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Hypersensitivity reactions (HSRs) to platinum-based chemotherapies have increased as platin 1 

use expanded with rising cancer rates. Patients with HSRs to platinum-based chemotherapeutics 2 

are often treated with second or third line treatments, leading to inferior outcomes and decreased 3 

survival.1  4 

Chemotherapy desensitization allows patients to safely receive first-line therapy despite HSRs,2,3 5 

but are largely performed in inpatient settings.3,4 However, the World Allergy Organization 6 

suggests that after an initial successful inpatient desensitization, subsequent desensitizations can 7 

be performed in outpatient settings.5 Chemotherapy desensitizations at our institution require an 8 

inpatient admission coordinated between multi-disciplinary teams (i.e., pharmacy, oncology, 9 

allergy, nursing etc.), and are thus resource and time intensive. To understand if oncology 10 

patients could undergo chemotherapy desensitizations as outpatients, we designed and 11 

implemented process improvements.  The overall goal was to improve operations with decreased 12 

use of resources and lower time commitment for oncology patients while maintaining patient 13 

safety.  14 

We designed a strategy for transitioning low-risk oncology patients needing desensitization to an 15 

outpatient chair. We focused on oxaliplatin desensitizations, as we perform this procedure 16 

frequently and have well established protocols.2,6,7 We hypothesized that the outpatient 17 

desensitization chair for low-risk desensitizations would decrease time to chemotherapy 18 

administration, have comparable safety, and improve patient experience.  19 

In January 2017, we implemented two dedicated outpatient chemotherapy desensitization chairs, 20 

managed by trained staff (nurses, Hematology-Oncology nurse practitioners [NPs] and attending 21 

physicians, an Allergy-Immunology fellow or NP, with an Allergy/Immunology attending). In 22 

this model, nurses were present during the entire desensitization with scheduled vital signs every 23 
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15 minutes. After initial evaluation of the patient in person, the Hematology-Oncology and 24 

Allergy NP/fellows/attending physicians were available on call during the procedure. Coincident 25 

with this operational change, we held educational meetings for all involved in the care team to 26 

review patient selection, management of HSRs, and communication.  27 

Inclusion criteria for the outpatient desensitization were: a history of likely type I HSR to 28 

oxaliplatin amenable to desensitization (patients with suspected SJS/TEN, DRESS, or other 29 

severe type IV HSRs were excluded); low-risk2,6,7 and tolerated at least one inpatient 30 

desensitization without a serious HSR (greater than grade I by Common Terminology Criteria 31 

for Adverse Events grading)8; age >18 years old; capacity to give informed consent; 32 

chemotherapy infusions anticipated to be less than 12 hours (including additional required 33 

infusions, such as 5-fluorouracil); and physical ability to sit up in chair for up to 12 hours.  34 

We compared time from patient hospital arrival to desensitization start in the post-intervention 35 

period (January 2017-December 2017) to a pre-intervention period (July 2016 -December 2016). 36 

A control chart with 3 sigma comparison was used to identify variation.9  37 

To assess safety, electronic health records were reviewed for patient characteristics, severity of 38 

initial HSR, and HSRs in the study period. Confidence interval (CI) for frequencies were 39 

calculated using exact (i.e., Clopper Pearson) methods. We compared frequency of serious HSR 40 

(higher than grade 1) with a Chi-square test, with a two-sided p < 0.05 considered statistically 41 

significant.  42 

We assessed patient experience using a survey internally developed with Partners Clinical 43 

Process Improvement Leadership Program10 to evaluate the overall experience, wait time, safety, 44 

and routine disruption from the patient’s perspective. 45 
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In the pre-intervention period, 16 patients completed 59 desensitizations in the inpatient setting. 46 

Most were male (62%) with mean age 57 years (range 36-73 years; standard deviation (STD) ± 47 

12 years). In the post-intervention period, 7 patients completed 30 outpatient desensitizations. 48 

