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ABSTRACT

BACKGROUND:

Hypersensitivity reactions (HSRs) to platinum séRS) and taxanes (TX) are a challenge to
cancer management. Allergy evaluation based ontelsits (ST) and graded challenges can
provide a diagnosis of an allergy to a suspected énd indicate possible treatment with
alternative same-class drugs.

OBJECTIVE:

This study aimed to estimate the negative predictmue of ST in the diagnosis of HSRs to
TX and PS.

METHODS:

This multicenter study prospectively enrolled patisewith a suspected HSRs to PS and TX.
ST were performed for chemotherapy, drugs of thrmespharmacological class and other
agents (latex or co-treatments). For patients widgative ST, a graded challenge was
performed by the cancer teams trained in allerggagament.

RESULTS:

A total of 119 consecutive patients were includedrdy a six-year period. ST results were
positive for 58% of the cohort: for TX in 7 patierand for PS in 62 patients. Other agents
were responsible for 4.2% of cases. Skin crossixggovere 50% for TX and 30% for PS. A
graded challenge was performed in 14 patients ramd in 50 patients for PS. Negative
predictive values (NPV) for ST were 100% for TX aB@8% for PS, with NPVs for
individuals PS of 100% for cisplatin, 89% for oxdditin and 87% for carboplatin.
CONCLUSIONS:

ST to PS or TX offered a high NPV, making allergyaleation a key element in the
management of cancer patients. Graded challengedbeasafely performed by oncology

teams trained in anaphylaxis management.
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HIGHLIGHTSBOX

What we already know about thistopic?

Allergy to PS and TX is among the most frequene®ffect of chemotherapy. Allergy
evaluation is an essential element in the manageof@ancer patients

What doesthisarticle add to our knowledge?

A standardized allergy workup for PS and TX ideetif63% of patients with HSR to PS,
33% to TX and 4.2% to concomitant drugs. The NP\5®fwas excellent reaching 92% for
PS and 100% for TX.

How does this study impact current management guidelines?

Allergy evaluation for PS and TX hypersensitivitgosild be reliably integrated into the
therapeutic management of patients. Graded chatewogn be delegated to cancer teams,

provided they are experienced in managing anaptiyleeactions.
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ABBREVIATIONSUSED:

CAR: carboplatin

CIS: cisplatin

DOCE: docetaxel

GC: graded challenge

GCP: graded challenge performed
GCT: graded challenge tolerated
ID: intra-dermal reaction test
NPV: negative predictive value
OXA: oxaliplatin

PACLI: paclitaxel

PS: platinium salts

SPT: skin prick test

ST: skin test

TX: taxanes
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INTRODUCTION

Improved diagnosis and care of patients with cahesrresulted in better patient survival and
longer treatment. Patients are thus exposed megeiéntly and for longer periods of time to
chemotherapy. This situation increases the riskhygbersensitivity reactions (HSRS) to

chemotherapy and constitutes a challenge to caresgment (1,2).

Although allergies to platinum salt (PS) are mofitero IgE-mediated, mixed reactions
associating symptoms suggestive of both IgE andlgBmmediated reactions have been
reported (3). Anaphylatoxins such as C3a and Céaemted by immune complexes, can
induce mast cell degranulation, a mechanism thealraady been described for vancomycin,
iodinated contrast agents and formulation vehi¢segh as Cremophor EL, polysorbate 80

and polyethylene glycol), which can be found in axd other drugs (4).

PS-related HSRs have an incidence of 12 to 17 ¥, eeirboplatin being the most frequent (9
— 27 %), followed by cisplatin (5 — 20 %) and ogédiin (10 — 19 %) (3,5). Symptoms often
start between the"and the 18 dose, and risk factors such as female gendestmpin-free
interval of more than 1 year, and the presenceBRCA1/2 mutations in carboplatin
hypersensitivity have been reported (6). The inutgeof TX-induced HSRs varies from 10 to
70 % (7,8). Non-allergic HSRs are more common, tiggplains why symptoms often start

after the first or second exposure (4).

