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Abstract

Objective: Antineoplastic agents can cause hypersensitivity reactions that may preclude further 

treatment, possibly compromising patient outcome if the tumor remains sensitive to such agent. 

Although desensitization protocols can be used to reintroduce agents after the development of a 

hypersensitivity reaction, these protocols vary across institutions. Our study evaluated the safety 

and efficacy of our desensitization protocol.

Methods: All patients who underwent desensitization to platinum, taxane, liposomal 

doxorubicin, or trastuzumab between November 2016 and May 2021 after a prior hypersensitivity 

reaction to the specific agent were included in a retrospective review. The 12-step, 

outpatient desensitization protocol included pretreatment with a leukotriene receptor antagonist, 
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antihistamines, and corticosteroids, as well as extended infusion times. Successful desensitization 

was defined as the completion of three or more cycles without discontinuation of the agent due to 

a hypersensitivity reaction.

Results: A total of 186 eligible patients were included. Median age was 59.5 years (range, 

26–87). One hundred fifty-five (83%) patients were treated with platinum. Fifty-five (30%) 

patients were treated for colorectal cancer and 52 (28%) for ovarian cancer. One hundred four 

(56%) patients completed ≥3 cycles of therapy during desensitization. The median infusion time 

was 380 minutes (range, 325–360). The median number of desensitization cycles was 3, with 

694 cycles completed among all patients. A total of 79 (42%) patients had a breakthrough 

hypersensitivity reaction during desensitization, 4 of whom required epinephrine; and 84 (45%) 

patients discontinued the agent undergoing desensitization due to progression of disease.

Conclusions: Our outpatient 12-step, institutional desensitization protocol for antineoplastic 

therapy proved safe and efficacious, with 56% of patients successfully completing three or more 

cycles and not requiring an inpatient admission.

PRECIS

Our institutional outpatient desensitization protocol for antineoplastic agents after hypersensitivity 

reaction showed safety and efficacy, allowing 56% of patients to complete ≥3 treatment cycles.
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INTRODUCTION

Hypersensitivity reactions can occur after initial or repeated exposure to an anticancer 

agent, typically necessitating discontinuation of the agent, as severe reactions can be fatal.1 

Antineoplastic agents most frequently associated with hypersensitivity reactions include 

platinum agents, taxanes, anthracyclines, and monoclonal antibodies,2,3 which are often the 

most effective agents for many solid tumors, including gastrointestinal and gynecological 

cancers. Discontinuation of a therapy after a hypersensitivity reaction may negatively impact 

outcomes in patients still responding to the agent. Transition to an alternative agent may 

be considered, and has been shown to be effective in some studies.4 However, response 

rates may vary, and there is potential for cross-reactivity among medications of the same 

class, which may preclude further treatment with an agent from that class.4–7 Furthermore, 

the unique toxicity profile of each agent may further limit drug substitution. For instance, 

cisplatin would not be a suitable alternative for carboplatin in a patient with preexisting 

neuropathy and/or renal impairment.8 Similarly, docetaxel compared with paclitaxel is 

associated with a higher risk of neutropenia but lesser risk of neurotoxicity.9

The incidence of hypersensitivity reactions due to platinum agents, including oxaliplatin, 

cisplatin, and carboplatin, is 4.6–25%.10 The most important risk factor for hypersensitivity 

reaction development to a platinum agent is previous platinum exposure, with reactions 

often occurring during the seventh to ninth infusion.10 Compared to platinum-associated 

hypersensitivity reactions, which tend to be acquired, taxane-associated hypersensitivity 
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reactions occur in up to 10% of patients, usually at initial exposure despite premedication 

with corticosteroids and antihistamines.11 The solvents used to stabilize taxanes, including 

cremophor and polysorbate, and the hydrophilic coating of liposomal drugs with 

polyethylene glycols, can lead to complement activation and are usually the cause 

of reactions associated with these agents.12,13 Hypersensitivity reactions to monoclonal 

antibodies are typically related to cytokine release in response to structural components of 

the antibody.14

Current recommendations include discontinuation of the antineoplastic agent after the 

development of severe reactions.15 Transition to an alternative agent within the same class 

is associated with improved survival compared with treatment discontinuation or changing 

to an agent from another class; however, some patients may derive the most benefit from 

continuation of the offending agent.16 Because continued treatment with an antineoplastic 

agent may be critical for achieving disease control, or even cure, desensitization protocols 

have been developed to safely reintroduce the antineoplastic agent after a hypersensitivity 

reaction has occurred. Premedication with corticosteroids, antihistamines, and/or leukotriene 

receptor antagonists can decrease hypersensitivity reaction risk.17 Desensitization entails 

administering the agent in incremental doses, ultimately delivering the same target dose over 

a longer time.18,19 This allows for a temporary state of tolerance by maintaining drug levels 

below the threshold concentration that would produce a symptomatic reaction.14,18,19

