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Abstract

Objectives: Our aim is to share our platinum salt-, taxane- and irinotecan-induced rapid drug desensitisation (RDD)
experiences.

Methods: In our study, the demographic data, initial HSR grades, skin test results and RDD success rates of patients
who underwent a 12-step RDD protocol, and their breakthrough reactions (BTR) observed during desensitisation were
retrospectively examined.

Results: The mean age of 28 patients who underwent RDD (platinum=22, taxane=4, irinotecan=2) was 57 (40-72), and
53.6% of the patients were female. 87 RDD procedures (platinum=56, taxane=21, irinotecan=10) were performed in
total. 32.1% of the initial HSRs were grade 3 and 60.7% were grade 2. In terms of skin test results, 17 patients in the plati-
num group showed positivity to skin test. Two patients with negative results had a positive result on graded challenge.
One patient in the taxane group had a negative skin test result yet had a grade 3 HSR. BTRs were observed in 46.4% of
our patients — but none were at grade 3 in severity. 5 patients were unable to successfully complete the RDD protocol.
Conclusion: 12-step protocol was proven safe and efficient in our experiences with RDD. Our RDD success rate was 94.3%.
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rug hypersensitivity reactions (HSRs) are expected

during chemotherapy (CT) treatment regimens. Re-
peated drugexposure and/or drug formulation factors are
defined as risk factors for the occurrence of immediate-
type HSRs. Giventhat such HSRs are mild in terms of sever-
ity, they can be partially resolved with the use of premedi-
cation and slow-infusion.But ifHSRsare moderate to severe
in severity,or skin tests confirm an allergy tothe drug in
question, the first option is to switch to another low toxic-
ity drug with the same efficacy. In cases where this option
is out of the question, a rapid drug desensitisation (RDD)

procedure with the responsible CT agent is performed in-
stead.l"

RDD is a treatment method in which mast cells are desensi-
tised by gradually and periodically increasing the infusion
rate of the responsible drug starting from lower to higher
doses.*® Desensitisation procedures for IgE- or non-IgE-
mediated drug allergies can be reliably performed on nu-
merous drug groups (antibiotics, biologic agents, non-ste-
roidal anti-inflammatory drugs, radiocontrast agents etc.)
including CT agents.®'2 Desensitisation to CT agents was
first performed in the 1990s. HSRs, which are now more fre-
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quent due to an increase in CT agent usage, have increased
the need for desensitisation procedures, and over the years,
the 12-step desensitisation protocol with well-proven effi-
cacy and safety was developed.!'>"!

With this study, we aim to demonstrate the efficacy and
safety of our protocol and contribute to the existing litera-
ture by sharing our experiences with 12-step desensitisa-
tion performed using antineoplastic agents.

Methods

Our study was carried out retrospectively in collaboration
with Adult Allergy/Immunology and Medical Oncology
clinics of an advanced tertiary central hospital. Patients
over the age of 18 who developed an immediate-type HSR
to antineoplastic drugs and underwent a desensitisation
procedure between September 2019 and February 2021
were included to this study. The evaluation of all patients,
the decision of going through with an RDD procedure and
the preparation of the RDD protocol were all made and car-
ried out by an allergy specialist.

Patients

The age, sex, comorbidities, drug allergy histories and ma-
lignancy type of the patients, the name of the suspected
drug they developed reactions to, the observed allergic
symptoms and thesteps during whichthe allergic symp-
toms occurred were questioned. HSRs were categorized as
grade 1 (mild) [Symptoms are limited to the skin (e.g., flush-
ing) or involve a single organ/system and are mild (e.g., mild
back pain)], grade 2 (moderate) [Symptoms involve at least 2
organs/systems (e.g., flushing and dyspnoea), but there is no
significant decrease in blood pressure or oxygen saturation]
and grade 3 (severe) [Severe symptoms typically involve at
least 2 organs/systems, and there is a significant decrease in
blood pressure (systolic<k90 mm Hg and/or syncope) and/or
oxygen saturation (<92%)] according to Brown classifica-
tion.l'sI Skin tests were performed thereafter.