With limited anti-neoplastic therapeutic optionsgirly able to accurately identify
hypersensitivity is crucial to decrease unnecesdasgnsitizations. There is a need for tests
with high negative (NPV) and positive predictivelues (PPV) (9). According to EAACI
guidelines, skin tests (ST) are useful for PS-eelaiSRs (10). Their sensitivity is 66 % for
cisplatin and 100 % for carboplatin and oxaliplatinth a NPV of 94 % (11). Prior studies
suggested that ST for PS can be useful to strduéyisk after HSRs identifying patients who

require desensitization from those who can be gagethallenged (12,13). For others, neither



85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

clinical characteristics nor ST results predictetcomes, thus desensitizations are used in all

patients with immediate HSR history (14).

The value of ST in TX-related HSR is less well doemted and authors suggested that a

clinical approach could be sufficient for risk sifiaation (15).

In this study, we report our comprehensive expegenf allergy evaluation of patients with
suspicion of PS or TX hypersensitivity. The studgsveonducted for 6 years at the University

Hospital Center of Nice.

METHODS

STUDY DESIGN AND OBJECTIVES

We conducted a multicentric observational cohotdgt including adult patients who
presented with suspicion of PS or TX hypersensyiirom July 2012 to July 2018. ST and
desensitization were conducted in the Allergy Depant at the Nice University Hospital.
Graded challenges (GC) were performed in two sépavacology centers in Nice (the
Antoine Lacassagne anti-cancer center and the Oggalnit at the Nice University Hospital
Center). All the patients who received an allerggleation gave their informed consent for

clinical data collection and GC.

The main objective of this study was to evaluate MPV of ST for the diagnosis of
hypersensitivity to PS or TX. Secondary objectiwese to assess the feasibility of delegating
GC to two different oncology teams, to analyze ¢haracteristics of hypersensitivities to PS

or TX and to identify patient phenotypes.

MATERIALSAND ALLERGY EVALUATION

All adult patients referred for assessment of hgpesitivity to TX and/or PS were included.

Immediate reactions were defined by the occurreicalergic clinical features at infusion
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and up to one hour later. The severity of immedratections was defined according to the
Ring and Messmer’s classification (16). We distisgad mild allergic reactions (grade 1)

from anaphylaxis (grades II-1V).

All patients with an immediate reaction underwenthbskin prick tests (SPT) and intra-
dermal tests (ID) for co-treatments, latex, and d?STX as applicable, according to the
European Network for Drug Allergy/European Acadenhllergy and Clinical Immunology

(ENDA/EAACI) recommendations (10).

The SPT concentrations for carboplatin, cisplabixaliplatin, docetaxel and paclitaxel were
10, 1, 5, 10 and 6 mg/ml respectively. IDs staraedl/1008' up to a maximum of PT

solutions. Whatever the SPT result, ID were pergwno validate the SPT reaction, and to
define the cutoff values for ID reactivity. A weall 3 mm or more in diameter for SPTs or an
increase in diameter of the initial ID of 3 mm oom were defined as a positive test,
provided that the two conditions, (i) a negativep@nse to control solution (0.9% saline) and

(ii) a positive response to histamine (SPT: 10 mig/mere satisfied.
Depending on the results of ST, three proposals wexde:
1. Negative ST to the suspected drug: a GC was peelbias described below.
2. Positive ST to the suspected drug and negative d&Sant alternative same-class

chemotherapy agent: the alternative drug was stemyee clinicians using the GC

described below.

3. Positive ST to the suspected drug in the absenpessible alternatives: a 7-step rapid
desensitization protocol of 330 minutes duratiomgiancremental doses, adapted
from 12-step protocol described by Castetlal. (5), was implemented in our allergy

unit.

All GCs were done in one of two distinct oncologpdrtments, where the staff were trained

to rapidly identify and treat anaphylaxis. To futlstandardize reintroduction, four parenteral
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preparations with progressive concentrations (1010@/100, 1/10, recommended
concentration) were prepared and dispensed bydbpital’'s central pharmacy. The lower-
concentration infusion bags were infused over 1buteé and the parenteral preparation at the
recommended concentration was administered acaptdirthe manufacturer’'s instructions.
The monitoring was extended by 2 hours. If patiéwatsd no reaction during GC, they were re-

introduced as standard regimens.