The first rapid desensitization attempts in patients with a history of carboplatin 

hypersensitivity reactions resulted in repeated systemic reactions, and therefore, extended 

inpatient desensitization regimens were developed.18,20–27, These latter desensitization 

regimens were conducted in the intensive care setting, with one-to-one supervision by 

specialized nurses and lengthy infusion times.25 One of the first reported extended protocols 

included the administration of three infusion bags over 81 hours, which demonstrated 

antitumor activity and the prevention of further hypersensitivity reactions.25 However, such 

protocols require extended hospital stays for each infusion cycle.

Castells and colleagues reported the first successful large-scale outpatient desensitization 

protocol for multiple antineoplastic agents.18 The agent for desensitization was administered 

over an average of 5.8 hours, with incrementally increasing concentrations over 12 steps.18 

Although the protocol was effective, breakthrough reactions occurred in 33% of patients.18 

These breakthrough reactions are challenging, as they may require discontinuation of an 

efficacious antitumor agent. Although multiple groups have reported successful outpatient 

desensitization protocols, there are currently no national, standardized guidelines; as such, 

desensitization protocols and success rates vary across institutions.28 Here, we evaluated 

the safety and efficacy of our outpatient 12-step desensitization protocol for patients who 

developed a hypersensitivity reaction to an antineoplastic agent.

METHODS

Patient Selection

After obtaining Institutional Review Board approval, we retrospectively identified all adult 

patients who underwent desensitization following a hypersensitivity reaction to carboplatin, 
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oxaliplatin, cisplatin, paclitaxel, docetaxel, trastuzumab, or liposomal doxorubicin at our 

institution from November 2016-May 2021. Hypersensitivity reactions were diagnosed 

clinically and graded per Common Terminology Criteria for Adverse Events (version 

5).29 Attribution to the offending agent was determined based on the timing and clinical 

manifestations of the reaction. Per institutional practice, confirmatory skin testing was not 

routinely performed unless clinically indicated.28 All patients were evaluated by an allergist 

and/or a physician experienced in hypersensitivity reactions.

Memorial Sloan Kettering Cancer Center Outpatient 12-Step Desensitization Protocol

Patients who had experienced a hypersensitivity reaction to an anticancer drug and required 

continued treatment with the agent were carefully counselled regarding our outpatient 

desensitization protocol. Consultation with an allergist was strongly advised. Patients were 

prescribed a home premedication regimen, such as oral prednisone (40 mg once a day) 

and montelukast (10 mg once a day) for 3 days before desensitization. Since beta blockers 

can attenuate response to epinephrine, they were held as a precaution for 24 hours before 

desensitization in case epinephrine was needed for a severe reaction. The day of treatment, 

patients received intravenous dexamethasone 12–20 mg, diphenhydramine 50 mg, and 

ranitidine 50 mg or famotidine 20 mg. The premedication regimen was completed at least 30 

minutes before initiation of the desensitization protocol.

Total infusion times for the drug undergoing desensitization vary based on the drug and 

target dose for each patient. An example of our outpatient 12-step desensitization protocol is 

outlined in Table 1. In the example, the drug was delivered in three bags, and the infusion 

rate was increased 4 times per bag, for 12 total steps. The infusion time for steps 1–11 was 

15 minutes per step. The first bag (steps 1–4) consisted of 1% of the total target dose. The 

rate of infusion was increased 2–2.5-fold per step, ranging from 2–20 mL/h. If the infusion 

was tolerated without evidence of a hypersensitivity reaction, the remainder of the bag was 

discarded, and the second bag was started. The second bag (steps 5–8) consisted of 2.5% of 

the total target dose. The rate of infusion was increased 2–2.5-fold per step, ranging from 

5–40 mL/h. If this infusion was tolerated without evidence of a reaction, the remainder of 

the bag was discarded, and the third bag was started. The third bag (steps 9–12) consisted 

of 96.5% of the total target dose. The rate of infusion was increased 2–2.5-fold per step, 

ranging from 10–40 mL/h for steps 9–11. If steps 1–11 were tolerated, the remainder of the 

infusion was administered in step 12 at a rate of 75 mL/h.

