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Abstract  

Background: Ovarian, fallopian tube, and primary peritoneal cancer patients with the BRCA1 or 

BRCA2 mutations may be more likely to receive platinum-based regimens due to increased 

therapeutic susceptibility. Higher incidence of carboplatin hypersensitivity reactions (HSR) has 

been shown to increase with cumulative exposure. Data comparing the incidence of HSR in 

those with mutations to those without mutations is limited. Objective: The primary objective 

was to evaluate the incidence of carboplatin HSR in patients with the BRCA1 or BRCA2 

mutations compared to those without these mutations. Secondary objectives were to identify 

carboplatin cycles where reactions occurred, grade of reaction, and treatment outcomes. 

Methods: This retrospective chart review included 167 ovarian, fallopian tube, and primary 

peritoneal cancer patients at the University of Arizona Cancer Center who underwent a regimen 

with carboplatin from 2013 to 2015. Results: 126 out of 167 patients were analyzed. HSR 

occurred in 4 patients with BRCA mutations, and in 9 patients without mutations, though 

incidence was not significant with respect to the groups (3.1% versus 17.4%, P = 0.5291). 

Overall, there were 11 grade 1 reactions, 14 grade 2 reactions, and 16 grade 3 reactions to 

carboplatin. Conclusion: Presence of a BRCA1/2 mutation was not associated with a higher 

incidence of HSR in carboplatin. More studies are needed to clarify the impact of BRCA 

mutations on developing carboplatin HSR. 
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Comparison of Hypersensitivity Reaction Incidence to Carboplatin in Patients with 
Ovarian, Fallopian Tube, or Primary Peritoneal Cancer with or without the BRCA1 or 

BRCA2 Mutations 
 
Introduction:  

Many antineoplastic agents have been known to cause hypersensitivity reactions (HSR). 

HSR generally involve signs and symptoms that range from mild skin reactions to more severe 

reactions such as respiratory arrest and death. Incidence of HSR is variable between all major 

categories of antineoplastic drugs, with some responsible for far higher rates than others, even 

within specific categories. Of the platinum compounds, carboplatin has been reported to account 

for 0.73% of all reactions from infused chemotherapies, and up to 50% of all reactions in 

platinum based chemotherapies.1 Cisplatin and oxaliplatin have each been reported to account 

for up to 24% of such reactions in this class.1 Earlier literature has cited cisplatin and carboplatin 

to be responsible for causing a wide range of HSRs in 10-27% of patients receiving these agents, 

generally occurring after 4-6 cycles of treatment.2,3  

Reports of HSR to carboplatin have increased in recent years, with an estimated 

incidence of 8-16% when used in the first line setting, and as high as 44% when used in the 

second and third line settings.4 Carboplatin, in combination with paclitaxel, remains the standard 

regimen for patients with stage II, III, and IV primary disease following cytoreductive surgery as 

well as in the neoadjuvant setting.5 Patients with deleterious germline BRCA1 or BRCA2 

mutations may be more likely to receive multiple cycles of platinum-based chemotherapy due to 

increased therapeutic susceptibility with such mutations, and thus may be more likely to develop 

HSR as a result of higher cumulative exposure.6 A 2013 study by Moon et al correlated a higher 

incidence and severity of HSR to carboplatin in patients who were carriers of BRCA1 or BRCA2 
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mutations.4 In this study, the investigators found that most patients who had any history of HSRs 

to carboplatin had a deleterious BRCA1 or BRCA2 mutation (93%) compared to 50% in patients 

who did not have any history of HSRs. This is one of the few studies that has addressed how the 

presence of BRCA mutations may play a role in developing HSRs to carboplatin. 

In our study, we examined the implications that BRCA mutations may have on ovarian, 

fallopian tube, and primary peritoneal cancer patients receiving carboplatin therapy at the 

Arizona Cancer Center. We hypothesized that patients who had a BRCA mutation would have a 

higher incidence of HSR compared to patients who did not have such a mutation. 

