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CASE REPORT

Rechallenge with Cisplatin in a Patient with Pancreatic Cancer
Who Developed a Hypersensitivity Reaction to Oxaliplatin.
Is Skin Test Useful in this Setting?
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ABSTRACT

Context A recent meta-analysis suggests that
the addition of oxaliplatin or cisplatin to
gemcitabine can lead to improved survival in
patients with advanced pancreatic cancer,
especially those with a good performance
status. In an event of a platinum
hypersensitivity —reaction, the particular
platinum salt is likely discontinued.
Desensitization has shown benefit
anecdotically but it is an intensive process.
We present a case in which platinum-
containing therapy was able to continue in a
patient with metastatic pancreatic cancer
following a hypersensitivity reaction to
oxaliplatin, by switching to cisplatin after a
negative intradermal skin test.

Case report A 58-year-old gentleman with
metastatic pancreatic adenocarcinoma
received biweekly cycles of gemcitabine in
combination with oxaliplatin. During the fifth
cycle, he experienced a grade 2
hypersensitivity reaction including erythema
and lip numbness, for which he was
medicated  with  antihistaminics  and
corticosteroids. Cycles 6 and 7 of oxaliplatin
were tolerated over 4 h infusion with
pretreatment of H1, H2 blockers and
corticosteroids. During the 8" cycle, the
patient developed a grade 3 hypersensitivity
reaction manifesting as facial flushing,
sweating, symptomatic ~ bronchospasm,
cyanotic lips and chest tightness. Symptoms
resolved with antihistaminics, corticosteroids

and epinephrine.  Although  oxaliplatin
treatment was discontinued, the patient’s
response to the platinum therapy merited a
cisplatin rechallenge. An intradermal skin test
was administered with negative result,
allowing for a regimen change to biweekly
gemcitabine and cisplatin. The patient has
tolerated multiple additional cycles with
further decrease in tumor size and tumor
markers.

Conclusions Intradermal skin tests can be
useful tools for effectual rechallenge.
Literature review reveals scarce data of
intradermal skin tests used to rechallenge
cisplatin  to patients with  oxaliplatin
hypersensitivity reaction, and our case is the
first apparent example for a patient with
advanced pancreatic cancer. Despite the
possibility of platinum cross-reactivity,
rechallenge can be considered if patients have
responded to the therapy and are treated in a
supervised environment.

INTRODUCTION

Gemcitabine  (Gemzar®,  Eli  Lilly,
Indianapolis, IN, USA) is the only standard
chemotherapy approved by the US Food and
Drug Administration (FDA) for the treatment
of advanced pancreatic cancer [1]. Many
studies have sought more effective
gemcitabine-based combination therapies, but
most of them showed no statistical
significance in survival data. However, a
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recent meta-analysis has suggested that the
platinum salts oxaliplatin and cisplatin, in
combination with gemcitabine, can lead to
improved survival in patients with pancreatic
cancer, especially those with a good
performance status [2, 3].

In the administration of these more aggressive
platinum regimens, there is potential risk that
the patients will experience common
toxicities, including hypersensitivity
reactions. The overall incidence of oxaliplatin
and cisplatin hypersensitivity reactions can
reach up to 20%, with a 2-4% incidence of
grade 3 or 4 reactions, based on different
literature, and can include pruritus,
bronchospasm, erythema, and hypotension, in
addition to other adverse effects [4, 5] (Table
1). There are a few options to prevent
hypersensitivity reactions, such as
premedication with steroids and anti-
histamines, prolonged infusion time, and
desensitization [4]. Another option to
continue with a platinum-based therapy is to
rechallenge with a different platinum salt, but
the hazardous potential of cross-reactivity
leads to the necessity of intradermal skin tests
in determining future therapy. If a test is
negative, then the continuation of platinum
chemotherapy can occur [6].

We present a patient with advanced
pancreatic cancer and prior hypersensitivity
reaction to oxaliplatin who successfully
underwent a switch in platinum therapy. He
was able to receive eight complete cycles of
gemcitabine and cisplatin at our institution
without  developing a hypersensitivity
reaction.