Patients without a breakthrough reaction during the first two desensitization cycles, were 

eligible, at their clinician’s discretion, to undergo a shorter 12-step desensitization protocol, 

which usually takes half the time to administer (Table 1). The short-infusion protocol is 

not used for treatments with a typical infusion longer than 86 minutes, such as oxaliplatin 

and paclitaxel 175mg/m2. Furthermore, due to drug concentration limits, some agents, such 

as paclitaxel and liposomal doxorubicin, require 500 mL in bag 3. For these 500-mL 

preparations, infusion rates for steps 9–12 are doubled (i.e., 20–150 mL/h for the long-

infusion protocol and 40–300 mL/h for the short-infusion protocol).
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Hypersensitivity Reaction Characteristics

A hypersensitivity reaction was defined as any allergic or anaphylactic reaction attributed 

to the chemotherapeutic agent, regardless of grade, which was determined by Common 

Terminology Criteria for Adverse Events (version 5).29 Patients who experienced a reaction 

received appropriate medical intervention per institutional standard practice.

Statistical Methods

Successful desensitization was defined as the completion of 3 or more desensitization cycles 

without severe hypersensitivity reaction or need for discontinuation. In general practice, 

response to a chemotherapy regimen is assessed after 3 cycles. Therefore, the successful 

completion of 3 cycles allows the treating clinician to assess whether a chemotherapy 

regimen is effective and if it should be continued. Patients who had progression of disease 

or had to discontinue treatment due to a hypersensitivity reaction before the completion of 3 

cycles were considered unsuccessful.

The chi-square test was used to analyze the association between prior signs of anaphylaxis 

and successful completion of treatment, with significance set at p<0.05. The Mann-Whitney 

U test was used to analyze the association between number of prior cycles and successful 

completion of desensitization, with significance set at p<0.05 and a two-tailed analysis used.

RESULTS

Patient Demographics

We performed a retrospective electronic medical record review of 186 patients who 

underwent an outpatient 12-step desensitization protocol after hypersensitivity reaction to 

an anticancer drug. Patient demographics are listed in Table 2. Median age was 59.5 years 

(range, 26–87). One hundred fifty-five (83%) were treated with platinum. Fifty-five (30%) 

were treated for colorectal cancer and 52 (28%) for ovarian cancer.

Desensitization Outcomes

One hundred four patients (56%) completed ≥3 cycles of therapy during desensitization 

(Table 3). The median infusion time was 380 minutes (range, 325–360). The median number 

of desensitization cycles was 3, with 694 cycles completed among all patients. Eighty-four 

patients (45%) discontinued treatment due to progression, and 41 (22%) discontinued the 

antineoplastic agent due to a breakthrough hypersensitivity reaction (Table 4). Among the 

patients who discontinued treatment due to breakthrough reactions, 20 (49%) underwent 

desensitization for oxaliplatin and 14 (34%) for carboplatin (Table 4).

Hypersensitivity Reactions during Desensitization

Seventy-nine patients (42%) experienced breakthrough hypersensitivity reactions during 

desensitization (Table 5), most during the initial desensitization cycle. Thirty-seven (47%) 

of these 79 patients experienced a grade 2 reaction and 12 (15%) experienced signs of 

anaphylaxis.29 Only 4 patients (5%) required epinephrine to treat the reaction. A history of 

prior anaphylaxis to the drug was not associated with successful desensitization (p=0.07). 
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Furthermore, successful desensitization was not associated with the number of prior cycles 

with the agent (p=0.84).

DISCUSSION

Summary of Main Results

Our outpatient 12-step desensitization protocol, which includes pretreatment with 

leukotriene receptor antagonist, antihistamine, and corticosteroids, as well as extended 

infusion times of 6–8 hours, resulted in successful desensitization in 56% of patients. 

