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Abstract Hypersensitivity reactions (HSRs) to platinum
drugs are increasing due to their extensive use in a wide
variety of malignancies and the repeated exposures in pa-
tients with increased life expectancy. Understanding the
incidence of HSR to platinum drugs and associated risk
factors can help with the diagnosis and may provide pro-
tection against severe HSRs. A thorough clinical history
with identification of the typical and atypical symptoms,
the relationship with the platin administration, and the
number of previous exposures are the key to the diagno-
sis. An elevated serum tryptase at the time of the HSR
indicates that IgE and/or mast cells/basophils were in-
volved in the HSR. Skin testing to platinum drugs is a
highly sensitive and specific diagnostic tool, which helps
provide risk stratification and management recommenda-
tions. Platinum specific IgE measurement and basophil
activation test (BAT) are emerging as new diagnostic tools
and in combination with skin testing can help support the
diagnosis and the cross-reactivity between the three most
commonly used platinum drugs, namely carboplatin, cis-
platin, and oxaliplatin.
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Introduction

Survival of cancer patients has increased in the last 10 years
through improved medications and repeated courses of suc-
cessful and targeted drugs [1]. Hypersensitivity reactions
(HSRs), i.e., unexpected reactions which cannot be justified
by the known toxicity profile of the drug [2], have been re-
ported with most agents used for cancer chemotherapy [3].
Repeated exposures of the same drug leads to increased risk
of hypersensitivity reactions (HSRs) [1, 3, 4], this being par-
ticularly true for platinum drugs since HSRs with these agents
usually appear after multiple infusions [1, 3, 5-17].

There are three platinum salts most commonly used in can-
cer patients that can be administrated in an outpatient setting
due to their overall good safety profile. They share the same
antineoplastic mechanism: their metabolites generate intra-
and interstrand DNA adducts which lead to cell cycle arrest
and apoptosis [18, 19].

Cisplatin is the first-generation platinum drug and was the
first to be approved by FDA in 1978 [20], but it is being less
prescribed due to its frequent side effects namely nephrotox-
icity, neurotoxicity, ototoxicity, and the emetogenic potential
[21, 22]. Nevertheless, it is still approved for testicular cancer
[23] and head and neck malignancies [24].

Carboplatin is a second-generation platinum drug with
much lower incidence of toxicity to the kidneys and the pe-
ripheral nervous system, and is widely used in place of cis-
platin for gynecologic malignancies since 1979, in particular
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for ovarian carcinoma [20]. It is also approved for lung [25]
and bladder cancer [26] and for low-grade glioma in children
[27].

Oxaliplatin, a third-generation platinum drug has been
proven to be effective for colorectal cancer when used in dif-
ferent combinations (i.e., with capecitabine, bevacizumab,
and other agents), but the most common combination is with
S-fluorouracil and leucovorin [28]. It was initially used as a
rescue approach for metastatic colorectal cancer [29], but it is
now approved as first-line treatment for metastatic and as ad-
juvant treatment for stage III colorectal cancer [30]. Besides
colorectal cancer, oxaliplatin may be also indicated for gastric
[31], testicular [32], or pancreatic malignancies [33].

Extensive literature provides evidence that recurrent treat-
ments with carboplatin in patients with carboplatin-sensitive
ovarian carcinoma increases the likelihood of HSRs [3, 6-8,
10, 11, 15, 34-38]. Colorectal cancer is currently the third
more common cancer in western countries, and because
oxaliplatin is a key chemotherapeutic agent, its increasing
use also leads to increased HSRs [9, 14, 39-44]. HSRs to
platinum drugs, when moderate to severe, may lead to drug
discontinuation or substitution, and in particular for ovarian
and colorectal cancers, the substitution for other less effective
agents interferes with the prognosis of these patients [45].

Understanding the epidemiology, characteristic presenta-
tion, and diagnosis of HSRs to platinum drugs is critical for
the management of patients who experience HSRs. Different
management approaches have been developed to overcome
HSRs, and rapid drug desensitization (RDD) has emerged as
an effective treatment modality which allows the reintroduc-
tion of the culprit drug [1, 5, 7, 16, 35, 46-49] with increased
safety and minimal side effects.

This review aims at outlining the epidemiology, clinical
presentation, and diagnostic tools currently available for the
diagnosis of HSRs to platinum drugs.

