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KEY POINTS

e The incidence of immediate hypersensitivity reaction (HSR) to taxanes varies greatly
between molecules from 10% with paclitaxel to less than 1% with cabazitaxel.

e Two mechanisms could account for immediate HSRs to taxanes: complement activation
caused by the emulsifying agents (Cremophor EL and polysorbate 80) used in their formulation
and an IgE-mediated reaction.

e Almost all patients who experienced an immediate HSR to taxanes can be safely retreated
and many of those do not require desensitization.

e The decision to re-expose a patient to taxanes through desensitization or challenge

should be based on the severity of the reaction and on the skin test result.

Because the risk of recurrent reaction decreases with repeated exposures to taxanes,

desensitization protocols can be progressively shortened in patients with good tolerance

with the aim of eventually resuming regular infusions.

INTRODUCTION

Paclitaxel (taxol) is a taxane antineoplastic agent that is widely used in the treatment of
various types of cancers, such as ovarian, breast, and lung cancer." However, it
causes immediate hypersensitivity reactions (HSRs) in around 10% of patients despite
premedication with antihistamines and a corticosteroid.>™* Docetaxel (taxotere) is
another taxane molecule and is used for treating a wide variety of cancers.® It must
also be administered along with a corticosteroid premedication to reduce the inci-
dence of immediate HSRs.°” The newer taxanes, nanoparticle albumin-bound
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(nab)-paclitaxel (abraxane) and cabazitaxel (jevtana) can also cause immediate HSRs,
although more rarely than the older taxanes.®~'" This article reviews the clinical pre-
sentation, diagnosis, and management of HSRs to taxanes and discusses the different
options for their safe readministration.

TERMINOLOGY

The International Consensus on drug allergy defines HSRs as reactions that clinically
resemble an allergic reaction even if an immunologic mechanism has not been
demonstrated.’? It also differentiates between immediate and nonimmediate HSRs
depending on the onset of the reaction (immediate, <1 hour after drug administration;
nonimmediate, >1 hour). Occasionally, immediate HSRs to taxanes can occur a few
hours after the infusion. This terminology is used in this review.

EPIDEMIOLOGY

Table 1 gives a brief description of the different taxanes in clinical use and the inci-
dence of immediate HSRs associated with each molecule.

Paclitaxel

Phase | studies of paclitaxel revealed that a high percentage of patients suffered from
immediate HSRs, most commonly during the first administration of the drug.’®~"° Pre-
medication with antihistamines and a corticosteroid was soon implemented to miti-
gate this important adverse event.'® Currently, around 10% of patients treated with
paclitaxel will develop an immediate HSR despite premedication.>™ Two premedica-
tion regimens can be used. Both regimens contain an H1 (diphenhydramine) and an
H2 (ranitidine, cimetidine, or famotidine) antihistamine given 30 to 60 minutes before
the infusion.”* They differ in that the standard regimen consists of 2 doses of dexa-
methasone administered the night before and the morning of the infusion, whereas
the simplified protocol consists of a single dose of dexamethasone given 30 to 60 mi-
nutes before the infusion.* Although the single-dose protocol could entail a slightly
higher risk of reaction, both protocols are considered acceptable options for
premedication.* 1617

Docetaxel

Early clinical trials of docetaxel were also complicated by a high incidence of immedi-
ate HSRs and by an adverse event specific to this taxane: fluid retention caused by
capillary protein leak.'®2" Premedication with dexamethasone given for 3 days start-
ing the day before docetaxel administration helped reduce the incidence of immediate
HSRs to around 5% and that of fluid retention to between 3.5% and 16.5%.57:22:23

Nab-Paclitaxel

Nab-paclitaxel is a newer paclitaxel formulation that does not contain Cremophor EL,
which is considered responsible for most immediate HSRs to paclitaxel.®242° Thus, it
can be infused without premedication and at a faster rate than paclitaxel.® Although,
immediate HSRs are much less frequent than with paclitaxel,’®'" severe and even
fatal reactions have been reported with nab-paclitaxel.® Given its ease of administra-
tion and safety profile, nab-paclitaxel is increasingly used in place of conventional
paclitaxel despite its much higher cost.?®



Table 1

Description of the different taxanes in clinical use

Paclitaxel

Docetaxel

Nab-Paclitaxel

Cabazitaxel

Solubilizer

Cremophor-EL

Polysorbate 80

Human serum albumin

Polysorbate 80

FDA-approved indications

Ovarian cancer, breast cancer,
non-small cell lung
carcinoma, AIDS-related
Kaposi sarcoma

Breast cancer, prostate cancer,
non-small cell lung
carcinoma, head and neck
cancer, gastric
adenocarcinoma

Breast cancer, non-small cell
lung carcinoma, pancreatic
adenocarcinoma

Prostate cancer

Administration

Over 3 h every 3wk orover 1h
every week

Over 1 h every 3 wk

Over 30 min every 3 wk or
weekly

Over 1 h every 3 wk

Premedication Diphenhydramine Dexamethasone None Diphenhydramine
Ranitidine Ranitidine
Dexamethasone Dexamethasone
Incidence of immediate HSR  10% 5% 4% <1%*?

Abbreviations: AIDS, acquired immune deficiency syndrome; FDA, US Food and Drug Administration.