Although there were no deaths associated with hypersensitivity reactions, 79 patients 

experienced a breakthrough hypersensitivity reaction and 41 discontinued treatment for this 

reason. Other studies have demonstrated success with risk stratifying patients based on the 

severity of their initial hypersensitivity reaction,30,31 an approach that may improve our 

protocol and outcomes.

Results in the Context of Published Literature

Ovarian cancer is very sensitive to platinum agents, which are associated with higher rates 

of hypersensitivity reaction with repeated exposure. While it is possible to switch to an 

alternative agent of the same class, life-threatening cross-reactions have been reported.7 

Furthermore, the toxicity profile and clinical activity of the alternative agent may affect 

treatment decisions. Desensitization protocols, which vary across institutions, can be 

effective in reducing hypersensitivity reaction risk. Initial desensitization protocols required 

intensive care unit admission, with infusion times of up to 81 hours,20–26 which can be 

detrimental to patient quality of life.

Outpatient desensitization protocols were first developed after in vitro studies demonstrated 

the effectiveness of rapidly administering lowered doses of the desensitized agent in 

preventing mast cell degranulation.27 The first rapid desensitization protocol, reported 

by Castells et al., demonstrated safety and efficacy among 413 patients.18 Their 

protocol entailed the administration of three solutions of the agent over 12 steps of 

incremental concentration increases, with a total infusion time of 5.8 hours.18 Most 

repeated hypersensitivity reactions occurred during the third desensitization cycle. Six 

percent of the repeated reactions were considered severe, but epinephrine was used 

in only 1 case.18 In another study by the same group, 72 of 77 patients who had 

experienced a prior hypersensitivity reaction to a taxane, including paclitaxel and 

docetaxel, completed desensitization without further reactions.32 Another analysis of 2177 

desensitization cycles among 370 patients showed 93% of patients did not develop a 

hypersensitivity reaction or developed only a mild reaction, and only 7% developed 

a moderate-to-severe reaction.30 All patients who developed a hypersensitivity reaction 

completed treatment.30 The desensitization protocol did not compromise the efficacy of 

carboplatin, with no statistically significant differences in overall survival between patients 

undergoing carboplatin desensitization and their respective controls.30 A recent study by 

Barmettler et al. evaluated the feasibility of an outpatient desensitization protocol in 

patients who had successfully completed inpatient desensitization without experiencing 

a grade ≥1 hypersensitivity reaction.31 There were no grade 4 reactions, and patients 
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reported less disruption to their daily routines compared with inpatient desensitization.31 

More recently, Castells’ group analyzed the efficacy of their outpatient protocol at an 

outside institution.33 The desensitization of 272 patients to 15 separate agents resulted in 

141 breakthrough hypersensitivity reactions.33 These studies illustrate the importance of 

implementing evidence-based outpatient desensitization processes across institutions given 

the time commitment and disruption to patient life that inpatient desensitization requires, 

with infusions lasting up to 3 days. However, minimizing the risk of future reactions through 

optimization of desensitization protocols is essential to their success.

Strengths and Weaknesses

This study critically assesses the desensitization protocol used at our institution and provides 

valuable insights on its safety and efficacy, which can be translated to other institutional 

protocols. Per standard institutional practice, confirmatory skin testing was not routinely 

performed. While skin testing has been adopted at some institutions, several studies have 

shown its mixed utility due to the potential for false-negative results and conversion from 

a negative to a positive result; therefore, it is not part of our institutional practice.28,34,35 

Reliance on clinical determination of the causative agent is a limitation of our study. 

Another limitation is the variability in premedication prescription and adherence. Although 

premedication is standardized within our protocol, there is some variability in prescription 

by providers and patient adherence to medications at home. Progression of disease is 

another variable that confounds our analysis, as many patients had to stop treatment due 

to progression before successful desensitization completion. Although these patients did not 

stop desensitization due to a repeat hypersensitivity reaction, we are unable to determine 

whether the desensitization was successful due to its premature completion. Furthermore, 

our study is limited by the data gathering issues inherent in retrospective chart review.

Our study examined the short-term outcomes of patients undergoing desensitization but did 

not assess the long-term progression-free survival benefits. To address this, a randomized 

prospective study is needed, with the control arm treated with an alternative antineoplastic 

agent.