Incidence and Risk Factors for HSRs to Platinum Drugs

Platinum salts were first recognized as capable of inducing
immediate HSRs in the 1970s in refinery workers who were
continuously exposed to those compounds [50, 51]. With the
extensive use of platinum drugs in a wide variety of malig-
nancies, a significant increase of HSRs to these antineoplastic
drugs has been observed in cancer-treated patients. The three
most frequent platinum inducing HSR are cisplatin,
carboplatin, and oxaliplatin.

Carboplatin is the platinum drug with more reports of HSR
in the literature, especially due to its wide use as front-line
therapy in ovarian cancer. Overall, carboplatin HSRs occur
in 4.6 % of cancer patients [52], rising to 16 % when analyzing
the population of ovarian cancer patients [12]. The incidence
of HSRs to carboplatin in children with low-grade glioma is
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even higher. A Turkish group reported an incidence of 40 % in
a cohort of 50 patients [53], and in a Canadian multicenter
study, which involved 105 children, the incidence reached
41.9 % [54]. HSRs to cisplatin exhibit similar incidence char-
acteristics as for carboplatin [10, 11], although are now less
frequent due to its lesser use. HSRs to oxaliplatin have been
increasingly recognized, but the real incidence varies among
several reports from 10.3 % (MOSAIC trial) [28] to 11.7—
25 % [41, 44, 55-57]. The difficulty to evaluate its exact
prevalence is due to the variability of its clinical presentation.

Several authors have tried to identify different risk factors
that can contribute to the high incidence of HSRs to platinum
drugs. Multiple and repeated exposures to carboplatin (and
cisplatin) infusions are clearly the most important predictive
factor for HSRs [3, 5-8, 11, 38, 58]. Most patients with
carboplatin-sensitive ovarian cancer are initially treated with
six carboplatin infusions every 3 weeks, and in case of a re-
lapse occurring after a >6-month cancer-free interval, patients
receive six more carboplatin infusions [59]. It is during this re-
treatment setting that most HSRs occur [6, 7]. Markman ini-
tially recognized the need of previous exposures to carboplatin
before the onset of a HSR [11], and since then multiple authors
have acknowledged this observation [5-7, 12, 15, 17, 35, 36].
According to different reports, the risk of having a HSR to
carboplatin before the 6th infusion is 0.92 % [11] increasing to
19 % [11, 38], 21.7 % [6], and 23.6 % [60+°] during the first
re-treatment setting. The risk continues to increase along with
subsequent re-exposures, and there are reports of a risk of
44 % [58], 86.7 % [6], to 100 % [15] of developing a HSR
to carboplatin in a third-line treatment after a second relapse.

For oxaliplatin, the allergic sensitization also requires re-
peated exposures. Patients usually react at a median during the
7th [9, 41] to the 9th infusion [44, 57], although Parel et al.
[14] reported a median of 3 prior infusions before HSR onset.
Wong et al. analyzed 48 patients who reacted to oxaliplatin
and described two clusters of HSRs, the first around the 8-9th
infusion and the second at the 13—14th infusion with no clear
peak as seen for carboplatin [16]. In order to reduce neurotox-
icity, there is now a new stop-and-go strategy in which pa-
tients are initially submitted to six cycles of oxaliplatin, and
then the infusions are resumed at the time of disease progres-
sion. Mori et al. have shown that the incidence of HSRs to
oxaliplatin increases from 7.1 % considering the first six cy-
cles to 20.6 % when the patients receive more than six cycles
administered every 2 weeks with no interruption and to 41 %
after a platinum-free interval followed by second-line treat-
ment once a relapse of the cancer disease occurs [56].

For oxaliplatin, the incidence of HSRs is higher during
palliative second-line treatments (19.6-24 %) as compared
to adjuvant treatments (9-10.2 %) [41, 57], in particular after
a first regimen including irinotecan [57].

A high cumulative dose has been implicated as contribut-
ing to an increase of HSRs to carboplatin. Sugimoto at al.
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reported that a maximum dose/body of >650 mg of
carboplatin is an independent risk factor for HSRs [61], while
Joly F et al could not corroborate this observation since in this
large study, this trend was not identified [60e¢].

Age has been suggested as an independent variable for
predicting HSR to carboplatin. Joly F et al. analyzed a large
cohort of patients with relapsed ovarian cancer and older pa-
tients (>70 year old) had lower rates of HSR to carboplatin
[60°°]. Younger age has also been considered a risk factor for
hypersensitivity to oxaliplatin [41].