Skin tests were carried out according to the European Net-
work for Drug Allergy/European Academy of Allergy and
Clinical Immunology (ENDA/EAACI) recommendations.''”!
The patients were required not to have used corticosteroid
and antihistaminic drugs 7 days prior to the test. The skin
tests were performed within 7 to 40 days and were person-
alized for each patient in a way that they do not interfere
with their cancer treatment.

The suspected drugs were first tested with skin prick tests
(SPT). Intradermal (ID) tests were performed on ones with
negative SPT results afterwards. Drug concentrations for
the SPT were carboplatin 10 mg/mL, cisplatin 1 mg/mL, ox-
aliplatin 5 mg/mL, paclitaxel 6 mg/mL, docetaxel 10 mg/
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mL. Drug concentrations for the ID test were carboplatin 1
mg/mL, cisplatin 0.1 mg/mL, oxaliplatin 0.5 mg/mL, pacli-
taxel 0.06 mg/mL, docetaxel 1 mg/mL." A weal of 3 mm
or more in diameter for SPTs or an increase in diameter of
the initial ID of 3 mm or more were defined as a positive
test, provided that the two conditions, a negative response
to control solution (0.9% saline) and a positive response to
histamine (SPT: 10 mg/mL) were satisfied.

For evaluating the atopies of the patients, an aeroallergen
panel (Allergopharma, Stockholm, Sweden)widely utilized
in skin tests was used.

The decision on which patients were to undergo desensitisa-
tion was based on their HSR grades and skin test results. The
following patient groups have undergone desensitisation:

Patients who had a skin test:

» Patients who had a positive skin test result with the sus-
pected drug

- Patients who had a negative skin test result with the
suspected drug but had grade 3 HSR

» Patients whohad a negative skin test result with the sus-
pected drug but had grade 1 to 2 HSR and therefore, un-
derwent a gradual challenge with the suspected drug
and showed positivity

Patients who did not have a skin test:
+ All patients with grade 2 to 3 HSRs

Desensitisation Protocol

As part of the standard, 3 varied drug dilutions were
made. Bag A was at 1:100, B at 1:10 and C at 1:1 of the
parent drug,each in 250 mL volume with a 5% dextrose or
0.9% saline content. Infusion was initiated starting from
the bag A,which was used in the steps 1 to 4, then bagB
was used for the steps 5 to 8 and finally bagC for the steps
9 to 12. In this 12-step protocol, the plan was to reach the
target drug dose in 5.82 hours by increasing the infusion
rate at 15-minute (min) intervals. A 16-step protocol was
developed for patients with near-fatal anaphylaxis by pre-
paring an additional bagdiluted at 1:1000 ratio. Desensi-
tisations were performed in a clinical setting under the
personal supervision of a nurse and an oncology special-
ist so that immediate actions can be taken if and when
the need arises. Patients were intravenously given meth-
ylprednisolone (kg/0.5 mg), antihistaminic (pheniramine
45.5 mg) and a H2 receptor blocker (ranitidine 50 mg) as
premedication 30 minutes prior to the procedure. A pa-
tient’s vital signs were recorded before and during the
procedure for 30 minutes.'>'®

During desensitisation, the infusion would be shut each
time HSRs occurred to treat patients’ symptoms. Once the
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symptoms were treated and restrained, the infusion would
resume from the previous step. But in cases where patients
experienced a grade 3 HSR, the procedure would discon-
tinue.

Statistical Analysis

We used SPSS (version: 22.0Armonk NY, IBM Corp. 2013) for
statistical analysis. For descriptive analysis, we presented
continuous variables as mean with standard deviation (SD)
or as median with quarter range (IQR) as suitable. The nu-
merical variables between two independent conditions
were analysed by Student-t test in case of normal distribu-
tion and by Mann-Whitney-u test in case of the opposite.

Results

Skin tests were performed on all but 6 of the 115 patients
who have been reported to have an immediate-type HSR
during chemotherapy treatment regimen in the last 1.5
years. After the evaluations, 28 patient who underwent
an RDD were included to the study. The median age was
57 (40-72) and 53.6% of the patients were female. 35.7%
of the patients had ovary cancer, 25% lung cancer, 21.4%
colorectal cancer, 7.1% breast cancer, 7.1% pancreatic can-
cer, 3.6% gastric cancer and 67.9% of the patients had their
disease in the metastatic stage. 35.7% of the patients had
comorbidities (hypertension, diabetes mellitus, asthma,
coronary artery disease etc.), 3.5% had atopy, 14.3% had
drug allergy history. Platins were the main culprit drugs
in our study group, followed by paclitaxel. Distribution of
desensitised drugs is as follows: carboplatin (n=12), oxali-
platin (n=8), cisplatin (n=2), paclitaxel (h=4) and irinotecan
(n=2). Demographic and clinical characteristics of patients
are presented in Table 1.