Implications for Practice and Future Research

We demonstrated our institutional protocol for outpatient desensitization is effective in 

allowing patients to continue treatment; 41 (22%) stopped treatment due to a repeat 

hypersensitivity reaction and 84 (45%) due to progression of disease. Seventy-four (94%) 

of 79 repeat hypersensitivity reactions were mild or moderate; only 4 patients experienced a 

severe hypersensitivity reaction warranting treatment with epinephrine, and only 6 required 

urgent care transfer for monitoring. Despite our protocol’s success, repeat reactions were 

relatively common, and only 30 patients (38%) were rechallenged after experiencing a 

hypersensitivity reaction. Forty-one (22%) of 186 patients stopped treatment with the 

offending agent due to a repeat breakthrough reaction. In contrast, Castells’ group validation 

included 370 patients, of whom only 2 required intramuscular epinephrine and none required 

discontinuation of the agent due to a hypersensitivity reaction.30 The group used a 16-

step, four-bag protocol lasting 400 minutes compared with our 12-step, three-bag protocol 

with a median duration of 380 minutes.30 Furthermore, their group risk stratified patients 
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based on the severity of the initial hypersensitivity reaction to determine the length of 

desensitization, whereas we use the same protocol for all patients. Both protocols were 

successful in preventing deaths associated with desensitization. Although our protocols are 

similar, the increased duration of their protocol may be a factor in the lower rate of repeat 

hypersensitivity reactions. While our multi-step desensitization protocol is successful in 

preventing hospitalization and death due to breakthrough reactions, more extended infusions 

for patients at high risk of future hypersensitivity reaction and risk stratification based on 

symptoms of initial hypersensitivity reaction may be warranted. Furthermore, future studies 

addressing the effects of desensitization protocols on survival outcomes are needed.

Conclusions

Our outpatient 12-step desensitization protocol facilitated the safe and successful 

desensitization to an antineoplastic agent among cancer patients with a history of 

hypersensitivity reaction to the specific agent. Our protocol is just one of the several 

types used across institutions. Further research is needed to develop optimal desensitization 

strategies, building upon existing protocols and possibly merging key aspects of the various 

methods.

Acknowledgements

The authors thank Dr. Timothy Mainardi for his assistance developing the 12-step desensitization protocol, as well 
as the Gastroenterology Medical Oncology attendings at Memorial Sloan Kettering Cancer Center, in particular Dr. 
Andrea Cercek, who treated the patients with gastrointestinal cancers.

Funding:

Funded in part through the NIH/NCI Cancer Center Support Grant P30 CA008748.

References

1. Gadducci A, Tana R, Teti G, et al. Analysis of the pattern of hypersensitivity reactions in patients 
receiving carboplatin retreatment for recurrent ovarian cancer. Int J Gynecol Cancer 2008;18:615–
20. [PubMed: 18754135] 

2. Shepherd GM. Hypersensitivity reactions to chemotherapeutic drugs. Clin Rev Allergy Immunol 
2003;24:253–62. [PubMed: 12721396] 

3. Picard M, Galvão VR. Current knowledge and management of hypersensitivity reactions to 
monoclonal antibodies. J Allergy Clin Immunol Pract 2017;5:600–9. [PubMed: 28110056] 

4. Ottaiano A, Tambaro R, Greggi S, et al. Safety of cisplatin after severe hypersensitivity reactions 
to carboplatin in patients with recurrent ovarian carcinoma. Anticancer Res 2003;23:3465–8. 
[PubMed: 12926091] 

5. Bergamini A, Pisano C, Di Napoli M, et al. Cisplatin can be safely administered to ovarian cancer 
patients with hypersensitivity to carboplatin. Gynecol Oncol 2017;144:72–6. [PubMed: 28094039] 

6. Brightwell R, Handel E, Eng K, et al. Docetaxel and nab-paclitaxel are safe alternative options 
for patients with gynecologic malignancies following hypersensitivity reaction to paclitaxel. Eur J 
Gynaecol Oncol 2016;37:800–2. [PubMed: 29943924] 

7. Dizon DS, Sabbatini PJ, Aghajanian C, et al. Analysis of patients with epithelial ovarian cancer 
or fallopian tube carcinoma retreated with cisplatin after the development of a carboplatin allergy. 
Gynecol Oncol 2002;84:378–82. [PubMed: 11855873] 