2 In patients on concomitant prednisone therapy as part of the treatment regimen for prostate cancer.
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Cabazitaxel

Cabazitaxel was developed to treat castration-resistant prostate cancer in patients
whose tumor had progressed after treatment with docetaxel.®?” It is administered
with premedication consisting of antihistamines and a corticosteroid.® Phase llI clin-
ical trials in subjects with prostate cancer did not detect any HSR.?%2° This is in
contrast with a phase Il clinical trial performed on subjects with breast cancer that
found a 6% incidence of immediate HSRs.*°

PATHOPHYSIOLOGY

Taxanes are poorly soluble molecules. Therefore, to allow intravenous administration,
emulsifying agents were used in their formulation: Cremophor EL for paclitaxel and
polysorbate 80 for docetaxel and cabazitaxel.???"-3" In contrast, nab-paclitaxel uses
human serum albumin to create nanoparticles of paclitaxel molecules.?* Cremophor
EL and polysorbate 80 are capable of causing complement activation in vitro and it
is hypothesized that through production of anaphylatoxins they could trigger immedi-
ate HSRs in vivo, thereby explaining why most patients experience immediate HSRs
on first exposure to taxanes if no premedication is used.®2-*® More recently, the pos-
sibility of an immunoglobulin (Ig)E-mediated mechanism has been raised based on the
finding that a positive skin test result to paclitaxel and/or docetaxel could be elicited in
a subset of patients who had experienced an immediate HSR to these molecules.®*3"
Also, acute elevations in serum tryptase and 24-hour urine N-methylhistamine have
been reported following severe immediate HSRs to taxanes, thus indicating mast
cell activation.®*8 An IgE-mediated mechanism may be more likely if the HSR was se-
vere and involved flushing.®* Interestingly, patients with a positive skin test result
generally experienced the HSR on their first exposure to taxane, raising the possibility
that sensitization had occurred beforehand.®>* Taxanes molecules can be isolated
from yew tree pollen, as well as from hazelnut trees and its nuts, providing potential
sources of environmental exposure.>°“° Finally, atopy seems to be a risk factor for
immediate HSR to taxanes and to increase the risk of a recurrent HSR on re-
exposure, 3438

CLINICAL FEATURES
Immediate Hypersensitivity Reactions

Immediate HSRs to taxanes generally occur during the first cycle, within minutes of
starting the infusion, and usually resolve promptly after the infusion is stopped.33441
Cutaneous symptoms (most commonly flushing) are present in most patients.®*#’
Chest, back, and abdominal pain are also frequently seen, as well as respiratory
symptoms.3**! More severe reactions are characterized by oxygen desaturation
and/or hypotension.*“" It is clinically useful to divide immediate HSRs as mild (grade
1), moderate (grade 2), and severe (grade 3) because this classification can guide the
strategy used for re-exposure (Table 2).34#!

Nonimmediate Hypersensitivity Reactions

Nonimmediate HSRs to taxanes usually consist of a skin eruption, described as mac-
ulopapular and sometimes as flushing, with onset from several hours to 15 days after
the drug infusion.>* The mechanism of these reactions is unknown but a short course
of corticosteroids for several days after the infusion is sometimes used to help prevent
a recurrence.>* Although in most patients these HSRs usually abide after several ex-
posures, in some they can be the prelude to an immediate HSR.3* Skin testing could
be useful in detecting this particular subset of patients.®>* Cases of severe
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Table 2

Severity grading of immediate hypersensitivity reactions

Grade Severity Description

1 Mild Symptoms are limited to the skin (eg, flushing) or involve a single

organ or system and are mild (eg, mild back pain)

2 Moderate Symptoms involve at least 2 organs or systems (eg, flushing and
dyspnea) but there is no significant drop in blood pressure or in
oxygen saturation.

3 Severe Symptoms typically involve at least 2 organs or systems and there is a
significant drop in blood pressure (systolic<90 mm Hg and/or
syncope) and/or oxygen saturation (<92%).

Adapted from Picard M, Pur L, Caiado J, et al. Risk stratification and skin testing to guide
re-exposure in taxane-induced hypersensitivity reactions. J Allergy Clin Immunol
2016;137(4):1156; with permission.

nonimmediate HSRs (Stevens-Johnson syndrome, toxic epidermal necrolysis, acute
interstitial pneumonitis, and subacute cutaneous lupus erythematosus) have been
reported in association with paclitaxel, docetaxel, and nab-paclitaxel.®:4?>~50
Re-exposure to taxanes should not be reattempted in those patients.

DIAGNOSTIC TESTS

Although the diagnosis of an immediate HSR to taxane is usually straightforward,
several diagnostic tests can be useful to guide the re-treatment strategy and to some-
times rule out an alternative diagnosis.