For patients with late reactions, late ID and patsts were performed with the suspected
chemotherapy and co-treatments. Readings werepdormed at 15-20 minutes (immediate
reading of ID), and 48-72 hours later (Patch tesis ID). The dilutions for delayed reading
ID were similar to immediate ID. Patch and delayeding of ID were scored as
recommended by Johanseand al. (17). Reintroduction was proposed for causative
chemotherapy or an alternative depending on thatiegST results and only for mild late

clinical reactions.
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STATISTICAL ANALYSES:

Data are presented as n (%) for categorical vasalahd as mean + SD for continuous
variables. The NPV of immediate reading of ST f& & TX was defined as the proportion
of non-allergic patients (i.e. patients tolerateigemotherapy drug reintroduction), among the
patients with negative immediate reading ST. Th& MRs calculated for each chemotherapy
drug and each chemotherapeutic drug class. Cosgoariwere made for categorical

variables by using nonparametric tests. A P vafuess than .05 was considered significant.
All analyses were performed using the Statisticadkage for the Social Sciences (SB$S

statistical software (IBM Corp. Released 2017. IBASS Statistics for Windows, Version

25.0. Armonk, NY).
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RESULTS

A total of 119 consecutive patients were admiti@dain allergy evaluation (98 for PS only,
20 for TX only, and one for both) over six yeargty-two percent of the patients underwent
an allergy workup within the last two years of ttstudy. Forty-three percent of the
malignancies were gynecological (35 ovarian, 5inégrll breast cancers), 43 % digestive
(28 colorectal, 11 pancreatic, 5 stomach, 4 bilidogt cancers, 3 esophageal) and 14 %

cancers of the airways (ENT and lung).

One hundred and ten patients (92%) experienced thatee hypersensitivity, with various
grades of severity (distribution shown in figure More than 50% of these patients had
anaphylaxis. Immediate HSR of ten patients (9%)sisted of fever and/or chills. The sex
ratio was 3.4 (92 women; 27 men), due to the frajuse of PS and TX in gynecological
malignancies, especially since relapse is alsdddeasing the same chemotherapeutic drug
classes. The number of cycles before the developaidSR, as well as the interval between

the previous dose and the agent responsible di#R are reported in table 1.

The allergy evaluation for immediate HSR is presdrds flow diagrams for PS (figures 2)
and TX (figure 3). ST were positive in 69 patie(68%) of the total cohort: TX for 7/21

patients (docetaxel [n=2], paclitaxel [n=5]) and f$ 62/99 patients (oxaliplatin [n=34],

carboplatin [n=24], cisplatin [n=4]). Other age(itstex, co-treatments) were responsible for
an additional 4.2% of cases. For immediate HSR6 (tients), 61% had positive ST for the
suspected chemotherapy drug and 3.6% for co-tredsm®&lost immediate chemotherapy
drug allergies were identified by means of ID (HTSand 67 ID). For PS, the results of SPT
and ID were in agreement (i.e. positive SPT andd@)SPT had a lower sensitivity than ID,

as expected. We noted that SPT were always nedativeX.

Patients with a suspected allergy to platinum salts.
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Among the patients with a PS-related HSR, 92/999@2 had immediate reactions of which
61/92 (66.3%) had a positive ST for the suspechennotherapeutic drug, with 4 reactions to
cisplatin (0 SPT, 4 ID), 23 to carboplatin (5 SR8, D) and 34 to oxaliplatin (12 SPT, 34
ID). An interval of 35 £ 25 days between the suspe@@naphylaxis and the ST was noted for
these 92 patients. Due to the urgency of therapé&gatment, 5/92 (5.4%) of these patients
had an allergy evaluation done less than 10 days Hfe suspected anaphylaxis. These 5
patients showed an initial negative ST, with a resnt reaction when the suspected
chemotherapy was reintroduced. The deferred tats ¢confirmed hypersensitivity. All other

patients waited at least 14 days between the steshbanaphylaxis and ST.