8. Sakaeda T, Kadoyama K, Okuno Y. Adverse event profiles of platinum agents: data mining of the 
public version of the FDA adverse event reporting system, AERS, and reproducibility of clinical 
observations. Int J Med Sci 2011;8:487–91. [PubMed: 21897761] 

Eroglu et al. Page 8

Int J Gynecol Cancer. Author manuscript; available in PMC 2023 December 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



9. Guastalla Iii JP, Diéras V. The taxanes: toxicity and quality of life considerations in advanced 
ovarian cancer. Br J Cancer 2003;89:S16–22. [PubMed: 14661042] 

10. Caiado J, Castells M. Presentation and diagnosis of hypersensitivity to platinum drugs. Curr 
Allergy Asthma Rep. 2015;15:15. [PubMed: 26130472] 

11. Picard M, Castells MC. Re-visiting hypersensitivity reactions to taxanes: a comprehensive review. 
Clin Rev Allergy Immunol. 2015;49:177–91. [PubMed: 24740483] 

12. Weiszhár Z, Czúcz J, Révész C, et al. Complement activation by polyethoxylated pharmaceutical 
surfactants: Cremophor-EL, Tween-80 and Tween-20. Eur J Pharm Sci 2012;45:492–8. [PubMed: 
21963457] 

13. Zanotti KM, Markman M. Prevention and management of antineoplastic-induced hypersensitivity 
reactions. Drug Saf 2001;24:767–79. [PubMed: 11676304] 

14. Bonamichi-Santos R, Castells M. Diagnoses and management of drug hypersensitivity and 
anaphylaxis in cancer and chronic inflammatory diseases: reactions to taxanes and monoclonal 
antibodies. Clin Rev Allergy Immunol 2018;54:375–85. [PubMed: 27277133] 

15. Lenz HJ. Management and preparedness for infusion and hypersensitivity reactions. Oncologist 
2007;12:601–9. [PubMed: 17522249] 

16. Narui C, Tanabe H, Shapiro JS, et al. Readministration of platinum agents in recurrent ovarian 
cancer patients who developed hypersensitivity reactions to carboplatin. In Vivo 2019;33:2045–50. 
[PubMed: 31662536] 

17. O’Cearbhaill R, Zhou Q, Iasonos A, et al. The prophylactic conversion to an extended infusion 
schedule and use of premedication to prevent hypersensitivity reactions in ovarian cancer patients 
during carboplatin retreatment. Gynecol Oncol 2010;116:326–31. [PubMed: 19944454] 

18. Castells MC, Tennant NM, Sloane DE, et al. Hypersensitivity reactions to chemotherapy: outcomes 
and safety of rapid desensitization in 413 cases. J Allergy Clin Immunol 2008;122:574–80. 
[PubMed: 18502492] 

19. de Las Vecillas Sánchez L, Alenazy LA, Garcia-Neuer M, et al. Drug hypersensitivity and 
desensitizations: mechanisms and new approaches. Int J Mol Sci 2017;18:1316. [PubMed: 
28632196] 

20. Broome CB, Schiff RI, Friedman HS. Successful desensitization to carboplatin in patients with 
systemic hypersensitivity reactions. Med Pediatr Oncol 1996;26:105–10. [PubMed: 8531847] 

21. Essayan DM, Kagey-Sobotka A, Colarusso PJ, et al. Successful parenteral desensitization to 
paclitaxel. J Allergy Clin Immunol 1996;97:42–6. [PubMed: 8568136] 

22. Kook H, Kim KM, Choi SH, et al. Life-threatening carboplatin hypersensitivity during 
conditioning for autologous PBSC transplantation: successful rechallenge after desensitization. 
Bone Marrow Transplantation 1998;21:727–9. [PubMed: 9578315] 

23. Peereboom DM, Donehower RC, Eisenhauer EA, et al. Successful re-treatment with taxol after 
major hypersensitivity reactions. J Clin Oncol 1993;11:885–90. [PubMed: 8098057] 

24. Laskin MS, Lucchesi KJ, Morgan M. Paclitaxel rechallenge failure after a major hypersensitivity 
reaction. J Clin Oncol 1993;11:2456–7. [PubMed: 7902427] 