Skin Test Results and Desensitisation Decisions

In the platinum group, 19 out of 22 patients were tested
with the skin test and 17 of them had a positive result: car-
boplatin (n=10; IDT [n = 5], prick [n=5]), oxaliplatin (n=5;
IDT [n=4], prick [n=1]) and cisplatin (n=2; both IDT). Two
patients from the platinum group who had negative skin
test results underwent desensitisation regardless,since
their graded drug provocation test results were positive.Di-
rect desensitisation was applied to the 3 patients who were
unable to undergo skin testing.

A skin test with paclitaxel was performed on one patient and
found negative. Desensitisation was applied to this patient
due to a grade 3 HSR. Direct desensitisation was applied to
other 3 patients who could notundergo skin testing.

No skin test with irinotecan was performed due to a lack of
knowledge regarding its irritative dose. Direct desensitisa-
tion was applied to patients with grade 2 HSR (Table 1).

Characteristics of Initial HSRs

Three carboplatin users (13.6%) and 1 paclitaxel user (25%)
developed HSRs after initial drug exposure. The remain-
ing patients developed HSRs after repeated drug expo-
sures. We have found that drug-induced HSRs developed
at an average drug exposure of 6.37+5.1 in the platinum
group and 2.50+1.0 in the taxane group. 32.1% of HSRs
were grade 3, 60.7% were grade 2. None of our patients
with grade 3 HSRs experienced cardiac and/or respiratory
arrest. Initial reaction grades and cycles of all patients are
presented in Table 1.

The most common platinum drug-related reactions were
cutaneous (77.3%), while paclitaxel drug-related ones were
mostly consisted of respiratory symptoms (%100). A de-
tailed distribution of the observed symptoms associated
with the drugs are presented in Table 2.

Rapid Drug Desensitisation

A total of 87 RDDs were performed on 28 patients. As for
the distribution of the patients who underwent RDDs: 56
RDDs were performed with platinum drugs (carboplatin
n=27, 31.0% of RDDs; oxaliplatin n=25, 28.7% of RDDs; cis-
platin n=4, 4.6% of RDDs) and a total of 21 RDDs were per-
formed on 4 paclitaxel users (24.1% of RDDs). 10 RDDs were
performed on 2 irinotecan users (11.5% of RDDs) (Fig. 1). A
4-bag protocol was applied to one of our patients due to
occurrence of HSRsin the first couple minutes of the pro-
cedure. Such HSRs included urticaria, abdominal pain, syn-
cope and continued in the form of hypotension.All desen-
sitisation procedures were carried out in a clinical setting
under personal supervision of a nurse.

15 of the 28 patients who underwent RDDs were able to
take their medications without experiencing any allergic
reactions. 13 patients developed a breakthrough reaction
(BTR) and 5 of these patients’ RDD procedure was discon-
tinued. In 8 patients, desensitisation procedure was suc-
cessfully completed with steroid and/or antihistaminic
treatments. Grade 2 reactions were observed in 3 out of the
5 patients who had to discontinuethe desensitisation pro-
cedure. The remaining two patients showed grade 1 reac-
tions (Table 3). Out of these 5 patients who had to discon-
tinue the procedure, 2 had to cancel due topersistent grade
2 BTRs which continued despite returning to the previous
steps in infusion. The remaining 3 patients had to undergo
their RDDs without the supervision of an oncology doctor
and their desensitisations had to be terminated upon the
occurrence of an allergic reaction without resorting to dose
adjustments. In total, 94.3% of the 87 RDD protocols were
successful and 5.7% were failed.
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Table 2. Symptoms and signs during initial HSRs in 28 patients

Ayhan et al., Experience With Rapid Drug Desensitisation With Chemotherapeutics / doi: 10.14744/ejmi.2021.77776

Carboplatin (n=12)