The female gender has been reported to increase the risk of
HSRs in children with LGG with a relative risk for HSR of
1.92 (95 % confidence interval, 1.12-3.30) [54]. Not surpris-
ingly, this topic is not as frequently addressed for carboplatin
HSRs in general, since the large epidemiologic studies have
been performed with female patients with ovarian cancer. Fe-
males are also predominant (59-62 %) among patients who
experience HSRs to oxaliplatin [14, 16, 44].

The schedule of the administration of carboplatin has been
valued as a predictive factor, and most HSRs in children with
low-grade glioma (LGG) occur with weekly as compared to
monthly administration [53, 62], and Lafay-Cousin L. et al.
also reported that HSRs occurred significantly earlier among
children with LGG on weekly treatments [54].

A higher risk of sensitization to platinum drugs has also
been associated with a longer platinum-free interval. In one
study, patients with a platinum-free interval of <12 months
had a risk of 25.8 % of having a HSR as opposed to a risk
of 56.5 % when the platinum-free interval was >12 months
[15]. In another study, a platinum-free interval of
>23.4 months increased four-fold the likelihood of having a
HSR upon re-exposure as compared with shorter intervals [6].
A longer platinum-free interval has also been associated with
higher incidence of HSRs in patients undergoing the stop-and-
go regimen for oxaliplatin [56].

Different combination regimens influence the rate of HSRs
to carboplatin. A large trial involving 976 patients (GCIG
CALYPSO relapsing ovarian cancer trial) showed that HSRs
were less frequent in the regimens including carboplatin and
pegylated liposomal doxorubicin (15.5 %) as compared with
standard carboplatin—paclitaxel (33.1 %) in patients with
platinum-sensitive relapsed ovarian cancer [60+¢]. For cisplat-
in, a predictive factor associated with an increase of HSRs is
concomitant radiation, increasing the risk up to 16 % [63].

The role of atopy as risk factor for HSR to platinum drugs
has been evaluated and Li Q et al. have identified an incidence
of 44 % of atopy [64], higher than the one described in the
general population of 20-30 % [65]. Markman et al. found a
positive association with a higher risk of HSRs to carboplatin
in patients with previous history of hypersensitivity to other
drugs [66]. Castells et al. also observed that 56.1 % of patients
who experienced reactions to antineoplastic agents had previ-
ous history of atopy, namely allergic rhinitis/conjunctivitis,

asthma, food allergies, urticaria, eczema, and/or latex allergy
[5]. However, in a large cohort involving 976 patients with
relapsed ovarian cancer, only 6 % of the patients experiencing
HSRs had previous medical history of allergy [60e¢]. The
incidence of atopic disease among patients allergic to
oxaliplatin is similar to the one described for patients receiv-
ing oxaliplatin with no HSRs [14, 41, 56].

In a study involving 87 patients with recurrent gynecologic
cancer, germline BRCA1/2 mutations were identified as an
independent risk factors for carboplatin HSRs; these muta-
tions were more frequent among patients who experienced
any HSR to carboplatin (93 %) as compared with the patients
with no HSRs (50 %) [67].

Previous treatment with a different platinum drug is con-
sidered a risk factor for developing a HSR to a different plat-
inum drug. Few studies have shown that a platinum drug can
be safely switched to another with or without desensitization
[64, 68—T71]; however, recurrent HSRs have been observed
after the substitution of one platinum drug by another.
Gaducci et al. showed that 22.2 % of the patients with previ-
ous HSRs to carboplatin also reacted to cisplatin upon chal-
lenge [6]. Similarly, Dizon et al. [72] and Zweizig et al. [73]
reported severe HSRs after the substitution of carboplatin for
cisplatin.

Meyer et al. have shown that in eight patients who had
HSRs to oxaliplatin had also positive skin testing to
carboplatin demonstrating sensitization to both platinum
drugs, without carboplatin exposure [74]. However, Taylor
et al., showed in a group of 44 patients previously treated with
cisplatin and/or carboplatin for colon cancer and in whom 23
patients (52.3 %) had experienced HSRs that oxaliplatin treat-
ment only induced one HSR in a patient manifested by back
pain [75]. Rose et al. also reported that oxaliplatin desensiti-
zation can be tolerated by patients who had initial HSRs to
carboplatin and were not able to tolerate the carboplatin de-
sensitization previously [76].