CASE REPORT

A 58-year-old white male with an
unremarkable past medical history presented
with nausea, vomiting, and a 9 kg weight loss
in February of 2007. An ultrasound of the
abdomen revealed multiple masses in the
liver. A CT scan further confirmed, in
addition to the liver lesions, several dozen
subcentimeter nodules throughout both lungs,
and small scattered mediastinal lymph nodes.
A CT scan-guided biopsy of one of the liver
masses revealed pathology consistent with
infiltrating adenocarcinoma; the tumor was
cytokeratin 7 (CK7) and 20 (CK20) positive,
CEA positive, and CA 19-9 rarely positive.
Given the presumptive diagnosis of
adenocarcinoma of  unknown  primary
seemingly from the gastrointestinal tract, the
patient had an MRI and MRCP of the
abdomen performed, with no remarkable

Table 1. Grading of hypersensitivity reactions according to the National Cancer Institute (NCI) common terminology

criteria for adverse events (version 3.0) [5].

Grade Hypersensitivity
(allergic reaction)

Acute infusion reaction
(cytokine release syndrome)

1  eTransient flushing or rash
eDrug fever 38°C (100.4°F)

¢ Mild reaction
e Infusion interruption not indicated

e Intervention not indicated

2 eRash
eFlushing
eUrticaria
eDyspnea
eDrug fever 38°C (100.4°F)

3 eSymptomatic bronchospasm, with or
without urticaria

o Requires therapy or infusion interruption but responds promptly
to symptomatic treatment (e.g. antihistamines, nonsteroidal
anti-inflammatory drugs, narcotics, i.v. fluids)

¢ Prophylactic medication indicated for 24 hours

e Prolonged (i.e., not rapidly responsive to symptomatic
medication and/or brief interruption of infusion)

eParenteral medication(s) indicated
eAllergy-related edema/angioedema
eHypotension

4 eAnaphylaxis

5  eDeath

e Recurrence of symptoms following initial improvement
e Hospitalization indicated for other clinical sequelae (e.g., renal
impairment, pulmonary infiltrates)

o Life-threatening
e Pressor or ventilatory support indicated

e Death
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results. Work-up was completed with an
upper and lower endoscopy, endoscopic
ultrasound, and PET scan, which all were
unable to locate a primary site.

Assuming a pancreaticobiliary origin, based
on the immunohistochemistry of malignancy,
the patient was started on a biweekly
treatment with gemcitabine and oxaliplatin
(GemOx) [7]. The regimen consisted of a 30-
minute infusion of gemcitabine (1,000
mg/m?) followed by 2-hour infusion of
oxaliplatin (100 mg/m?). He was premedicated
with intravenous (i.v.) ondansetron (8 mg) and
dexamethasone (10 mg), as well as i.v. push
lorazepam (0.5 mg) to prevent nausea and
vomiting. He was also given i.v. magnesium
sulfate (1 g) and calcium glutonate (1 Q)
before and after oxaliplatin infusion, in order
to reduce potential neurotoxicities [8].
Therapy was tolerated well, with only one
instance of vomiting and grade 1 transient
neuropathy during the first cycle, as well as
grade 1 intermittent fatigue, and grade 1
hypersensitivity to cold within the first week
of the fourth cycle.

Just a few minutes before the end of infusion
for the fifth cycle of oxaliplatin, the patient
developed erythema on his face and neck. He
also stated that his lips felt numb, without
eating or drinking anything cold. The infusion
was immediately stopped, and i.v. diphen-
hydramine (25 mg) and dexamethasone (10
mg) were given. The patient had no shortness
of breath, and vitals were stable. As the
erythema spread down his neck, back, chest
and lower abdomen with significant
confluence as well as periorbital edema, he
was further treated with i.v. famotidine (20
mg) and additional diphenhydramine (25 mg).
The patient was then transported to the
emergency room via ambulance. He was
observed over a 24-hour period and
discharged the next day on dexamethasone
and diphenhydramine, in stable condition.