25. Goldberg A, Confino-Cohen R, Fishman A, et al. A modified, prolonged desensitization protocol 
in carboplatin allergy. J Allergy Clin Immunol 1996;98:841–3. [PubMed: 8876561] 

26. Lee CW, Matulonis UA, Castells MC. Carboplatin hypersensitivity: a 6-h 12-step protocol effective 
in 35 desensitizations in patients with gynecological malignancies and mast cell/IgE-mediated 
reactions. Gynecol Oncol 2004;95:370–6. [PubMed: 15491759] 

27. Morales AR, Shah N, Castells M. Antigen-IgE desensitization in signal transducer and activator of 
transcription 6-deficient mast cells by suboptimal doses of antigen. Ann Allergy Asthma Immunol 
2005;94:575–80. [PubMed: 15945561] 

28. Armstrong DK, Alvarez RD, Bakkum-Gamez JN, et al. Ovarian Cancer, Version 2.2020, NCCN 
Clinical Practice Guidelines in Oncology. J Natl Compr Canc Netw 2021;19:191–226. [PubMed: 
33545690] 

29. U.S. Department of Health and Human Services, National Cancer Institute. Common Terminology 
Criteria for Adverse Events (CTCAE) Version 5.0. Accessed September 24, 2021.

Eroglu et al. Page 9

Int J Gynecol Cancer. Author manuscript; available in PMC 2023 December 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



30. Sloane D, Govindarajulu U, Harrow-Mortelliti J, et al. Safety, costs, and efficacy of rapid drug 
desensitizations to chemotherapy and monoclonal antibodies. J Allergy Clin Immunol Pract 
2016;4:497–504. [PubMed: 26895621] 

31. Barmettler S, Wolfson A, Yang N, et al. Outpatient oxaliplatin desensitizations: A process 
improvement evaluation. Ann Allergy Asthma Immunol 2019;123:605–607.e601. [PubMed: 
31491538] 

32. Feldweg AM, Lee CW, Matulonis UA, et al. Rapid desensitization for hypersensitivity reactions to 
paclitaxel and docetaxel: a new standard protocol used in 77 successful treatments. Gynecol Oncol 
2005;96:824–9. [PubMed: 15721432] 

33. Caiado J, Brás R, Paulino M, et al. Rapid desensitization to antineoplastic drugs in an 
outpatient immunoallergology clinic: Outcomes and risk factors. Ann Allergy Asthma Immunol 
2020;125:325–333.e321. [PubMed: 32353405] 

34. Gomez R, Harter P, Lück H-J, et al. Carboplatin hypersensitivity: does introduction of skin test 
and desensitization reliably predict and avoid the problem? a prospective single-center study. Int J 
Gynecol Cancer 2009;19:1284–7. [PubMed: 19823066] 

35. Patil SU, Long AA, Ling M, et al. A protocol for risk stratification of patients with carboplatin-
induced hypersensitivity reactions. J Allergy Clin Immunol 2012;129:443–7. [PubMed: 22099941] 

Eroglu et al. Page 10

Int J Gynecol Cancer. Author manuscript; available in PMC 2023 December 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Summary:

What is already known on this topic:

Desensitization protocols involve premedication and the administration of incrementally 

increasing doses of the agent as an extended infusion in order to safely reintroduce the 

drug following a hypersensitivity reaction.

What this study adds:

This study describes a single-institution outpatient 12-step desensitization protocol for 

antineoplastic agents. The desensitization protocol was shown to be safe and facilitated 

successful desensitization to antineoplastic agents following a hypersensitivity reaction.

How this study might affect research, practice, or policy:

This outpatient protocol can be used as a template for the development of desensitization 

protocols at other institutions. Future studies confirming survival benefits of such 

desensitization protocols are needed.
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HIGHLIGHTS

• Hypersensitivity reactions may preclude further treatment with the 

antineoplastic agent

• Our outpatient 12-step desensitization protocol incorporates premedication 

and extended infusion

• The protocol led to successful desensitization to antineoplastic agents, 

without associated death
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Table 1.