 
Methods:  

This study was a retrospective data review which underwent review and approval by The 

University of Arizona Institutional Review Board as well as by The University of Arizona 

Cancer Center Scientific Review Committee. Inclusion criteria included patients with 

documented ovarian, fallopian tube, or primary peritoneal cancer who had received at least one 

attempt of carboplatin, were at least six months from prior platinum therapy, had an Eastern 

Cooperative Oncology Group performance status of 0-2, adequate end-organ function, and 

measurable or evaluable disease. Patients with both platinum-refractory and -resistant disease 

were eligible for review as well. The charts of 167 patients receiving carboplatin and who had 

been diagnosed with one of the previously mentioned cancers were reviewed at the Arizona 

Cancer Center (Figure 1). 

This was a descriptive study with no intervention, thus there was no independent 

variable. The data collection form consisted of a document with multiple checkboxes 

representing different data points of interest. The demographic variable needed to form 

comparison groups included the presence of a BRCA mutation or not. We reviewed family 
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history for patients in whom no genetic test was performed to verify absence or mention of 

significant family history of BRCA mutation. 

The primary endpoint included the incidence of HSR in patients both with and without 

the BRCA mutations receiving carboplatin treatment for gynecologic malignancy. Secondary 

endpoints included cumulative number of prior platinum cycles, grade of HSR reaction, 

symptoms, treatment outcome in terms of successful completion of therapy or discontinuation of 

treatment due to adverse effect or progression of disease, and disease status in terms of 

successful or unsuccessful treatment. Data comparing cumulative carboplatin dose for patients 

who had HSR was also collected between patients with or without mutations. During the study 

the protocol was amended to also allow collection of differences in paclitaxel HSR between 

patients with or without BRCA mutations. 

Demographic variables collected for all charts reviewed included BRCA mutation status, 

gender, age, other concurrent medications, comorbid conditions, primary cancer diagnosis, 

cancer stage, history of allergy to medications, environmental factors, foods, and contrast, 

median platinum-free interval in months, median number of prior platinum regimens and cycles, 

as well as premedications and home medications that may impact reaction development 

(steroids, H1/H2 receptor antagonists, and proton pump inhibitors). A common premedication 

regimen for patients undergoing a carboplatin/paclitaxel cycle consisted of palonosetron, 

dexamethasone, diphenhydramine, and famotidine, typically before the paclitaxel infusion.  

All demographic and descriptive variables were measured as numbers/percentages or 

medians/ranges. All collected data was entered into an Excel spreadsheet for analysis, with 

statistical analysis conducted through Excel and Prism 7 software. Data was stored on a secure 
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server with password access at the Cancer Clinic, with only the investigators having access to the 

data files. 

 
Statistical analysis: 

The descriptive variables and demographic variables were analyzed by calculating 

summary means and SD’s for continuous variables (age, number of carboplatin/platinum 

regimens and cycles).  Categorical variables were analyzed by calculating frequencies and 

percentages (gender, BRCA status, concurrent medications, comorbid conditions, history of 

allergy, HSR severity grade, symptoms, and treatment outcome). The a priori alpha level was set 

at 0.05. Fisher’s exact test was used to analyze the primary endpoint of carboplatin HSR between 

groups as well as for analyzing the secondary endpoint of paclitaxel HSR between groups. Since 

not all patients had received BRCA testing in the sample, only patients who had received 

definitive testing were included in analysis of carboplatin and paclitaxel HSR to decrease 

confounding effects from this variable (N = 62). 

Results: 
 
Patient Enrollment and Characteristics 

In total, 126 patients were evaluated after satisfying appropriate inclusion and exclusion 

criteria. Baseline characteristics for patients evaluated in the study are reported in Table 1. The 

most common primary cancer diagnosis was ovarian cancer. 13 patients were found to test 

positive for either BRCA1 or BRCA2 mutation. 

Overall, HSR to carboplatin in patients with BRCA mutations was not significant with 

respect to HSR in patients without BRCA mutations (6.4% versus 35.4%, P = 0.5291). There 

was, however, a significant relationship to paclitaxel HSR in BRCA vs. non-BRCA carriers 

(1.6% vs. 41.9%, P = 0.0039). The average cumulative dose for all patients who had a reaction 
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was found to be 3237.2mg. This was further evaluated for patients who presented a BRCA 

mutation compared to those who did not. Patients with BRCA mutations had an average 

cumulative dose of 2882.6mg while patients without mutations had an average cumulative dose 

of 2983.1mg (P = 0.92). 