To prevent peri-oral anesthesia and grade 1
hypersensitivity reaction, it was decided to
prolong the infusion over 4 hours, with
additional  premedications including an
increase in dexamethasone (20 mg), plus i.v.
diphenhydramine (50 mg) and famotidine (20

mg). The only adverse reaction was a grade 1
hypersensitivity to cold lasting up to a week.
The seventh cycle was also administered
without complication. Then during the eighth
cycle, 30 minutes into the 4-hour infusion of
oxaliplatin running at 135 mL/h (27 mg), the
patient was noted to have grade 2 facial
flushing and grade 4 shortness of breath at
rest, and the infusion was stopped
immediately. The patient complained of
dyspnea and chest tightness (both grade 1),
and his lips appeared slightly cyanotic. He
received additional i.v. push diphenhydramine
(50 mg), dexamethasone (20 mg), famotidine
(20 mg), and subcutaneous administration of
epinephrine (0.5 mg). Within 15-20 minutes
the symptoms had resolved, except for grade
1 rigors, for which i.v. push meperidine
hyrochloride (25 mg) was given with relief.
The patient was observed for the next three
hours, and discharged home with his family.
The hypersensitivity reaction was graded as a
3.

After a severe hypersensitivity reaction (grade
3 or higher), the only option to continue
oxaliplatin treatment would be desensitization
[4, 9, 10]. However, due to the potential
fatality and subsequent issues (i.e. the need
for an intensive care unit bed), other options
were pursued. The patient’s excellent
response to the GemOx regimen (partial
response: 48% decrease in tumor, including
disappearance of all lung nodules; CA 19-9
dropped from 52.3 to 34.4 U/mL (reference
range 0-37 U/mL) warranted the
consideration of using another platinum salt,
such as cisplatin [11].

In order to rule out the possibility of platinum
cross-reactivity, a cisplatin skin test was
administered on the patient, 0.04 mL
intradermally on the volar surface of the arm.
The result was negative and so he was treated
75 minutes later with the new regimen of
gemcitabine (1,000 mg/m?) and cisplatin (50
mg/m?). The gemcitabine was administered
over 30-minute infusion followed by a 1-hour
infusion of cisplatin; premedications included
ondansetron (16 mg), dexamethasone (20
mg), lorazepam (0.5 mg); also, 3-hour
cisplatin hydration (1,000 mL) infusion was
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given before chemotherapy with mannitol
(12.5 g), magnesium sulfate (2 g), and
potassium chloride (20 mEqQ) as per
institutional guidelines.

The patient’s tumor size continued to
decrease by an additional 14% since starting
the gemcitabine and cisplatin therapy, and CA
19-9 further dropped to 28 U/mL. This is the
first case reported for a successful rechallenge
of cisplatin for a metastatic pancreatic cancer
patient with hypersensitivity reaction to
oxaliplatin.

DISCUSSION
For advanced pancreatic cancer, many
combination chemotherapy trials

incorporating gemcitabine, cisplatin, 5-FU,
oxaliplatin, or irinotecan generally show
improved outcomes in objective response
rates, but there has been little or no
improvement in overall survival in phase IlI
trials [12].

Despite two randomized studies [7, 11], a
recent pooled analysis of two randomized
trials showed improved survival in patients
with pancreatic cancer, especially those with a
good performance status [2]. Additional
authors have suggested that the optimal
treatment for pancreatic cancer involves
gemcitabine in combination with platinum
salts, as well as fluoropyrimidines or
erlotinib, based on meta-analysis and logical
considerations [13]. Overall, the combination
therapies are recommended for those patients
with a good performance status. As our
patient presented with good status (Eastern
Cooperative Oncology Group: ECOG=0), we
decided to go forward with the more
aggressive regimen of GemOX.