Oxaloplatin (n=8)

Cisplatin (n=2) Paclitaxel (n=4) Irinotecan (n=2)

Symptoms and signs, n (%)

Cutaneous 9(75.0) 6 (75.0
Flushing* 3(25.0) 1(125
Pruritus 3 (25.0) 2(25.0
Urticaria 6 (50.0) 4 (50.0
Angioedema 1(8.3) 0(0)
Cardiovascular 7 (58.3) 4 (50.0
Chest pain 1(8.3) 0(0)
Presyncope 2(16.7) 1(12.5)
Syncope 2(16.7) 2(25.0)
Hypotension 2(16.7) 3(37.5)
Palpitation 2(16.7) 0(0)
Respiratory 8 (66.7) 2(25.0)
Dyspnea 8 (66.7) 2(25.0)
Desaturation 0(0) 0(0)
Throat tightness 1(8.3) 0(0)
Gastrointestinal 1(8.3) 4 (50)
Nausea/vomiting 1(8.3) 3(37.5)

Abdominal pain

1(12.5)

2(100) 2(50.0) 2(100)
1(50.0) 2(50) 0(0)
2(100) 0(0) 0(0)
2(50.0) 0(0) 0(0)
0(0) 0(0) 2(100)
0(0) 3(75.0) 0(0)
0(0) 3(75.0) 0(0)
0(0) 0(0) 0(0)
0(0) 1(25.0) 0(0)
0(0) 1(25.0) 0(0)
0(0) 0(0) 0(0)
1(50.0) 4 (100) 2(100)
1(50.0) 4(100) 1(50.0)
0(0) 0(0) 0(0)
0(0) 0(0) 1(50.0)
0(0) 1(25.0) 1(50.0)
0(0) 0(0) 0(0)
0(0) 1(25.0) 1(50.0)

HSR: hypersensitivity reaction; *Defined as erythema, warmth, or both.

Figure 1.The number of patients who reacted individual chemother-
apeutics and total number of RDDs for each chemotherapeutic.

Breakthrough Reactions

BTRs were seen in 13 out of 28 patients who underwent
an RDD and in 17 out of 87 RDD protocols.In 9 of these 13
patients (69.2%), BTRs occurred during the first desensiti-
sation procedure, while in 2 patients, the reactions were
seen during the 2nd and 3rd desensitisation procedures.
One patient developed BTRs during all 5 desensitisation
procedures. 88.2% of the BTRs developed while using bag
C (70.6%) at the 12t step.69.2 percent of the reactions were

grade 2 and 30.8% were grade 1. No grade 3 reactions were
observed in any patient. In the paclitaxel group, none of
the patients experienced BTRs. No BTR was observed in
the patient who underwent a 4-bag protocol as well. The
observed symptoms are presented in Table 3. No intensive
care need or mortality due to BTRs was observed in any pa-
tients.

Discussion

In this study, safety and efficacy of 12-step RDD with an-
tineoplastic agents performed in the last 1.5 years were
retrospectively examined. 87 RDD protocols with platinum
salts, taxanes and irinotecan drugs were applied to 28 pa-
tients and 94.3% of these protocols were successfully com-
pleted. On a patient basis, 23 (82.1%) out of 28 patients
had successfully completed their RDD protocols. Thanks
to drug desensitisation method, the vast majority of the
patients were able to continue taking the necessary active
drugs for their cancer treatments.

In the last few decades, various desensitisation protocols
have been performed for chemotherapeutic agents. Such
protocols may use different numbers of bagsand steps
and can change in duration(e.g., the 2-hour RDD protocol
performed on 11 female patients by Gastaminza A et al.,
single-bag protocol performed on 90 patients by Pérez-
Rodriguez E et al.).'*2% Pérez-Rodriguez E et al. found a
soaring success rate of 94.69% for 490 RDD procedures.