In 18/61 (30%) patients with a positive ST to tlhsEected PS, a positive ST to another PS
was identified. Cross-reactions were not observeensthe suspected drug was cisplatin.
When the suspected drug was oxaliplatin, theren@asross-reactivity with cisplatin but 18%
for carboplatin. For carboplatin, cross-reactiwiigh cisplatin was observed in 4% and with

oxaliplatin in 48% of ST.

As shown in table 1, patients with a positive ST haore severe immediate reactions to PS
compared to patients with a negative ST (74% vs 20fphylaxis of grade Il or higher
(p=0.0003)). Nonetheless, 44% of grade 1 reacti@tsa positive ST. Fifty patients with a
negative ST had PS reintroduced (25 with the sagarfd 25 with an alternative PS). Graded
challenge with PS induced no reaction for cisplatiil7 patients, 2 reactions for carboplatin
in 15 patients and 2 reactions for oxaliplatin i@ patients. Reactions observed during
reintroduction were grade 1 in 3 patients and gadel patient. Patients who tolerated GC
were all subsequently reintroduced without reactimus, the NPV of ST for PS was 92%.
For each PS, NPVs were as follows: 100% for cigpl&89% for oxaliplatin and 87% for

carboplatin.

In 16 patients with a confirmed allergy to PS, aatesitization schedule was proposed. The
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full dose could be administered in 87% of patief®snild reactions were treated with a
slower infusion rate and 1 moderate reaction reguia one-hour break from infusion,
additional medication and a significantly slowefusion rate. For the remaining 2 patients
(13%), the procedure was definitively stopped dua severe reaction despite premedication

and slower infusion rates.

Patients with a suspected aller gy to taxanes.

Among the 21 patients with suspected reactionsXp1IB (85.7%) had an immediate and 3
(14.3%) had a delayed reaction. The interval betid8R and ST was 41 + 19 days. Six
patients (33.3%), had positive immediate ID reaslirty for paclitaxel and 1 for docetaxel
with a cross-reactivity of 50% for paclitaxel wittocetaxel. One patient had an immediate
allergic reaction to ranitidine (co-treatment). Aplatients with a ST positive for TX
experienced at least grade Il anaphylaxis versi% 49 ST-negative patients (p=0.03).
Fourteen patients with a negative ST had TX rethtoed (12 with the same TX and 2 with
an alternative TX). Graded challenge with TX did naluce a reaction to paclitaxel in 12
patients and docetaxel in 2 patients. All patientsept one (died) who tolerated GC were all
subsequently reintroduced without reaction. Thhe, NPV of ST for TX was 100% in our
cohort. For TX-related HSRs, only one patient unegt desensitization to paclitaxel,

without a subsequent reaction.

Patients with a suspected aller gy to concomitant agents.

Five patients of the cohort (4.2%) had a positi¥ef@ concomitant agents. Four of them had
immediate reactions and a positive ST to methyipsadone, clindamycin, ranitidine, and
latex. The latter two were also found to have dtpasST for PS. The fifth patient had a late

positive ST for clindamycin.
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Patients with delayed hyper sensitivity reactions.

Ten patients of the cohort (8.4%) had a delayecisgnsitivity reaction. Seven cases (70%)
were PS-related: one patient with Drug Rash witlsi@philia and Systemic Symptoms
(DRESS), five patients with a maculopapular rasid & patient with delayed urticaria (48

hours). Three cases (30%) were TX-related (delayechria [24 hours]).

For PS-delayed HSRs, one out of the five patients & maculopapular rash had positive
delayed-reading ID for carboplatin with cross-reaist with oxaliplatin, and another patient

had a positive patch test for clindamycin. The cb#marapy drug was therefore reintroduced
according to a GC in all 4 patients with a negatietayed-reading ID, without subsequent
symptoms. In the patient presenting with a DRES®Iyme, although ST were negative, the

suspected drug was not reintroduced.

For TX-delayed HSRs, one of the three patients &agositive delayed-reading ID for
docetaxel without cross-reactions to paclitaxelicwhwvas reintroduced without complication.
Paclitaxel was reintroduced to the second patiatit negative ST without complications.