The number of total cycles leading to carboplatin reaction was compared between 

patients with BRCA mutations and those without (Figure 2). This included any previous 

platinum cycles documented in the patients’ charts as well as those they experienced during the 

study period. A similar method was used to compare patients who had paclitaxel reactions. The 

most common number of cycles for reaction development in carboplatin was between cycles 4 

and 6, with the highest incidence being cycle 4 for both BRCA carriers and non-BRCA carriers. 

The full range of cycles where reactions were observed was between 2 and 12 consecutive 

cycles, although no reactions were noted with cycles 10 or 11. The high number of cycles owed 

mostly to the addition of extra courses of therapy that were added to these specific patients’ 

treatment plans. For paclitaxel reactions, the most common cycle where reactions occurred was 

cycle 1, and this was also where the lone reaction in a patient with a BRCA mutation occurred 

(Figure 2). The range for paclitaxel reactions was between 1 and 6 cycles, although no reactions 

were noted in cycle 5. 

Adverse Events: 

The Common Terminology Criteria for Adverse Events (CTCAE v4.0 - General 

Disorders and Administration Site Conditions) was used to determine reaction severity. 

Reactions were categorized as grade 1 if the reaction was only mild and transient, infusion 

interruption was not indicated, or an intervention was not indicated. Reactions were categorized 

as grade 2 if intervention or infusion interruption was indicated, but responded promptly to 



Group	  Number	  27;	  Names	  1)	  Andrew	  Garcia	  2)	  Corey	  Frahm	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Page	  	  7 
 
 
symptomatic treatment (eg., antihistamines, NSAIDs, narcotics, IV fluids), or if prophylactic 

medications were indicated for <= 24 hours. Reactions were categorized as grade 3 if they were 

prolonged (not rapidly responsive to symptomatic medication and/or brief interruption of 

infusion, recurrence of symptoms following initial improvement occurred, or if hospitalization 

was indicated for clinical sequelae (eg., renal impairment, pulmonary infiltrates). In these cases, 

hydrocortisone was often administered to the patient. No grade 4 or grade 5 reactions occurred, 

those these are categorized as those leading to life-threatening consequences or urgent 

intervention indicated, and death, respectively.  

Overall, there were 11 grade 1 reactions noted, 14 grade 2 reactions, and 16 grade 3 

reactions to carboplatin infusions. Reactions were categorized as grade 3 largely because 

interruption of infusion had to be performed, rather than hospitalization due to clinical sequelae.  

Of the grade 1 reactions, 1(9%) consisted of edema, 1(9%) consisted of flushing, 2(18%) 

consisted of desquamation, 3(27%) consisted of rash, and 4(36%) consisted of itching. Of the 

grade 2 reactions, 1(7%) consisted of a tickling sensation in the throat, 1(7%) consisted of 

desquamation, 1(7%) consisted of a cough, 1(7%) consisted of hives, 2(14%) consisted of rash, 

3(21.4%) consisted of general itchiness, 3(21.4%) consisted of chest pressure, and 3(21.4%) 

consisted of flushing. Of the grade 3 reactions, 1(6%) consisted of stinging, 1(6%) consisted of a 

swollen tongue, 1(6%) consisted of abdominal pain, 1(6%) consisted of a tickle in the throat, 

1(6%) consisted of a cough, 2(12.5%) consisted of shortness of breath, 2(12.5%) consisted of 

itchiness, and 3(18.8%) consisted of chest pressure (Figure 3). 

Discussion: 
 

With use of platinum compounds gaining more widespread use, effective 

pharmacovigilance towards adverse effects, and particularly those that may occur during 
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infusions, is paramount. This is especially important for patients who have BRCA mutations, 

since patients possessing this mutation have been shown to respond particularly well to platinum 

based regimens in the gynecologic malignancy literature. Reports and studies detailing incidence 

and management experiences with platinum compounds are also increasing. Many health 

systems currently use institution specific hypersensitivity protocols based on these current bodies 

of research. 

In our study, we identified HSRs occurring in the patients that were included in analysis. 

However, the results did not indicate a statistically significant incidence of HSRs in patients 

containing a known BRCA mutation compared to those who did not for carboplatin. In 

paclitaxel, however, a statistically significant finding was noted. Given the lack of evidence 

indicating connections between paclitaxel hypersensitivity and BRCA mutations however, the 

clinical significance of this finding is less obvious, and was more exploratory in our study.  