Table 3. Details of the breakthrough reactions (Rx)

Rx Grade Completed

Breakthrough Rx

Case No Name Age, years Primary Malignancy Atopy Chemoteraphy Skin tests HSR Grade initial RDD, N

Yes

15t RDD, 12t step (C) flushing,

Neg. Carboplatin Prick (+) 11 2

Lung

60

CA

erythema
2" RDD, 12t step (C)

Yes

Neg Oxoloplatin IDT (+) 11

Colorectal

66

HA

flushing
15t RDD, 5% step (B) angioedema

No

1

Irinotecan ND
Prick (+)

Neg
Neg

Pancreatic

46

MS

Yes

1,3 RDD, 9% step(C)
2,4,5 RDD, 12t step (C) flushing,

Carboplatin

Ovary

55

NK

itching, chest pain and dispne

Yes
Yes
Yes

15* RDD, 3t step(A) dispne
2" RDD, 12t step(C) flushing
3" RDD, 11t step(C) flushing,

1

IDT (+)

Cisplatin
Carboplatin

Neg
Neg
Neg

Lung
Lung
Lung

58
70
62

HO
TO
MA

2
6

IDT (+)

Prick (+)

Oxoloplatin

itching
15t RDD, 12t step(C) flushing,

No

1

Colorectal Neg Oxoloplatin Prick (+)

40

oT

itching and dispne
1% RDD, 12t step(C) flushing,

Yes

ND 1] 4

Oxoloplatin

Colorectal Neg

57

ST

itching
1% RDD, 12t step(C) flushing,

No

1

Neg Carboplatin Prick (+)

Ovary

70

HC

10

itching
9 3"RDD, 12* step(C) angioedema

Yes
No

ND
IDT (+)

Irinotecan
Carboplatin

Neg

Pancreatic

70
65

SA
SA

11

15t RDD, 12t step(C) flushing,

1

Neg

Ovary

12

itching and nausea
15t RDD, 12t step(C) flushing,

No

51 Ovary Neg Carboplatin Prick (+) 11 1

HK

13

itching and dispne

HSR: hypersensitivity reaction; Rx: breakthrough reactions; RDD: rapid drug desensitization; Neg: negative; IDT: intradermal test; ND: not done.
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In their study however, although the
success rate of the single-bag protocol
was high in the non-platinum group
agents, the same efficacy was not
present in the platinum group. Also,
BTRs requiring epinephrine injections
were observedduring the RDDs of the
platinum group patients. Considering
these results, it can be concluded that
this protocol lacks the sufficient safety
and efficacy for the platinum group
drugs.?® The 12-step RDD protocol
developed at Brigham and Women'’s
Hospital (BWH) is considered as the
safest and most effective desensiti-
sation protocol.> %31 Hence, we pre-
ferred using this 12-step protocol
which is well-proven in terms of safety
and efficacy.No BTRs requiring an
epinephrine injection were observed
during the RDDs of our patients. The
majority of our patients were users of
platinum group agents and our RDD
had 94.3% success rate. Kendirlinan et
al. who performed the same protocol
found a success rate of 98.3% in 41 pa-
tients over 122 RDD procedures.?'The
reason why our success rate is lower is
the lack of personal supervision due
to having only one allergy specialist in
the hospital which led to lack of dose
modifications during reactions. This is
reflected on three out of 5 unsuccess-
ful cases where the procedure was put
on hold to treat allergic symptoms of
the patients upon BTR occurrence and
the RDDs were cancelled without re-
turning back to previous steps. This,
indeed, understates our true success
rate. In reality, RDD was discontinued
in only 2 of our patients due to persis-
tent allergic reactions despite return-
ing to previous steps and adjusting
doses upon BTR occurrence.

In our study, RDDs were performed
with platinum salts, taxanes and iri-
notecansince allour patients showed
negative results on skin testsforHSRs
to biologic agents (trastuzumab, per-
tuzumab, cetuximab and panitumum-
ab) and had grade 1-2 HSRs. HSRs of
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all of these patients were resolved with premedication and
slow-infusion, thus negating the need for RDDs. Thus, un-
necessary RDD protocols were avoided. For this reason, the
data shared in this study solely relates to RDD protocols
with platinum salts, taxanes and irinotecan.