Tryptase

It could be useful to measure the serum tryptase level within 4 hours of a severe
immediate HSR.3* The result should be compared with a baseline tryptase value,
which is usually obtained several days or weeks after the reaction. An increase in
the tryptase level by a factor of 1.2 times plus 2 ng/ml compared with baseline would
indicate mast cell activation even if the absolute value is equal to or less than11.4 ng/
ml.>" In addition, if the baseline level is greater than the upper limit of normal, it should
prompt an investigation for an underlying mast cell disease.®? This information should
be taken into account when re-exposing the patient to taxanes by using a more
prudent approach in patients with documented elevations in mast cell mediators.®*

Skin Testing

Skin testing could be useful to identify a subset of patients in whom an IgE-mediated
mechanism is present and who would, therefore, benefit from re-exposure through
desensitization.>*3" The proportion of patients with an IgE-mediated allergy among
all patients with immediate HSRs to taxanes varies greatly between populations
from less than 10% to around 70%.34°55% Therefore, the necessity for a skin test
may vary according to the likelihood of eliciting a positive result. As previously
mentioned, patients with more severe reactions and those whose reaction involved
flushing may be more likely to have a positive skin test result.®* Re-exposure to taxane
should never be delayed only to allow skin testing, which should ideally be performed
at least 2 weeks after the reaction to avoid false-negative results.>* Skin testing con-
centrations for paclitaxel are 1 mg/ml for a skin prick test (SPT) and up to 0.01 mg/mi
for an intradermal test (IDT).®* For docetaxel, SPT and IDT should be performed at

683



684

Picard

0.4 mg/ml.** One group has reported that higher concentrations were nonirritating but
they encountered false-positive results with paclitaxel at 6 mg/ml IDT.3¢ Skin testing
with nab-paclitaxel and cabazitaxel has not been studied.

DIFFERENTIAL DIAGNOSIS

Several other medications that are often administered shortly before or after taxanes
can elicitimmediate HSRs. Ondansetron, an antiemetic drug; ranitidine, an H2 antihis-
tamine; and dexamethasone, a corticosteroid, are often given shortly before the start
of the taxane infusion. IgE-mediated reactions have been reported with these drugs,
albeit rarely.>*°° The possibility that these medications are the cause of the HSR
rather than the taxane should be entertained if atypical features are present. For
example, if the reaction occurred after several well-tolerated cycles of taxane or if
the reaction recurred despite desensitization and very early in its course (eg, during
step 1), one should evaluate the possibility that a drug given as premedication is
responsible for the reaction through skin testing. Carboplatin is often given right after
the end of the taxane infusion and is associated with an increasing incidence of imme-
diate HSRs from the sixth cycle onwards.®”-°¢ Therefore, immediate HSRs that occur
during or shortly after the end of the carboplatin infusion are more likely to be caused
by this medication, especially if prior taxane cycles were well tolerated.>* Finally,
dexamethasone can cause facial flushing with onset, usually several hours after
intake, which lasts for several days.®® However, this condition is usually benign and
does not require any treatment.

RE-EXPOSURE TO TAXANES AFTER A HYPERSENSITIVITY REACTION

Almost all patients, regardless of the severity of the immediate HSR, can be safely re-
exposed to taxanes either through desensitization or a regular infusion.>344' Also, the
risk of having a recurrent reaction steadily decreases with repeated exposures regard-
less of the method used for re-exposure.® 33441 After an immediate HSR, many
patients will tolerate the next infusion through a regular infusion without the need for
desensitization.® 33641 However, depending on the population studied, a significant
proportion of patients will have a recurrent HSR with this approach that is sometimes
more severe than the initial reaction.®*°641 Also, it may be difficult to convince a
patient with a recent HSR to receive the same medication without any additional pre-
caution.®® In contrast, desensitization using the 3-bag, 12-step desensitization proto-
col developed at Brigham and Women’s Hospital and Dana-Farber Cancer Institute
(BWH-DFCI) has been shown to be safe and has a very high success rate, allowing
patients with HSR of any severity to be retreated with taxanes.>*3%696" A suggested
approach to taxane reintroduction is depicted in Fig. 1. It is generally agreed that the
severity of the initial HSR should guide the method chosen for re-exposure: desensi-
tization versus challenge.>3#°64" |n addition, skin testing could also be useful
because a positive skin test result may indicate an IgE-mediated mechanism and
thus a higher risk of reaction on re-exposure.>*° Therefore, patients with a positive
skin test result should be retreated as if they had a severe HSR (see Fig. 1). Patients
with mild reactions are often rechallenged by their treating oncologist and referred to
an allergy specialist only in the event of a recurrent HSR.®>“' Almost all patients with
mild HSRs tolerates a rechallenge and can safely continue treatment with regular in-
fusions.>*" In contrast, even if some patients with a severe HSR can tolerate a rechal-
lenge without reaction, it is generally advisable to re-expose those patients through
desensitization.®**! A 3-bag, 12-step protocol or, in very severe cases, a 4-bag,
16-step protocol can be used (Table 3).°* If no HSR occurs with desensitization,
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Immediate taxane HSR

l

What was the severity of the HSR?
What is the skin test result?

