remove unabsorbad material from tha
gastrolntastinal tract, employ clinical monitoring, and Instlluta supportive tharapy, Il roquired.
It Is not known whether montelukast Is removed by perltonaal dialysis Or hemodialysis,
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