Limitations: 

Limitations of the study included the retrospective nature of the study, a relatively small 

sample size, ongoing infusions at the time of data censoring, a lack of information related to 

previous chemotherapy in some patients, as well as lack of BRCA testing. Reasons for not 

testing BRCA are that there may have been low suspicion that these patients’ cancer 

development was influenced by a BRCA mutation or that it would have changed therapy. 

 The small number of patients available for review at the cancer center with our 

particularly criteria was a major factor in this limitation. For several aspects of the study such as 

the baseline demographics, the group had to be evaluated as a whole, except for the primary 

endpoint and secondary endpoint of paclitaxel reactions. In these cases, appropriate statistical 

testing was done between the patients with BRCA and those without BRCA. Although not 
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impactful to our inclusion criteria, several patients were still receiving ongoing infusions of 

carboplatin at the points their data was censored at the cutoff date in the study. Thus, there may 

be some HSRs that had not occurred yet but would have shown up in the next few cycles of 

treatment. A second analysis of patients was not performed to determine if this would have been 

the case. For some patients, there was difficulty to determine the extent of past chemotherapy 

cycles due to difficulty finding mention of this throughout these patients notes. This was the case 

in patients whose progress notes mentioned previous chemotherapy, but did not mention specific 

drugs, cumulative cycles, and periods of time in which these treatments occurred. One 

explanation for this may be if there were any historical notes that were not uploaded prior to the 

institution’s adoption of an electronic medical record in 2013. 

Conclusions: 

As more and more oncologists choose to use carboplatin agents to treat their patients, it is 

paramount to monitor and try to predict whether patients will have high likelihood of HSR to 

carboplatin. Studies evaluating the BRCA mutation’s role in creating higher risk for patients to 

develop these reactions are likely to continue to enter the medical literature in the coming years. 

Due to the relatively rare nature of severe reactions though, future studies would be best suited to 

include a large patient population if their practice sites allow, so as to best determine the 

significance of any results that they uncover during such studies. 
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Tables and Figures: 
 
Table 1: Patient Characteristics 

(N = 126) (N/% or median/range) 

Age  66 (22-93) History of allergy  103 (81.7) 

Gender (female) 125 (99.2) Previous chemotherapy 41 (32.5) 

Height  5’4” (4’11” - 5’10”) Prior platinum 
treatment 

28 (22.2) 

Weight  71 (40-136.1) Prior HSR to 
chemotherapy 

7 (5.6) 

Race/ethnicity  Most prominent comorbidities  

Caucasian 
African American  

Hispanic 
Asian 

 Native American 
Other/mixed** 

88 (69.8) 
4 (3.2) 

14 (11.1) 
1 (0.8) 
4 (3.2) 
14 (11) 

Hypertension 
Type 2 Diabetes 

Depression 
Osteoarthritis 

GERD 
Hypothyroidism 

55 (43.7) 
20 (15.9) 
23 (18.3) 
31 (24.6) 
26 (20.6) 
27 (21.4) 

Cancer diagnosis  Oncologic stage at diagnosis 

Ovarian 
Primary 

peritoneal 
Fallopian tube 

117 (92.8) 
7 (5.6) 
2 (1.6) 

 

Stage 1 
Stage II 

Stage III 
Stage IV 

      Unstaged 

16 (12.6) 
13 (10.3) 
47 (37.3) 
29 (23) 

21 (16.7) 

BRCA mutation status  # prior platinum cycles 

BRCA1 
BRCA2 

Negative 
Unknown 

9 (3.2) 
4 (3.2) 

49 (42.1) 
64 (50.8) 

Zero 
1 - 5 

6 or More 
Unknown* 

94 (74.6) 
7 (5.56) 
19 (15.1) 
6 (4.8) 

*In these cases, prior platinum therapy history was unclear 
**Other mixed included: Caucasian/Native American (N = 1), Caucasian/Hispanic (N = 
5), Black/Hispanic, (N = 1), Hispanic/Other (N = 3), and Other (N = 4) as based on 
medical chart 

 
 
 
 



Group	  Number	  27;	  Names	  1)	  Andrew	  Garcia	  2)	  Corey	  Frahm	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Page	  	  12 
 