Grade 3 or
positive skin test result

Gra@

According to patient and
physician preference

Challenge Desensitization

If well tolerated:
consider shortening the protocol

If recurrent HSR: If well tolerated:
. If well tolerated:
consider resume regular .
e . . consider a challenge
desensitization infusions

Fig. 1. Suggested approach to taxane re-exposure in patients who experienced an immedi-
ate HSR.

the protocol could then be progressively shortened by cutting 1 bag at a time and/or
by increasing the final infusion rate to 160 mL/h.3* If a 1-bag desensitization protocol is
well-tolerated, a challenge procedure can be attempted and, if well-tolerated, the
patient could then resume regular infusions (Table 4).3* For patients with a moderate
HSR, the decision between desensitization and challenge is often made on a case-by-
case basis. For example, if the patient is reluctant to undergo retreatment with taxanes
because of the fear of a recurrent HSR, despite adequate reassurance, or if the physi-
cian, based on personal experience, considers that there is a significant risk of recur-
rent reaction, a desensitization protocol should be chosen.®*

DESENSITIZATION PROTOCOLS AND PREMEDICATION

Various desensitization protocols for taxanes have been studied with variable safety
outcomes.®736:37.62-64 Thg BWH-DFCI 3-bag, 12-step protocol has been the most
studied and has an excellent safety record (see Table 3).343%60.61 patients are pre-
medicated, as for regular infusions, before these procedures, which should be per-
formed with a 1-to-1 nursing ratio and under the supervision of an allergist with
expertise in drug desensitization.®* When second-generation antihistamines are avail-
able, it is customary to replace diphenhydramine with cetirizine.* In patients with a
severe HSR or with a recurrent HSR despite desensitization, it may be useful to add
a single dose of montelukast (10 mg) and/or aspirin (325 mg) 30 to 60 minutes before
the infusion to the premedication regimen.>*%° To alleviate the anxiety associated with
these procedures, a benzodiazepine such as lorazepam can be used.>* Approximately
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Table 3
Desensitization protocols for taxanes

Example with paclitaxel 250 mg

Volume per bag: 250 ml

Bag A: contains total dose minus cumulative dose administered with previous bags (eg, 250 mg minus (varies depending on the protocol
from 1.875 to 1.973 mg)/250 mL)

Bag B: contains 1/10" of the total dose to be administered (eg, 25 mg/250 mL)

Bag C: contains 1/100%" of the total dose to be administered (eg, 2.5 mg/250 mL)

Bag D: contains 1/1000%" of the total dose to be administered (eg, 0.25 mg/250 mL)

Only Bag A is completely infused. A fraction of the total volume of Bags B, C and D is infused to the patient. What remains is discarded.

Protocols 4-bag 3-bag 2-bag 1-bag

Bag Step Infusion Time (minutes) Cumulative Cumulative Cumulative Cumulative
rate (mL/h) Dose (mg) Dose (mg) dose (mg) dose (mg)

D 1 2.5 15 0.0006 NA NA NA

D 2 5 15 0.001 NA NA NA

D 3 10 15 0.002 NA NA NA

D 4 20 15 0.005 NA NA NA

C 5 2.5 15 0.011 0.005 NA NA

C 6 5 15 0.023 0.018 NA NA

C 7 10 15 0.048 0.043 NA NA

C 8 20 15 0.098 0.093 NA NA

989
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B 9 5 15 0.223 0.218 0.125 NA
B 10 10 15 0.473 0.468 0.375 NA
B 11 20 15 0.973 0.968 0.875 NA
B 12 40 15 1.973 1.968 1.875 NA
A 13 10 15 4.454 4.448 4.356 2.5
A 14 20 15 9.414 9.409 9.319 7.5
A 15 40 15 19.335 19.330 19.244 17.5
A 16 80 174 250 250 250 250

The final infusion rate can be increased to 120 mL/h and then to 160 mL/h if well tolerated, waiting 15 min between steps.

Duration of the protocols (hours) compared with a regular infusion (3 h)

4-bag: 6.7

3-bag: 5.7

2-bag: 4.7

1-bag: 3.7

Increasing the final infusion rate to 160 mL/h reduces the duration of the protocol by approximately 1 hour.

Abbreviation: NA, not applicable.

Data from Picard M, Pur L, Caiado J, et al. Risk stratification and skin testing to guide re-exposure in taxane-induced hypersensitivity reactions. J Allergy Clin

Immunol 2016;137(4):1154-64.e1-12.
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Table 4
Challenge protocols for taxanes

Paclitaxel (135-175 mg/m?) Infused Every 3 wk Over 3 h (Example = 294 mg)

Volume (mL) Concentration Amount (mL) of Dose Infused (mg)
Bag per Bag (mg/mL) per Bag Bag Infused per Bag
Solution 1 250 1.176 250 294 Dose Infused (mg) Cumulative
Step Solution Rate (mL/h) Time (min) Volume Infused (mL) per Step dose (mg)
1 1 2 15 0.5 0.588 0.588
2 1 8 15 2 2.352 2.940
3 1 80 185.625 247.5 291.06 294.0
Total time (hours) = 3.59

Paclitaxel (50-80 mg/m?) Infused Weekly Over 1 h (Example = 134 mg)

Volume (mL) Concentration Amount (mL) of Dose Infused (mg)
Bag per Bag (mg/mL) per Bag Bag Infused per Bag
Solution 1 250 0.536 250 134 Dose Infused (mg) Cumulative
Step Solution Rate (mL/h) Time (min) Volume Infused (mL) per Step Dose (mg)
1 1 2.5 15 0.625 0.335 0.335
2 1 25 15 6.25 3.35 3.685
3 1 250 58.35 243.125 290.315 294.0

Total time (hours) = 1.47

Data from Picard M, Pur L, Caiado J, et al. Risk stratification and skin testing to guide re-exposure in taxane-induced hypersensitivity reactions. J Allergy Clin
Immunol 2016;137(4):1154-64.e1-12.
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Management of Hypersensitivity Reactions to Taxanes