Nedaplatin, a recent cisplatin analog has been investigated
as an alternative for cisplatin/carboplatin in patients with pre-
vious HSRs. Michikami et al. showed in a group of 38 patients
allergic to carboplatin that 7.9 % of the patients experienced
HSRs to nedaplatin [77]. Arimoto et al. also identified 27 % of
recurrent HSRs after the substitution of carboplatin for
nedaplatin, and this substitution is not currently recommended
[78]. To our knowledge, there are no reports of HSR induced
by the new platinum drugs satraplatin or picoplatin.

Characteristics of HSRs to Platinum Drugs
Most of the HSRs induced by platinum drugs occur during or
immediately after the drug administration and are classified as

type I allergic reactions, with clinical symptoms consistent
with the actions of mediators release from IgE and non-IgE
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activated mast cells and basophils [79]. An IgE mechanism is
supported by the immediate onset of the symptom during or
shortly after the drug infusion, the need for multiple exposures
for sensitization, a positive skin testing in reactive patients [5,
7,8, 13, 16, 17, 35, 39, 80e, 81, 82¢], and the detection of
platinum-specific IgEs in platinum-sensitized patients [49, 83,
84]. Mast cell and/or basophil activation is supported by ele-
vated tryptase, a major pre-formed serine protease that is re-
leased during an immediate reaction due to mast cell activa-
tion [85—87] and increases above normal range (>11.4 ng/ml)
has been reported by Hesterberg et al. in patients who had
breakthrough HSR during desensitization to carboplatin [7].

HSR type II has been reported with oxaliplatin such as
immune thrombocytopenia and hemolytic anemia due to au-
toantibodies to erythrocytes and to platelets as a result of
oxaliplatin adsorption on blood cells [88, 89]. Case series
evaluating hypersensitivity to oxaliplatin have provided evi-
dence of type Il reactions attributed to oxaliplatin [9, 16, 44].

Type IV hypersensitivity to platinum drugs are rare, with
few case reports [11, 90], but the real incidence may be
underestimated. McAlpine et al. have shown that patients that
experience a delayed reaction to carboplatin, namely a
maculopapular rash, may be at risk of developing an immedi-
ate HSR in the following exposures [91].

An accurate diagnosis of HSR to platinum drugs is the
most important step for an optimal management. A thorough
clinical history with the identification of the drug at the time of
the HSR, the quantification of previous exposures, and the
characteristics of the reaction are important. When two drugs
are infused sequentially, it may be difficult to identify the
culprit medication. In carboplatin-based regimens, paclitaxel
is infused before carboplatin and can be responsible for the
HSRs. Some features are more suggestive of taxanes HSRs
which occur typically during the 1st or 2nd infusions and
present with atypical symptoms such as thoracic, abdominal,
or back pain [5, 11, 92-94]. Before establishing the diagnosis,
other potential causes for the clinical symptoms need to be
excluded such as other drugs that patients may have taken at
home, a food allergy, or an underlying infectious disease [4].

According to the NCI-CTAE [95], HSRs are classified
from 1 to 5: 1 and 2 include transient flushing or rash, drug
fever needing no intervention, or prompt response to symp-
tomatic treatment and are usually considered mild; 3 and 4
include symptomatic bronchospasm, with or without urticaria,
allergy-related edema/angioedema, and hypotension requiring
urgent parenteral intervention and are thus considered severe,
and 5 is death. The Brown’s classification is consistent with
mild HSRs (grade 1) when there is only cutaneous/
subcutaneous involvement, moderate (grade 2) when features
suggesting respiratory, cardiovascular, or gastrointestinal in-
volvement are present, and severe (grade 3) when hypoxia,
asphyxia, hypotension, or neurologic compromise is observed
[96]. Based on the two classifications, most of the HSRs to
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platinum drugs are classified as mild (Table 1), but several
studies found 50 % of moderate to severe HSRs to carboplatin
[3, 11].

Oxaliplatin HSRs are often referred as being milder than
for carboplatin, but several reports indicate that 1.5-9 % are
severe reactions [28, 41, 44, 57] with anaphylactic HSRs and
deaths have been reported [76—78].

In terms of clinical presentation, the most frequent and
early symptoms/signs are cutaneous including palmar pruritus
and erythema, flushing, or rash [11] for all three platinum
drugs (Table 1). Respiratory symptoms are the second more
frequent clinical presentation, being slightly higher for
oxaliplatin, with reports of dyspnea and hypoxia with no as-
sociated bronchospasm [41]. Cardiovascular symptoms are
the most severe and still frequent HSRs, reaching 50 % of
all reactions in some case series (Table 1). Pain is reported
as a HSR but is not as frequent as it is for taxanes [5, 94].