The third patient benefited from a change in chématpy.
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DISCUSSION

Hypersensitivity to PS and TX is well recognizetiisTcomprehensive study conducted over
6 years confirmed the increase in referrals fohenwotherapy drug allergy evaluation in our
institution. This highlights the need for a feasitdnd standardized workup that can be
integrated into the patient’'s oncological care pcot. Many patients had positive ST to the
implicated chemotherapeutic agent (33% for TX ; 68% PS) or other agents (4.2%),
confirming the relevance of patients selectionmefié for an allergy evaluation. To put this
into perspective, the rate of positive STpttactam antibiotics in patients referred foBa
lactam allergy workup, in our experience and thabthers, is as low as 20 % (data not

shown) (18,19).

The requests for an allergy evaluation were dorethdly immediate reactions (92% of
cases). We chose Ring and Messmer’s classificatiaifferentiate true anaphylaxis (grades
[I-1V) from mild reactions (grade 1), which are nadentified in Sampson’s grading of
anaphylaxis (20). Most of the documented allergiactions to PS and TX were immediate
HSR, most of which were severe (55% for PS and 5294 X). Grade Il and IV were the
most frequent (57%), with two patients sufferingonfr successfully-resuscitated
cardiorespiratory arrest. These data are in agreemigh the literature, which report that
most of the PS- and TX-related HSR are severe a&uggiine diagnostic confirmation.
Therefore, it is crucial to detect, as early assfiids, clinical manifestations suggestive of an
allergy, especially since some symptoms such asrdgeor chills (9 % of patients with PS-
related HSR) may be mistakenly diagnosed as duddotion (11,21). As in similar studies,
HSR often occurred around thé" 8nfusion of the chemotherapy drug (3,5,21,22). In
combination treatments containing PS, after arneat pause (chemotherapy-free interval) of
2 years and longer, the rate of HSR increasedl(B,5Currently, routine screening ST are not

done in patients requiring resumption of treatnvaithh a PS. A more thorough analysis of the
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characteristics of patients with and without HSRirtly renewed treatment may help identify

the predisposing factors (6,23).

The validity of ST varies according to the publididata. The primary outcome of our study
was to measure the NPV of ST on immediate readvuhigh was excellent, reaching as high
as 92% for PS and 100% for TX for our selected dofidhis high NPV for PS ST should
only be expected when a minimum interval of 2 weleks been observed between the HSR
and the allergy evaluation. This work also dematstt the reliability of the decision-making
algorithm, which showed that GC based on the rexafliST was applicable even to severe
grade lll and IV anaphylaxis reactions. This wasthe case for all the studies on this subject
where chemotherapy was not reintroduced if theegadhe anaphylactic reaction was Il or
higher (24,25). The choice of our 4 step-GC cao &ls debated for PS and TX. Indeed,
similar protocols are proposed as desensitizationgsses for cases of mild HSR to PS (26).
First, our dilutions are about different from thgseeviously published with higher steps
and/or a shorter infusion time. Second, these esugkcluded ST, suggesting that a number of
patients were not allergic. In addition, our patsewith GCT subsequently tolerated their
usual infusion, confirming that our 4-step-GC was atest that mimicked the desensitization

process but an effective and safer re-challendgg2&é%

Based on clinical symptoms and initial HSR, authsuggested that a re-challenge can be
safely proposed for TX without any ST (28). Thisastgy would have potentially exposed
33% of our TX cohort to the same or even more g#3R. Others proposed a re-challenge
test for TX or PS with an infusion rate similarstandard regimen (12). Even, if only mild
reactions were found in 49% of re-challenges, upli%h experienced a severe reaction. This

approach cannot be safely proposed outside expeters (12).

Regarding cross-reactions between PS, our ST alaesl an excellent NPV allowing for
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safe reintroduction of the alternative drug (29)e Wbnfirmed, as previously observed, no
cross reactivity between cisplatin and oxaliplaf80,31). However, oncological teams
sometimes considered that cisplatin is a reasorgpeoach for continuing platinum-based
chemotherapy in patients with a significant carbtpl or oxaliplatin HSRs provided it has
never been used before (31,32). The relevance elmbility of ST must therefore be
reiterated to convince cancer teams to includedpmoach into patient care and to perform
additional studies to address these questionshdncése of delayed reactions, the limited
number of cases precluded validation of this apgrdaut it seems necessary to extend the

experiment along this line.