20% of patients who undergo desensitization to taxanes will experience an immediate
HSR, most commonly during the last step of the protocol.®* However, these reactions
are usually mild and almost never severe.>* With repeated exposures, the risk of recur-
rent reactions steadily decreases to around 2%.3*

CHALLENGE PROCEDURE

The goal of the challenge procedure is to insure that the patient will thereafter tolerate
aregular infusion of the drug while minimizing the risks associated with such a reaction
(see Table 4). One bag of the medication is prepared as if it was to be administered
through a regular infusion protocol.>* However, the infusion is started at a 10-fold to
100-fold slower rate than the regular infusion for 15 minutes, then increased to the reg-
ular infusion rate by 10-fold increments.®* Premedication should be administered as
for a regular infusion.>*

CURRENT CONTROVERSIES

Taxane skin testing remains controversial because most immediate HSRs to these
molecules are considered non-IgE-mediated.*" It is also unclear if the risk of recur-
rent reaction on re-exposure is increased in patients with a positive skin test result
because those patients are usually treated more conservatively than those with a
negative result.>* Another caveat is that the proportion of patients with a positive
skin test result varies greatly depending on the population studied.>*2¢ Therefore,
in a population in which a positive result on taxane skin testing is rare, it may not
be necessary to routinely skin test all patients with a taxane HSR. Finally, skin testing
may not be feasible in patients who receive weekly treatments of paclitaxel.®* Skin
testing is most useful when it affects the retreatment strategy used in a particular pa-
tient.®* For example, a patient who experiences a recurrent HSR on re-exposure,
either through challenge or desensitization, could benefit from skin testing. If skin
testing is positive, it likely indicates an IgE-mediated phenomenon and it argues
for pursuing desensitization procedures. In contrast, if skin testing is negative, it re-
mains possible that the patient will eventually tolerate regular infusions and a chal-
lenge procedure could be reattempted. Likewise, a patient with a severe HSR
would benefit from skin testing because, if it were negative, a challenge procedure
could be attempted once tolerance to desensitization is established, whereas, if it
were positive, a challenge would be discouraged even if the patient tolerates
desensitization.®*

Because many patients with an immediate taxane HSR tolerate re-exposure
through a regular infusion, it remains to be defined which patients truly benefit from
desensitization.®*%4! Some investigators consider desensitization only in patients
with a recurrent reaction on rechallenge or who suffered a severe HSR.%2° Recently,
Banerji and colleagues®' reviewed all cases of patients with immediate HSRs to pacli-
taxel at Massachusetts General Hospital over a 5-year period. They concluded that
patients with mild reactions (flushing and/or back pain) could be safely rechallenged,
albeit at half the normal infusion rate, and that patients with moderate to severe reac-
tions should be re-exposed through desensitization.*! It should be kept in mind that
severe HSRs, some fatal, have been described during rechallenge procedures to
paclitaxel despite a slower infusion rate and added premedication.'33641.66 |n
contrast, the safety of desensitization to taxanes using the BWH-DFCI protocol has
been clearly established.3438:60.6
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SUMMARY

Although immediate HSRs to taxanes are common, they should not lead to drug
discontinuation because almost all patients can be safely retreated with these mole-
cules either through desensitization or rechallenge. The severity of the HSR and the
taxane skin test result can help the clinician decide between these 2 options. Future
studies on the subject will certainly allow a better understanding of these HSRs and
will help refine the approach to retreatment.

REFERENCES

1.

2.

10.

11.

12.

13.

14,

15.

16.

17.

Taxol Prescribing Information. 2014. Available at: http://packageinserts.bms.
com/pi/pi_taxol.pdf. Accessed January 13, 2014.

Ratanajarusiri T, Sriuranpong V, Sitthideatphaiboon P, et al. A difference in the in-
cidences of hypersensitivity reactions to original and generic taxanes. Chemo-
therapy 2017;62(2):134-9.

. Markman M, Kennedy A, Webster K, et al. Paclitaxel-associated hypersensitivity

reactions: experience of the gynecologic oncology program of the Cleveland
Clinic Cancer Center. J Clin Oncol 2000;18(1):102-5.

. Kwon JS, Elit L, Finn M, et al. A comparison of two prophylactic regimens for hy-

persensitivity reactions to paclitaxel. Gynecol Oncol 2002;84(3):420-5.

. Taxotere Prescribing Information. 2013. Available at: http://products.sanofi.us/

Taxotere/taxotere.html. Accessed December 24, 2013.

. Vasey PA, Jayson GC, Gordon A, et al. Phase Ill randomized trial of docetaxel-

carboplatin versus paclitaxel-carboplatin as first-line chemotherapy for ovarian
carcinoma. J Natl Cancer Inst 2004;96(22):1682-91.

. Syrigou E, Dannos |, Kotteas E, et al. Hypersensitivity reactions to docetaxel:

retrospective evaluation and development of a desensitization protocol. Int
Arch Allergy Immunol 2011;156(3):320-4.

. Abraxane Prescribing Information. 2014. Available at: http://abraxane.com/

downloads/Abraxane_PrescribingInformation.pdf. Accessed January 3, 2014.

. Cabazitaxel Prescribing Information. 2014. Available at: http://products.sanofi.us/

jevtana/jevtana.html. Accessed January 12, 2014.