It has been reported in many studies to this date that initial
HSRs occur averagely after 6 to 10 drug exposuresfor plati-
num group agents, and 2 for taxanes.’> %! |n line with our
data, HSRs were observedat an average drug exposure of
6.37+5.1 for the platinum group and 2.50+1.0 for the tax-
ane group.13 out of 28 patients (46.4%) who underwent
RDD developed BTRs. Similarly, Kang Y et al. also found the
BTR rate to be 45% in their recent study.?¥ Although BTR
was observed in almost half of the patients, none of them
were at grade 3 in terms of severity. As another point to
consider,most of our patients completed their RDD proce-
dures despite BTR reactions. Similarly, high success rates
can also be seen in other studies despite high BTR occur-
rence rates, such as 39%, in 12-step RDD protocols. 2"

The data we have obtained during our study show that the
12-step RDD protocol is effective and safe for patients. It
can be concluded that RDD success ratescan be raised if
they are performed under the personal supervision of an
allergy specialist.

Disclosures

Ethics Committee Approval: The study was approved by the
Ethics Committee of Kartal Dr. Lutfi Kirdar City Hospital with ap-
proval number of 514/188/12. (27.10.2020).

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept - M.A,; Design - M.A,, K.T,;
Supervision — K.T,; Materials - M.A., K.T.; Data collection &/or pro-
cessing — M.A., K.T,; Analysis and/or interpretation — M.A,; Literature
search - M.A,, K.T.; Writing - M.A., K.T,; Critical review - M.A,, K.T.

References

1. Rosell6 S, Blasco |, Garcia Fabregat L, Cervantes A, Jordan K;
ESMO Guidelines Committee. Management of infusion reac-
tions to systemic anticancer therapy: ESMO Clinical Practice
Guidelines. Ann Oncol 2017;28:100-18. [CrossRef]

2. Castells MC, Tennant NM, Sloane DE, Hsu FI, Barrett NA, Hong
DI, et al. Hypersensitivity reactions to chemotherapy: out-
comes and safety of rapid desensitization in 413 cases. J Al-
lergy Clin Immunol 2008;122:574-80. [CrossRef]

3. LenzHJ. Management and prepared ness for infusion and hy-
persensitivity reactions. Oncologist 2007;12:601-9 [CrossRef]

4. Peck SM, Siegal S, Bergamini R. Successful desensitization in
penicilin sensitivity. ] Am Med Assoc 1947;134:1546. [CrossRef]

5. Celik GE. ilac asiri duyarhlik reaksiyonlarina yaklasim ulusal re-
hber. 1. Baski. Ankara: Bilimsel Tip Yayinevi; 2014. p. 1-6.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

Ayhan et al., Experience With Rapid Drug Desensitisation With Chemotherapeutics / doi: 10.14744/ejmi.2021.77776

Castells M. Desensitization for drug allergy. Curr Opin Allergy
Clin Immunol 2006;6:476-81. [CrossRef]

. Turvey SE, Cronin B, Arnold AD, Dioun AF. Antibiotic desensiti-

zation for the allergic patient: 5 years of experience and prac-
tice. Ann Allergy Asthma Immunol 2004;92:426-32. [CrossRef]
Feldweg AM, Lee CW, Matulonis UA, Castells M. Rapid de-
sensitization for hypersensitivity reactions to paclitaxel and
docetaxel: a new Standard protocol used in 77 successful
treatments. Gynecol Oncol 2005;96:824-9. [CrossRef]

Chopra N, Oppenheimer J, Derimanov GS, Fine PL. Vancomy-
cin anaphylaxis and successful desensitization in a patient
with end stage renal disease on hemodialysis by maintain-
ing steady antibiotic levels. Ann Allergy Asthma Immunol
2000;84:633-5. [CrossRef]

White AA, Stevenson DD. Aspirin desensitization: faster
protocols for busy patients. J Allergy Clin Immunol Pract
2019;7:1181-3. [CrossRef]

Al-Ahmad M, Bouza TR. Successful desensitization to radio-
contrast media in two high-risk cardiac patients. Ann Saudi
Med 201 7;37:333-5. [CrossRef]

. Bilgir F, Kabadayi G, Akar S. Management and successful de-

sensitization in a patient with abatacept-induced anaphylaxis.
Asthma Allergy Immunol 2021;19:46-49 [CrossRef]

Broome CB, Schiff RI, Friedman HS. Successful desensitization
to carboplatin in patients with systemic hypersensitivity reac-
tions. Med Pediatr Oncol 1996;26:105-10. [CrossRef]