A secondary objective of our study was to analyeerelevance of the stepwise approach for
ST (SPT and ID for all drugs of the same pharmagold class). As reported by other
authors, SPT for TX did not provide any added vatu#D alone given that all of them were
negative (24,25). The severity of the initial HS#emms to be associated with a higher rate of
positive ST for both PS and TX. However, a PS-eglallergy has been demonstrated in 44
% of patients with a mild clinical reaction (Grade This stage of reaction is often
underestimated and treated symptomatically, expgasie patient to the risk of a more severe
subsequent reaction. Our data confirmed that tlossereaction rate of same-class drug
allergies is around 30 % for PS (mostly betweemagalatin and oxaliplatin), and 50 % for
TX (3,8,33). Although allergies to co-treatmentslatex were rare (4.2 % of patients), they

should still be necessarily investigated.

The present study also demonstrated the feasilofityelegating drug GC reintroduction to
cancer teams after a negative allergy evaluatiamordg 64 patients, only 4 (6.3%) had
relapsing HSR. All reactions were grade Il or leShkis strategy appears to be safe and

effective provided: 1) medical and paramedical earteams were trained to recognize and
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treat anaphylaxis, 2) a secure procedure for disggedsation at the desired dilutions exists in
the hospital’s central pharmacy, 3) written infotima concerning the allergy evaluation was

given, and 4) informed consent was obtained froenpidtient.

Our department evaluated the risk and burden oferdgtization protocols for first
administration to patients, rather than assignhig step to the cancer teams. This may be
approached differently by other teams, dependinghenstrategy and the protocols of each
center, and the availability and the knowledgehefteams. The success rate and the safety of
our protocols, especially for PS, was high. Thisniagreement with the current literature
(5,34-37). We used a 7-step rapid desensitizatioto@ol, although most authors use the 12-
step protocol initially used by Castetlal. (38). Our protocol used the same total duration of

administration (330 minutes) but with fewer dilutgo
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CONCLUSIONS

Allergy evaluation for PS and TX hypersensitivitanc be reliably integrated into the
therapeutic strategies of patients. The NPV wagle for TX and PS if a minimum of a
14-day period was observed between the reactionSdndGraded challenges can be safely
performed by oncology teams provided they are éiio recognize and manage anaphylactic

reactions.
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TABLE AND FIGURE LEGENDS

Tablel: Patient characteristicsand results of skin tests
Characteristics of patients, clinical reactions ahdmotherapy involved in hypersensitivity reacsion
according to the result of skin tests. Severitydggafollow the Ring and Messmer’s classification fo

immediate hypersensitivity reactions.

Figure 1. Hypersensitivity reactionsto platinum salts and taxanes
Percentage of patients examined for a platinumesalttaxane allergy according to the type of céihic
reaction. Immediate reactions are classified adogrtb the Ring and Messmer’s classification. Other

reactions were delayed or unclassifiable.

Figure 2: Flow diagram for immediate hyper sensitivity to platinum salts
Flow diagram showing step by step management gfestisd immediate hypersensitivity to platinum
salt after reading the results of skin tests to IP&.PS graded challenge was performed (GCP), we

recorded those who tolerated the full dose of tneat (GCT).

Figure 3: Flow diagram for immediate hyper sensitivity to taxanes
Flow diagram showing step by step management gfestisd immediate hypersensitivity to taxanes
after reading the skin test results for TX. If a §¥aded challenge was performed (GCP), we recorded

those who tolerated the full dose treatment (GCT).