Gradishar WJ, Tjulandin S, Davidson N, et al. Phase Il trial of nanoparticle
albumin-bound paclitaxel compared with polyethylated castor oil-based pacli-
taxel in women with breast cancer. J Clin Oncol 2005;23(31):7794-803.
Yamamoto Y, Kawano |, lwase H. Nab-paclitaxel for the treatment of breast can-
cer: efficacy, safety, and approval. Onco Targets Ther 2011;4:123-36.

Demoly P, Adkinson NF, Brockow K, et al. International Consensus on drug al-
lergy. Allergy 2014;69(4):420-37.

Weiss RB, Donehower RC, Wiernik PH, et al. Hypersensitivity reactions from taxol.
J Clin Oncol 1990;8(7):1263-8.

Wiernik PH, Schwartz EL, Strauman JJ, et al. Phase | clinical and pharmacoki-
netic study of taxol. Cancer Res 1987;47(9):2486-93.

Kris MG, O’Connell JP, Gralla RJ, et al. Phase | trial of taxol given as a 3-hour infu-
sion every 21 days. Cancer Treat Rep 1986;70(5):605-7.

Markman M, Kennedy A, Webster K, et al. Simplified regimen for the prevention
of paclitaxel-associated hypersensitivity reactions. J Clin Oncol 1997;15(12):
3517.

Chen FC, Wang LH, Zheng XY, et al. Meta-analysis of the effects of oral and intra-
venous dexamethasone premedication in the prevention of paclitaxel-induced
allergic reactions. Oncotarget 2016;8:19236-43.


http://packageinserts.bms.com/pi/pi_taxol.pdf
http://packageinserts.bms.com/pi/pi_taxol.pdf
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref2
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref2
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref2
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref3
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref3
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref3
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref4
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref4
http://products.sanofi.us/Taxotere/taxotere.html
http://products.sanofi.us/Taxotere/taxotere.html
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref6
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref6
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref6
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref7
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref7
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref7
http://abraxane.com/downloads/Abraxane_PrescribingInformation.pdf
http://abraxane.com/downloads/Abraxane_PrescribingInformation.pdf
http://products.sanofi.us/jevtana/jevtana.html
http://products.sanofi.us/jevtana/jevtana.html
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref10
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref10
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref10
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref11
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref11
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref12
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref12
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref13
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref13
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref14
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref14
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref15
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref15
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref16
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref16
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref16
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref17
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref17
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref17

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Management of Hypersensitivity Reactions to Taxanes

Mertens WC, Eisenhauer EA, Jolivet J, et al. Docetaxel in advanced renal carci-
noma. A phase Il trial of the National Cancer Institute of Canada Clinical Trials
Group. Ann Oncol 1994;5(2):185-7.

Pazdur R, Lassere Y, Soh LT, et al. Phase |l trial of docetaxel (Taxotere) in meta-
static colorectal carcinoma. Ann Oncol 1994;5(5):468-70.

Francis PA, Rigas JR, Kris MG, et al. Phase Il trial of docetaxel in patients with
stage Il and IV non-small-cell lung cancer. J Clin Oncol 1994;12(6):1232-7.
Semb KA, Aamdal S, Oian P. Capillary protein leak syndrome appears to explain
fluid retention in cancer patients who receive docetaxel treatment. J Clin Oncol
1998;16(10):3426-32.

Cortes JE, Pazdur R. Docetaxel. J Clin Oncol 1995;13(10):2643-55.

Piccart MJ, Klijn J, Paridaens R, et al. Corticosteroids significantly delay the onset
of docetaxel-induced fluid retention: final results of a randomized study of the Eu-
ropean Organization for Research and Treatment of Cancer Investigational Drug
Branch for Breast Cancer. J Clin Oncol 1997;15(9):3149-55.

Stinchcombe TE. Nanoparticle albumin-bound paclitaxel: a novel Cremphor-EL-
free formulation of paclitaxel. Nanomedicine (Lond) 2007;2(4):415-23.
Cucinotto |, Fiorillo L, Gualtieri S, et al. Nanoparticle aloumin bound Paclitaxel in
the treatment of human cancer: nanodelivery reaches prime-time? J Drug Deliv
2013;2013:905091.

Sofias AM, Dunne M, Storm G, et al. The battle of “nano” paclitaxel. Adv Drug De-
liv Rev 2017. [Epub ahead of print].

Galsky MD, Dritselis A, Kirkpatrick P, et al. Cabazitaxel. Nat Rev Drug Discov
2010;9(9):677-8.

de Bono JS, Oudard S, Ozguroglu M, et al. Prednisone plus cabazitaxel or mitox-
antrone for metastatic castration-resistant prostate cancer progressing after do-
cetaxel treatment: a randomised open-label trial. Lancet 2010;376(9747):
1147-54.

Bracarda S, Gernone A, Gasparro D, et al. Real-world cabazitaxel safety: the Ital-
ian early-access program in metastatic castration-resistant prostate cancer.
Future Oncol 2013;10:975-83.

Pivot X, Koralewski P, Hidalgo JL, et al. A multicenter phase Il study of XRP6258
administered as a 1-h i.v. infusion every 3 weeks in taxane-resistant metastatic
breast cancer patients. Ann Oncol 2008;19(9):1547-52.