In the last years, there have been increasing reports of atyp-
ical symptoms such as chills/rigors, fever, and abdominal and/
or severe chest pain during the infusion of oxaliplatin [10, 13,
14, 16, 3941, 47, 49, 100, 101], reaching 33.3 % of all re-
ported symptoms [9]. These have been considered non-
immune-mediated reaction and may be consistent with idio-
syncratic reactions due to a cytokines storm (IL-1b, IL-6,
TNF-o) [101, 102]. It has been hypothesized that oxaliplatin
can bind to mononuclear cells and act as a superantigen with
subsequent cytokine release [103]. In addition, mast cells me-
diated cytokine release could contribute through the secretions
of pyrogenic cytokines (IL-1(3, IL-6, TNF-«). The manage-
ment of these reactions is similar to other immediate HSRs
and desensitization, with or without premedication with NSAI
DS has proven to overcome these reactions [16, 100]. When
atypical symptoms such as fever and chills occur during
oxaliplatin infusion, coincidental with the manipulation of
an implantable port, an infection of the central catheter needs
to be excluded.

Another atypical symptoms related to oxaliplatin is
dysesthesia with laryngeal spasm, a neurotoxic effect that is
often manifested by stridor; it can happen during the infusion
or several hours later and should be differentiated from a true
HSR [104].

Diagnosis of HSRs to Platinum Drugs

Skin testing (ST) has proven to be helpful in the evaluation of
IgE-mediated HSR to a platinum drug. The sensitivity of ST
to platinum drugs varies among several studies and a sensitiv-
ity of 66 % [7, 8] has been found when using 1 mg/ml as
maximum concentration in reactive patients. Lee et al. [36,
81] and Castells et al.[5] found higher sensitivity (80—-88 %)
in 91 patients with previous reactions to carboplatin with
10 mg/ml in intradermal testing. Confino-Cohen et al. skin
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Table 1  Comparison of the epidemiology, risk factors, clinical presentation, and skin testing to cisplatin, carboplatin, and oxaliplatin
Cisplatin Carboplatin Oxaliplatin
Incidence [10, 11] [5, 10, 11, 41, 53, 54, 58] [28, 41, 44, 55, 56]
Overall 5-16% ~5% =~10%
>7 infusions NA 19-27% 20.6-41%
>13 infusions NA 44-100% NA
Risk factors [63] [5-7, 58, 61, 62, 66, 67] [28, 42, 44, 55, 56, 97]
Multiple previous + + +/—
exposures
Female gender + + /-
Younger age NA + +
High cumulative dose NA + +
Atopy/drug allergy NA +—- +—
Long platinum- NA + +

free interval
Others

Concomitant radiation

BRCA1/2 mutations, weekly administration

Previous regimens with irinotecan

Clinical presentation [5] [5, 6, 98] [9, 16, 44, 97]

Cutaneous symptoms (pruritus, 67% 86.7-100% 41-82.3%
flushing, urticaria)

Respiratory symptoms (cough, - 8.7-40% 35-53%
dyspnea, bronchospasm)

Gastrointestinal symptoms - 2.9-30% 19-29%
(nausea, vomiting)

Cardiovascular symptoms 67% 43-57% 7-33%
(hypertension, hypotension)

Pain (thoracic, back, or abdominal) — 1.7-5% 5.8-6%

Oropharyngeal - 25% 6%

Neurologic - 15-40% 5%

Systemic/idiosyncratic (fever, - - 11-33.3%
diaphoresis, chills, rigors)

Severity of the HSRs (NCI-CTAE) [97] [6, 11, 53, 94, 99] [41, 44,97, 99]
Mild (grade 1-2) 53% 46-75 % 41.1-88.1%
Severe (grade 3-5) 47% 25-54 % 11.9-53%

Skin testing [5, 8] [5,7,8,17, 35, 36, 66, 81, 82¢] [8, 16, 39, 40, 43, 49]
Concentrations (ID) 1 mg/ml 1-10 mg/ml 1-5 mg/ml
Sensitivity 66.7% 66-100% 26-100%
Positive predictive value NA 94-98.5% 95%

(+): presence of the analyzed item; (—): absence of the analyzed item; (+/—): not consensual among all authors

NA information not available, /D intradermal, NCI-CTAE National Cancer Institute-Common Terminology for Adverse Events

tested 23 patients with moderate to severe HSRs to carboplatin
and showed that all patients had positive skin testing (100 %
sensitivity), hypothesizing that the sensitivity of the ST may
be related to the severity of the initial HSR [35].