Figure 1. Hypersensitivity reactionsto platinum
salts and taxanes
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Figure 2 : Flow diagram for immediate hyper sensitivity to
platinum salts

CAR : carboplatin ; CIS cisplatin ; GCP : graded challenge performed ; GCT : graded challenge tolerated;

OXA: oxaliplatin; ST: skin tests



Step 1: Skintestsand groups Step 2 : Graded challenges

|mmediate HSR to Platinum Salts

ST - to CIS: n=3 (43%) » | GCT/GCP for CIS: 3/3 (100%)
ST + to CIS only: n=4 (57%) A CISGCP for alternative (n=14)
CIS GCT/GCP : 14/14 (100%)
— 8 from Gr. D,
(n=7) :V,\ ST +to CISand CAR: n=0 B L from Gr.
5from Gr. G
ST + to CIS and OXA: n=0 C
ST - to CAR: n=10 (30%) » | GCT/GCP for CAR: 8/10 (80%)
CAR ST + to CAR only: n=11 (33.3%) D CAR GCP for alternative (n=5)
. E> GCT/GCP : 5/5 (100%)
(n—33) ST +to CAR and CIS: n=1 (3.3%) E 3from Gr. A
2from Gr. G
ST +to CAR and OXA: n=11(33.3%) F
ST - to OXA: n=18 (35%) » | GCT/GCP for OXA: 10/12 (83%)
ST + to OXA only: n=28 (54%) G ; -
OXA OXA GCP for r?dternanve(n 6)
GCT/GCP : 6/6 (100%)
(n=52) ST +1to OXA and CAR: n=6 (11%)  H 1from Gr. A
5from Gr. D
ST + to OXA and CIS: n=0 I




Figure 3 : Flow diagram for immediate hyper sensitivity to
taxanes

DOCE: docetaxel ; GCP : graded challenge performed ; GCT : graded challenge

tolerated; PACLI: paclitaxel ; ST: skin tests



|lmmediate HSR to Taxanes

Step 1 : Skin tests and groups

DOCE
(n=2)

ST - to DOCE : n=1 (50%)
j‘> ST + to DOCE only : n=1 (50%) J

ST + to DOCE and PACLI: n=0 K

ST - to PACLI : n=12 (75%)

ST +to PACLI only : n=2 (12,5%)
ST + to PACLI and DOCE: n=2 (12,5%)

Step 2 : Graded challenges

GCT/GCP for DOCE : 1/1 (100%)

DOCE GCP for alternative
GCT/GCP : 1/1 (100%)

GCT/GCP for PACLI: 11/11 (100%)

PACLI| GCP for alternative

GCT/GCP : 1/1 (100%)
1fromGr.J




Table |: Patient characteristics andresults of skin tests



PLATINUM SALTS

TAXANES

Variable ST positive to PS ST negative to PS ST positive to TX ST negative to TX
Patients, n (%) 62 (63) 37 (37) 7 (33) 14 (66)
Age (yy mean+SL  61.6+11,9 64.5+10,6 55,3+14,2 66,7+13,3
Male 15 (24) 9 (24) 1 (14) 2 (14)
Female 47 (76) 28 (76) 6 (86) 12 (86)
Chemotherapy, n
Cisplatin 4 6
Oxaliplatin 34 19
Carboplatin 24 12
Docetaxel 1 2
Paclitaxel 6 12
Immediate HSRs, n (%) 61 (98) 31 (84) 6 (86) 12 (86)
Grade | 16 (26) 20 (65)* 0 6 (50}
Grade |I 23 (38) 3 (10)* 2 (33) 1 (8)*
Grade lI 20 (33) 6 (19)* 4 (66) 3 (25)
Grade IV 2(3) 0 0 0
Unclassifiable HSRs, n(%) 0 2 (6) 0 2(17)
Delayed HSRs, n (%) 1(2) 6 (6) 1 (4) 2 (4)
Average number of drug exposures
before the onset of immediate HSRs 74+ 48 35+ 23
Cisplatin (n=4) 6.3+ 2.3



Oxaliplatin (n=34) 7.7+ 47

Carboplatin (n=23 11.3+4.8
Docetaxel (n=1 5
Paclitaxel (n=5] 30+ 21

PS platiniumsalts; ST: skintest; TX: taxanes.
* significant difference (p<0.05) between the ST positive group and the ST negatipagPS
# significant difference (p<0.05) between the ST positive group and the ST negatipeq TX