Exposito O, Bonfill M, Moyano E, et al. Biotechnological production of taxol and
related taxoids: current state and prospects. Anticancer Agents Med Chem 2009;
9(1):109-21.

Szebeni J, Muggia FM, Alving CR. Complement activation by Cremophor EL as a
possible contributor to hypersensitivity to paclitaxel: an in vitro study. J Natl Can-
cer Inst 1998;90(4):300-6.

Weiszhar Z, Czucz J, Revesz C, et al. Complement activation by polyethoxylated
pharmaceutical surfactants: Cremophor-EL, Tween-80 and Tween-20. Eur J
Pharm Sci 2012;45(4):492-8.

Picard M, Pur L, Caiado J, et al. Risk stratification and skin testing to guide re-
exposure in taxane-induced hypersensitivity reactions. J Allergy Clin Immunol
2016;137(4):1154-64.e1112.

Prieto Garcia A, Pineda de la Losa F. Immunoglobulin E-mediated severe
anaphylaxis to paclitaxel. J Investig Allergol Clin Immunol 2010;20(2):170-1.
Alvarez-Cuesta E, Madrigal-Burgaleta R, Angel-Pereira D, et al. Delving into cor-
nerstones of hypersensitivity to antineoplastic and biological agents: value of
diagnostic tools prior to desensitization. Allergy 2015;70(7):784-94.

691


http://refhub.elsevier.com/S0889-8561(17)30077-2/sref18
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref18
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref18
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref19
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref19
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref20
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref20
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref21
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref21
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref21
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref22
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref23
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref23
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref23
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref23
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref24
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref24
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref25
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref25
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref25
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref26
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref26
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref27
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref27
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref28
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref28
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref28
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref28
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref29
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref29
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref29
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref30
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref30
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref30
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref31
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref31
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref31
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref32
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref32
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref32
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref33
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref33
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref33
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref34
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref34
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref34
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref35
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref35
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref36
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref36
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref36

692

Picard

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Madrigal-Burgaleta R, Berges-Gimeno MP, Angel-Pereira D, et al. Hypersensitiv-
ity and desensitization to antineoplastic agents: outcomes of 189 procedures with
a new short protocol and novel diagnostic tools assessment. Allergy 2013;68:
853-61.

Feldweg AM, Lee CW, Matulonis UA, et al. Rapid desensitization for hypersensi-
tivity reactions to paclitaxel and docetaxel: a new standard protocol used in 77
successful treatments. Gynecol Oncol 2005;96(3):824-9.

Vanhaelen M, Duchateau J, Vanhaelen-Fastre R, et al. Taxanes in Taxus baccata
pollen: cardiotoxicity and/or allergenicity? Planta Med 2002;68(1):36-40.
Bukacel DG, Bander R, lbrahim RB. Cross-reactivity between paclitaxel and ha-
zelnut: a case report. J Oncol Pharm Pract 2007;13(1):53-5.

Banerji A, Lax T, Guyer A, et al. Management of hypersensitivity reactions to Car-
boplatin and Paclitaxel in an outpatient oncology infusion center: a 5-year review.
J Allergy Clin Immunol Pract 2014;2(4):428-33.

Hiraki A, Aoe K, Murakami T, et al. Stevens-Johnson syndrome induced by pacli-
taxel in a patient with squamous cell carcinoma of the lung: a case report. Anti-
cancer Res 2004;24(2C):1135-7.

Sawada VY, Sugita K, Kabashima R, et al. Docetaxel-induced Stevens-Johnson
syndrome with regenerating epidermis composed of atypical keratinocytes.
J Eur Acad Dermatol Venereol 2009;23(11):1333-5.

Taj A. Docetaxel-induced hypersensitivity pneumonitis mimicking lymphangitic
carcinomatosis in a patient with metastatic adenocarcinoma of the lung. Hematol
Oncol Stem Cell Ther 2013;6(3-4):117-9.

Nagata S, Ueda N, Yoshida Y, et al. Severe interstitial pneumonitis associated
with the administration of taxanes. J Infect Chemother 2010;16(5):340-4.

Read WL, Mortimer JE, Picus J. Severe interstitial pneumonitis associated with
docetaxel administration. Cancer 2002;94(3):847-53.

Von Hoff DD, Ervin T, Arena FP, et al. Increased survival in pancreatic cancer with
nab-paclitaxel plus gemcitabine. N Engl J Med 2013;369(18):1691-703.

Chen M, Crowson AN, Woofter M, et al. Docetaxel (taxotere) induced subacute
cutaneous lupus erythematosus: report of 4 cases. J Rheumatol 2004;31(4):
818-20.

Marchetti MA, Noland MM, Dillon PM, et al. Taxane associated subacute cuta-
neous lupus erythematosus. Dermatol Online J 2013;19(8):19259.

Lamond NW, Younis T, Purdy K, et al. Drug-induced subacute cutaneous lupus
erythematosus associated with nab-paclitaxel therapy. Curr Oncol 2013;20(5):
e484-7.

Valent P, Akin C, Arock M, et al. Definitions, criteria and global classification of
mast cell disorders with special reference to mast cell activation syndromes: a
consensus proposal. Int Arch Allergy Immunol 2012;157(3):215-25.