Castells M. Drug desensitization in oncology: chemotherapy
agents and monoclonal antibodies. In: Pichler WJ, editor. Drug
hypersensitivity. Basel: Karger; 2007. p. 413-25. [CrossRef]
Brennan PJ, Rodriguez Bouza T, Hsu Fl, Sloane DE, Castells MC.
Hypersensitivity reactions to mAbs: 105 desensitizations in 23
patients, from evaluation to treatment. J Allergy Clin Immunol
2009;124:1259-66. [CrossRef]

Brown SG. Clinical features and severity grading of anaphy-
laxis. J Allergy Clin Immunol 2004;114:371-6. [CrossRef]
Brockow K, Garvey LH, Aberer W, Atanaskovic-Markovic M,
Barbaud A, Bilo MB, et al. Skin test concentrations for systemi-
cally administered drugs an ENDA/EAACI Drug Allergy Inter-
est Group position paper. Allergy 2013;68:702-12. [CrossRef]
Lee CW, Matulonis UA, Castells MC. Carboplatin hypersensitiv-
ity: a 6-h 12-step protocol effective in 35 desensitizations in
patients with gynecological malignancies and mastcell/IgE-
mediated reactions. Gynecol Oncol 2004;95:370-6. [CrossRef]
Gastaminza G, de la Borbolla JM, Goikoetxea MJ, Escudero R,
Antoén J, Espinds J, et al. A new rapid desensitization protocol
for chemotherapy agents. J Investig Allergol Clin Immunol
2011;21:108-12.

Pérez-Rodriguez E, Martinez-Tadeo JA, Pérez-Rodriguez N,
Herndndez-Santana G, Callero-Viera A, Rodriguez-Plata E, et
al. Outcome of 490 Desensitizations to chemotherapy drugs
with a rapid one-solution protocol. J Allergy Clin Immunol


https://doi.org/10.1093/annonc/mdx216
https://doi.org/10.1016/j.jaci.2008.02.044
https://doi.org/10.1634/theoncologist.12-5-601
https://doi.org/10.1001/jama.1947.72880350012008
https://doi.org/10.1097/ACI.0b013e3280108716
https://doi.org/10.1016/S1081-1206(10)61778-4
https://doi.org/10.1016/j.ygyno.2004.11.043
https://doi.org/10.1016/S1081-1206(10)62416-7
https://doi.org/10.1016/j.jaip.2018.10.019
https://doi.org/10.5144/0256-4947.2017.333
https://doi.org/10.21911/aai.582
https://doi.org/10.1002/(SICI)1096-911X(199602)26:2%3C105::AID-MPO7%3E3.0.CO;2-P
https://doi.org/10.1159/000104218
https://doi.org/10.1016/j.jaci.2009.09.009
https://doi.org/10.1016/j.jaci.2004.04.029
https://doi.org/10.1111/all.12142
https://doi.org/10.1016/j.ygyno.2004.08.002

EJMI 387

Pract 2018;6:1621-7. [CrossRef] 2010;2010:207084. [CrossRef]

21. Kendirlinan R, Glimiisburun R, Cerci P, Ozbek E, Altiner S, Cele-  23. Markman M, Kennedy A, Webster K, Elson P, Peterson G, Kulp
bi S6zener Z, et al. Rapid drug desensitization with chemo- B, et al. Clinical features of hypersensitivity reactions to carbo-
therapeutics (platins, taxanes, and others): a single-center ret- platin. J Clin Oncol 1999;17:1141. [CrossRef]
rospective study. Int Arch Allergy Immunol 2019;179:114-22. 24.Kang Y, Kwon QY, Jung H, Kang M, An J, Lee JH, et al. Break-

22. Makrilia N, Syrigou E, Kaklamanos |, Manolopoulos L, Saif through reactions during rapid drug desensitization: Clini-
MW. Hypersensitivity reactions associated with platinum an- cal outcome and risk factors. Ann Allergy Asthma Immunol

tineoplastic agents: a systematic review. Met Based Drugs. 2019;123:48-56. [CrossRef]


https://doi.org/10.1016/j.jaip.2017.11.033
https://doi.org/10.1159/000496745
https://doi.org/10.1155/2010/207084
https://doi.org/10.1200/JCO.1999.17.4.1141
https://doi.org/10.1016/j.anai.2019.05.007