The difficulty of treating some patients with
the  gemcitabine/platinum  chemotherapy
comes from the increased risk of toxicities,
such as hypersensitivity reactions. An
hypersensitivity reaction is defined as an
unexpected reaction that cannot be explained
by the known toxicity profile of the
chemotherapeutic agent [14]. Oxaliplatin
hypersensitivity reactions are prevalent in
about 10-12% of patients, but incidence
ranges from 1-19% based on the literature,

while severe (grade 3/4) reactions occur in
about 1-3% patients [3, 15, 16, 17]. The range
of symptoms includes flushing, alterations in
heart and blood pressure, bronchospasm, back
pain, chest discomfort, fever, rash, pruritus,
erythema, and nausea [18]. Cisplatin causes
similar types of reactions, as well as facial
edema, anxiety, cough, and dyspnea [19]. Its
incidence is not as widely documented, but
occurs in about 5-20% of patients, with a
higher chance of reaction if administered with
another chemotherapeutic agent [20]. For the
platinum agents, hypersensitivity reactions
usually occur after multiple treatments,
around six cycles [21].

Cross-hypersensitivity — reactions can be
serious complications of platinum agents.
However,  experience in  gynecologic
oncology suggests that there seems to be no
general cross-reactivity to cisplatin in patients
who developed hypersensitivity reaction to
carboplatin. However, such data is scarce in
patients with gastrointestinal tumors, such as
pancreas.

The pathophysiology of these hypersensitivity
reactions is not well understood, but it is
thought that the majority of them are
consistent with an immediate type | reaction,
possibly mediated by drug-specific IgE [22].
The platinum agents, their metabolites, and
vehicles may also induce mast cell or basophil
degranulation directly, resulting in responses
that are indistinguishable from IgE-mediated
allergic reactions [23]. It is also postulated
that platinum salts could bind to major
histocompatibility complex class 2 molecules
and act as superantigens causing lymphocyte
activation, with several predisposing factors
as suspects [4]. A past history of adverse drug
reaction, geographic origin, HLA phenotype,
or cigarette smoking could influence
individual hypersensitivity to platinum salts
[4].

When hypersensitivity reactions do occur,
there are few options which allow the
continuation of a platinum-based therapy.
Additional  pretreatment, consisting  of
corticosteroids and antagonists of histamine
type 1 and 2 receptors, has subdued future
reactions with mixed results in oxaliplatin,
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and very few times in cisplatin regimens. The
prolonging of infusion time has proved a little
more  effective in  preventing future
hypersensitivity reactions. Finally, the process
of desensitization has allowed oxaliplatin and
cisplatin to continue in the regimens, by
administering serial dilutions of the platinum
salt in a gradual dose escalation, along with
additional premedications. For oxaliplatin
hypersensitivity reactions, the addition of
calcium gluconate and magnesium sulfate was
previously reported to have good effect in the
desensitization process. However, recent
release of preliminary results of the
Combined Oxaliplatin Neuropathy Prevention
Trial (CONCEPT) study warns about the use
of calcium gluconate and magnesium sulfate
reducing the efficacy of oxaliplatin [24].

If the patient still develops a hypersensitivity
reaction after desensitization, there may be
the option of substituting a different platinum
salt into the regimen. A negative intradermal
skin test for the particular platinum is a
reliable indicator for an effectual rechallenge,
but it has only been used a few times for the
use of switching platinum therapy [25, 26,
27]. Up to date, there has only been one study
that initiated a rechallenge of cisplatin after a
hypersensitivity reaction to oxaliplatin.
Leguy-Seguin et al. describe three patients
who experienced hypersensitivity reaction
due to oxaliplatin and were subsequently
treated with cisplatin after testing negative to
the cisplatin intradermal skin test [27]. In all
three cases, there was no report of drug
related adverse reaction. Unfortunately, the
subjects'’ primary cancer types were not
disclosed, so the impact of this chemo-
therapeutic method cannot be fully realized.
Our case report presents what we believe to
be the first successful rechallenge of cisplatin
to a metastatic pancreatic cancer patient with
hypersensitivity —reaction to oxaliplatin.
Although there is always a possibility of
cross-reactivity, the  reintroduction  to
platinum-based therapy can be considered in a
supervised environment if the patient has
already experienced a good objective response.
Skin tests offer a simple procedure to direct
these decisions, and our patient has benefited

from such a strategy. Therefore, future studies
are warranted to validate the role of
intradermal skin test and safety of substituting
a platinum agent.
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