 
Table 2: Development of HSR 
 N = 126 (N, %) P-value (if applicable) 

Successful completion of 
regimen 

Ongoing at time of study 
Discontinuation (various 

reasons)* 
Changed chemotherapy 

73 (57.9%) 
19 (73%) 
24 (19%) 
10 (7.9%) 

 
 

N/A 

Presence of BRCA; HSR to 
carboplatin on study** 

4 (3.1%) 

0.5291* 
No presence of BRCA; HSR 

to carboplatin on study 
22 (17.4%) 

Presence of BRCA; HSR to 
Paclitaxel on study** 

1 (0.8%) 
0.0039* 

 No presence of BRCA; HSR 
to Paclitaxel on study 

26 (20.6%) 

Average cumulative dose of carboplatin for patients who had reaction 

Mutation status Average cumulative dose 

BRCA (N = 4) 
No BRCA (N = 22) 

Total (N = 26) 

2882.6mg 
2,983.1mg 

3237.2 

Table 2: Development of HSR on study 
*Reasons included decision to pursue no further therapy due to disease progression (N = 
11), adverse reaction to carboplatin (N = 12), or transfer of care to another institution (N 
= 1) 
**Compared using Fisher’s Exact Test. Only included patients tested for BRCA (N = 62) 
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Figure 1: Patient evaluation flowchart 

 

41 patients were excluded due to not meeting inclusion criteria, which consisted of 
receiving at least one dose of carboplatin, not having platinum therapy within 6 months 
of beginning of trial period, must be receiving treatment for documented gynecologic 
malignancy, have adequate end organ function, have measurable/evaluable disease, and 
have ECOG status less than or equal to 2. 
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Figure 2: Incidence of carboplatin or paclitaxel reaction at specific cycles  
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Figure 3: Hypersensitivity symptoms for carboplatin and paclitaxel 
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Appendices: 

Data	  Collection	  Sheet 
Medical	  Record	  Number(MRN):____________	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Patient	  Last	  Name_____________________ 
Demographic	  Variables: 
Sex:	  M	  /F	  	  	  	  	   Age	  (years):____Height:_____	  	  	  	  	  	  	  	   Weight:_____	  	  (	  Prior	  to	  start	  of	  
chemotherapy) 
Ethnicity: 
	  Caucasian	   	  Hispanic	  	  	   	  Asian	  	  	  	  	  	  	  	   	  African	  American	   Native	  American	  	  Other	  -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐ 
Comorbidities	  _____	  	  	   	   	   Current	  Cancer	  Diagnosis:	  _____________________________ 
 
Oncologic	  Diagnosis/Stage:__________	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   BRCA	  Mutation	  Status:__________ 
	   
Previous	  Chemotherapy	  Yes/No	  	  	  	  	   If	  Yes	  please	  list:___________________ 
	  Prior	  platinum	  regimens:	  ____________________	  Prior	  platinum	  cycles:	  
___________________________ 
	   
Did	  the	  patient	  have	  a	  prior	  infusion	  reaction	  to	  the	  chemotherapy	  Yes/No 
If	  Yes	  please	  list	  chemotherapy:____________________________ 
	   
Current	  Carboplatin	  Chemotherapy:______________________________ 
	   
Cycle Chemo 

Regimen 
Carboplatin	  
AUC 

Carboplatin	  
Dose 

Infusion	  
Reaction	  
(Y/N) 

Meds	  
Required 

Dose	  
Interrupted 

Required	  
O2 

Further	  
Support 

Chemotherapy	  
changed	  Y/N 

1          

2          

3          

4          

5          

6          

7          

8          

	   
Descriptive	  Variables: 
	  Grade	  of	  HSR	  Reaction:	  _________________________	  How	  will	  you	  calculate? 
	  Symptoms:	  ___________________________________ 
	   
	  Treatment	  outcomes	  (Successful	  completion	  of	  regimen	  or	  discontinuation):	  ____________________ 
	  Environmental	  factors:	  ______________________________________________________________	  	   
	  History	  of	  allergies	  to	  medications,	  food,	  environmental	  factors,	  and	  type	  IV	  contrast:	  
____________________________________________________________________________________	  	  	  	  	  	  	  	  
	    