The sensitivity of oxaliplatin ST varies according to differ-
ent studies from 26 to 100 % [8, 16, 39, 40, 43, 49]. Wong
et al. have demonstrated that patients with positive skin testing
to oxaliplatin are more likely to have breakthrough HSRs
during the desensitization procedure as compared with nega-
tive ST [16].

Carboplatin and oxaliplatin, when used at high concentra-
tions (10 and 5 mg/ml, respectively), may induce an irritant

reaction characterized by local pruritus/pain, redness, and
sometimes delayed local cutaneous necrosis usually reversible
with local steroids [7, 43, 84], although some authors have
used the same concentrations with no adverse effects [5, 16,
39,40, 49, 81, 84]. For cisplatin, the non-irritant concentration
is 0.1-1 mg/ml for IDT [5, 8, 105]. The results of skin testing
of patients with remote HSRs to platinum drugs should be
carefully evaluated. According to a study by Patil et al.
[82¢¢], 52 % of the patients with remote HSRs and negative
skin testing converted to having positive skin after two desen-
sitizations to carboplatin, being thus considered false nega-
tives. The authors also showed that these converters have an
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increased risk of having breakthrough HSRs during the desen-
sitization procedures (83.3 %).

Due to its high specificity, ST has been performed after the
sixth cycle of carboplatin to evaluate cutaneous sensitization
[8, 17, 80<] with 94-98.5 % negative predictive values. Pagani
et al.[13] have also prospectively evaluated ST reactivity to
oxaliplatin and found a negative predictive value of 95 % (5 %
false negatives). For patients with positive skin test when there
is no first-line alternative, desensitization is a treatment option
[1]. Cross-reactivity between platinum drugs can be assessed
with ST [72, 73]. A negative ST to the alternative platinum
drug has an elevated negative predictive value allowing to
safely reintroduce a different platinum drug when no other
chemotherapeutic agent seems to be as effective [8, 68, 69,
71]. Patch testing in reactive platinum patients has not been of
predictive value [8] and is not recommended.

Other diagnostic tools are being investigated since ST may
induce local irritation and rarely anaphylactic reactions [106].
Specific IgE (sIgE) in vitro evaluation using the ImmunoCAP
system (Thermofisher™) [49, 83, 84] has shown encouraging
results. Pagani et al. [83] initially reported the detection of
carboplatin-sIgE in 3/3 patients with a positive history of
HSR to carboplatin. The value of platinum-sIgE in 24 patients
with moderate to severe HSRs (12 carboplatin/12 oxaliplatin)
and 17 controls (exposed but with no HSR) [84] showed a
higher sensitivity for oxaliplatin (75 %) than for carboplatin
(58.3 %), although the sIgE to carboplatin was more specific
(100 %) in the study of Caiado et al. In this study, 89 % of the
patients exposed to oxaliplatin alone had also detectable sIgE
to the other two platinum drugs. These results indicate that
sIgE determination can be a helpful tool for the diagnosis.
Madrigal-Burgaleta et al. quantified oxaliplatin-sIgE in 13
oxaliplatin-reactive patients and showed a sensitivity of 38—
54 % but the severity of the HSRs had a wide range.

Basophil activation test (BAT) has been used to identify
carboplatin HSRs. Iwamoto et al. showed that basophils in-
creased the expression of CD203c¢ when incubated with
carboplatin in patients with grade 2—4 HSR to carboplatin
[1O7e¢]. Validation will be required in future studies for the
specificity and sensitivity of the BAT for platins since there is
a paucity of data regarding patients receiving multiple courses
and not developing allergic reactions.

Conclusions

HSRs are being increasingly reported with platinum drugs in
parallel with the higher longevity of cancer patients. Because
of the longer survival, patients are exposed to larger amounts
of platinum drugs which is a risk factor for HSRs. Other risk
factors include younger age, female gender, and a longer
platinum-free interval between the different lines of treatment
and atopy, including drug allergy. In the acute setting, serum
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tryptase should be measured to confirm anaphylaxis. Skin
testing is the most frequently used diagnostic test with high
sensitivity and specificity and can help to determine cross-
reactivity among the three platins. Other diagnostic tools have
been investigated such as platinum-sIgE and BAT both aimed
at assessing HSR in patients who cannot undergo skin testing
and to determine cross-reactivity. Improvements of these as-
says will allow, in the near future, their widespread use in
clinical practice.
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