Most were male (57%) and mean age was 59 years (range 40-78 years; STD ± 15 years).   49 

Compared to the pre-intervention period, the post-intervention period was associated with a 50 

71.8% reduction in the mean time to start of desensitization (71 min vs. 252 min; p<0.0001) 51 

(Figure 1).  52 

In the pre-intervention group, there were 18 HSRs among 59 desensitizations (30.5%, 95% CI 53 

19.5% to 44.5%). HSRs were grade 4 HSRs with hypotension or anaphylaxis (n=2), grade 2 54 

HSRs with vomiting or throat/chest tightness (n=7), grade 1B HSR with flushing/pruritus and 55 

back pain (n=1), and grade 1A HSRs with flushing or pruritus (n=8).  56 

In post-intervention group, there were seven HSRs among 30 desensitizations (23.3%, 95% CI 57 

9.9% to 42.3%). HSRs were grade 1A HSRs with flushing or pruritus (n=4), and grade 1B HSRs 58 

with flushing or pruritus in addition to back pain and/or hypertension (n=3). These patients were 59 

managed with antihistamines and/or corticosteroids and tolerated the remainder of the 60 

desensitizations without any further reactions.  61 

Comparing the pre- and post- intervention HSRs by grade of HSR, higher grade reactions were 62 

more likely to occur in the pre-intervention period (50% vs. 0%; p=0.027).  63 

Patient experience surveys, completed in 10 patients (5 inpatients and 5 outpatient 64 

desensitization chair patients), showed improved patient experience, including significantly less 65 

disruption of the daily routine for those receiving outpatient desensitizations using a Likert scale 66 
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(mean 2.0 (STD±1) vs. 3.6 (STD±0.9); p<0.03). Other patient survey findings were non-67 

significant. 68 

This process improvement evaluation demonstrated that chemotherapy outpatient 69 

desensitizations for oxaliplatin in low-risk patients was associated more than 3-fold reduction in 70 

the mean time to start of desensitization, saving these oncology patients on average more than 3 71 

hours of wait time.  Further, HSR frequency was similar and observed HSRs in the outpatient 72 

chair in these selected patients were less severe, although the post-intervention group was lower 73 

risk than the pre-intervention group. Also, patients reported less disruption, suggesting that this 74 

process improvement was also a welcome change from the patient perspective. We also 75 

anticipate a cost savings from the healthcare system perspective, which would be due to lower 76 

personnel time and higher acuity patients filling the inpatient beds (an opportunity cost). 77 

This study used strict patient selection criteria (including that patients had tolerated at least one 78 

inpatient desensitization without a serious HSR), had a small sample size, and reports on the 79 

experience of a single center. While we limited patient selection to those receiving oxaliplatin 80 

desensitizations, we would expect similar findings with other chemotherapeutics. Future work 81 

might expand on this further to identify which patients, if any, can initiate their desensitization 82 

infusions in the outpatient infusion chair, avoiding inpatient desensitization all together. 83 

Additional analyses are needed to evaluate the healthcare resource impact of shifting 84 

desensitization care settings. 85 

Using process improvement tools, we found that chemotherapy outpatient desensitizations can be 86 

operationalized and may improve timeliness, efficiency, and satisfaction while maintaining 87 

patient safety. Outpatient chemotherapy desensitization programs might increase access to first-88 

line chemotherapies for patients with chemotherapy HSRs.  89 
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Figure 1. Control chart demonstrating the amount of time from oncology patient arrival to start 
of the oxaliplatin desensitization infusion, comparing pre- and post-intervention periods. Pre-
intervention = inpatient desensitization. Post-intervention = use of the outpatient infusion chairs 
for desensitization. UCL= upper control limit. CL = control limit. LCL=Lower control limit  

 



 



Supplementary Figure 1. Patient Chemotherapy Desensitization Experience Questionnaire 

 

 

 

 