Picard M, Giavina-Bianchi P, Mezzano V, et al. Expanding spectrum of mast cell
activation disorders: monoclonal and idiopathic mast cell activation syndromes.
Clin Ther 2013;35(5):548-62.

Giavina-Bianchi P, Caiado J, Picard M, et al. Rapid desensitization to chemo-
therapy and monoclonal antibodies is effective and safe. Allergy 2013;68(11):
1482-4.

Leung J, Guyer A, Banerji A. IgE-mediated hypersensitivity to ondansetron and
safe use of palonosetron. J Allergy Clin Immunol Pract 2013;1(5):526-7.

Park KH, Pai J, Song DG, et al. Ranitidine-induced anaphylaxis: clinical features,
cross-reactivity, and skin testing. Clin Exp Allergy 2016;46(4):631-9.


http://refhub.elsevier.com/S0889-8561(17)30077-2/sref37
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref37
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref37
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref37
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref38
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref38
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref38
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref39
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref39
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref40
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref40
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref41
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref41
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref41
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref42
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref42
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref42
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref43
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref43
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref43
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref44
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref44
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref44
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref45
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref45
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref46
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref46
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref47
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref47
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref48
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref48
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref48
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref49
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref49
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref50
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref50
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref50
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref51
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref51
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref51
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref52
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref52
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref52
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref53
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref53
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref53
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref54
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref54
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref55
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref55

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Management of Hypersensitivity Reactions to Taxanes

Rachid R, Leslie D, Schneider L, et al. Hypersensitivity to systemic corticoste-
roids: an infrequent but potentially life-threatening condition. J Allergy Clin Immu-
nol 2011;127(2):524-8.

Zanotti KM, Rybicki LA, Kennedy AW, et al. Carboplatin skin testing: a skin-
testing protocol for predicting hypersensitivity to carboplatin chemotherapy.
J Clin Oncol 2001;19(12):3126-9.

Schwartz JR, Bandera C, Bradley A, et al. Does the platinum-free interval predict
the incidence or severity of hypersensitivity reactions to carboplatin? The experi-
ence from Women and Infants’ Hospital. Gynecol Oncol 2007;105(1):81-3.
Decadron. Available at: https://www.accessdata.fda.gov/drugsatfda_docs/label/
2004/11664slr062_decadron_Ibl.pdf. Accessed March 31, 2017.

Lee CW, Matulonis UA, Castells MC. Rapid inpatient/outpatient desensitization for
chemotherapy hypersensitivity: standard protocol effective in 57 patients for 255
courses. Gynecol Oncol 2005;99(2):393-9.

Castells MC, Tennant NM, Sloane DE, et al. Hypersensitivity reactions to chemo-
therapy: outcomes and safety of rapid desensitization in 413 cases. J Allergy Clin
Immunol 2008;122(3):574-80.

Essayan DM, Kagey-Sobotka A, Colarusso PJ, et al. Successful parenteral
desensitization to paclitaxel. J Allergy Clin Immunol 1996;97(1 Pt 1):42-6.
Robinson JB, Singh D, Bodurka-Bevers DC, et al. Hypersensitivity reactions and
the utility of oral and intravenous desensitization in patients with gynecologic ma-
lignancies. Gynecol Oncol 2001;82(3):550-8.

Gastaminza G, de la Borbolla JM, Goikoetxea MJ, et al. A new rapid desensitiza-
tion protocol for chemotherapy agents. J Investig Allergol Clin Immunol 2011;
21(2):108-12.

Breslow RG, Caiado J, Castells MC. Acetylsalicylic acid and montelukast block
mast cell mediator-related symptoms during rapid desensitization. Ann Allergy
Asthma Immunol 2009;102(2):155-60.

A fatal anaphylactic reaction to paclitaxel is described, which was preceded by
a possible delayed reaction to the initial infusion. Allergy Asthma Proc 2011;
32(1):79.

693


http://refhub.elsevier.com/S0889-8561(17)30077-2/sref56
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref56
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref56
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref57
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref57
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref57
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref58
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref58
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref58
https://www.accessdata.fda.gov/drugsatfda_docs/label/2004/11664slr062_decadron_lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2004/11664slr062_decadron_lbl.pdf
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref60
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref60
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref60
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref61
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref61
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref61
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref62
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref62
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref63
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref63
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref63
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref64
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref64
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref64
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref65
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref65
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref65
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref66
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref66
http://refhub.elsevier.com/S0889-8561(17)30077-2/sref66

	Management of Hypersensitivity Reactions to Taxanes
	Key points
	Introduction
	Terminology
	Epidemiology
	Paclitaxel
	Docetaxel
	Nab-Paclitaxel
	Cabazitaxel

	Pathophysiology
	Clinical features
	Immediate Hypersensitivity Reactions
	Nonimmediate Hypersensitivity Reactions

	Diagnostic tests
	Tryptase
	Skin Testing

	Differential diagnosis
	Re-exposure to taxanes after a hypersensitivity reaction
	Desensitization protocols and premedication
	Challenge procedure
	Current controversies
	Summary
	References