Example of the outpatient 12-step Memorial Sloan Kettering Cancer Center desensitization

Bag number (total volume)
Percent of total 

dose Step

Infusion rate for long 
infusion
(mL/h)

Infusion rate for short 
infusion
(mL/h) Time per step (min)

1 2 4 15

Bag 1 (250 mL) 1%
2 5 10 15

3 10 20 15

4 20 40 15

Discard remainder of bag. If no reaction, proceed to bag 2.

5 5 10 15

Bag 2 (63 mL) 2.5%
6 10 20 15

7 20 40 15

8 40 80 15

Discard remainder of bag. If no reaction, proceed to bag 3.

9 10 20 15

Bag 3 (250 mL)

10 20 40 15

96.5 11 40 80 15

12 75 150 186 (long)
86 (short)

If no reaction in step 12, infuse remainder of bag at 75 mL/h (long infusion) or 150 mL/h (short infusion)

Total infusion time: 351 min (long infusion) or 251 min (short infusion)
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Table 2:

Patient characteristics

Characteristic N = 186

Median age, years (range) 59.5 (26, 87)

Cancer type, n (%)

 Colorectal 55 (30%)

 Ovarian 52 (28%)

 Breast 22 (12%)

 Pancreatic 16 (9%)

 Endometrial 14 (8%)

 Upper gastrointestinal tract* 12 (6%)

 Other** 11 (6%)

 Unknown primary 4 (2%)

Antineoplastic drug, n (%)

 Platinum

  Oxaliplatin 83 (45%)

  Carboplatin 64 (34%)

  Cisplatin 8 (4%)

 Taxane

  Docetaxel 8 (4%)

  Paclitaxel 8 (4%)

 Liposomal doxorubicin 9 (5%)

 Trastuzumab 6 (3%)

Median number of other drug allergies, n (range) 1 (0, 11)

Median number of prior cycles containing drug for desensitization, n (range) 7.5 (0, 40)

*
Upper gastrointestinal tract cancers include bile duct, esophageal, gallbladder, gastric, and hepatocellular cancers

**
Other cancers include lung, lymphoma, mesothelioma, parotid gland, and prostate cancers
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Table 3:

Prior hypersensitivity reaction characteristics

Characteristic N = 186

Prior HSR grade, n (%)

 1 8 (4%)

 2 67 (36%)

 3 73 (39%)

 4 19 (10%)

 Unknown 19 (10%)

Prior HSR symptoms and signs, n (%)

 Erythema 71 (38%)

 Urticaria 57 (31%)

 Flushing 49 (26%)

 Pruritis 45 (24%)

 Dyspnea 39 (21%)

Prior epinephrine use, n (%) 19 (10%)

HSR, hypersensitivity reaction
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Table 4:

Desensitization outcomes

Characteristic N = 186

Median time in chemo unit, minutes (range) 380 (325, 630)

Median number of desensitization cycles, n (range) 3 (1, 28)

Successful completion of 3 or more cycles, n (%) 104 (56%)

Breakthrough HSR during desensitization, n (%) 79 (42%)

Reason for drug discontinuation, n (%)

 Progression of disease 84 (45%)

 Hypersensitivity reaction* 41 (22%)

 End of treatment 38 (20%)

 Other 13 (7%)

 Ongoing 10 (5%)

  *Drugs discontinued due to breakthrough HSR (N = 41)

   Oxaliplatin 20 (49%)

   Carboplatin 14 (34%)

   Cisplatin 2 (5%)

   Paclitaxel 2 (5%)

   Trastuzumab 2 (5%)

   Liposomal doxorubicin 1 (2%)

HSR, hypersensitivity reaction
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Table 5:

Breakthrough hypersensitivity reaction characteristics

Characteristic N = 79

Median desensitization cycle for repeat HSR (range) 1 (1, 8)

HSR grade

 1 6 (8%)

 2 37 (47%)

 3 31 (39%)

 4 4 (5%)

 Unknown 1 (1%)

Symptoms and signs

 Erythema 75 (95%)

 Urticaria 57 (72%)

 Flushing 49 (62%)

 Pruritis 44 (56%)

 Dyspnea 38 (48%)

Epinephrine administered 4 (5%)

Transfer to urgent care/emergency department 6 (8%)

*Same-day rechallenge 30 (38%)

HSR, hypersensitivity reaction

*
Rechallenged on the same day after breakthrough HSR occurred, following assessment by the treating clinician and appropriate medical 

intervention.
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