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presence of BRCA mutations increased the likelihood of HSRs to carbo-
platin. The incidence of HSRs to paclitaxel and symptom grade based
on the Common Terminology Criteria for Adverse Events, version 4.0,
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was performed. Institutional review board approval was obtained for
this study. Fisher’s exact test was used to analyze the primary out-
come. Out of 167 initial patients, 62 with germline test results con-
stituted the evaluable sample. 15 of 62 (24.2%) BRCA-tested patients
were treated with carboplatin monotherapy, while 44 of 62 (71.0%)
patients were treated with paclitaxel-containing regimens. Hypersen-
sitivity reactions occurred in 4 of 13 (30.8%) BRCA-mutated patients
and 22 of 49 (44.9%) BRCA wild-type patients (p = .5291). Hypersen-
sitivity reactions to paclitaxel occurred in 1 of 13 (7.7%) BRCA-mutated
patients and 26 of 49 (53.1%) BRCA wild-type patients (p = .0039).
Overall, there were 11 grade 1 reactions, 14 grade 2 reactions, and 16

A Pract Oncol 2005)426-459 grade 3 reactions to carboplatin. All reactions to carboplatin in BRCA-
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mutated patients were grade 1. All paclitaxel reactions manifested as grade 2. The sample size
was the main study limitation. The presence of BRCA mutations was not statistically significantly
associated with a higher incidence of HSRs to carboplatin, but was statistically significant with

regards to paclitaxel.

any antineoplastic agents have
been known to cause hypersensi-
tivity reactions (HSRs). The inci-
dences of HSRs are highly variable
within and between all major categories of anti-
neoplastic drugs (DeMoor et al., 2011). Of the plat-
inum 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 (DeMoor et al.,
2011). Earlier literature has cited cisplatin and
carboplatin as the cause of a wide range of HSRs
in 10% to 27% of patients receiving these agents,
generally occurring after 4 to 6 cycles of treatment
(Markman et al., 1999; Zanotti & Markman, 2001).
Hypersensitivity reactions generally involve signs
and symptoms ranging from mild skin reactions to
more severe reactions such as respiratory arrest
and death.
Reports of HSRs to carboplatin have increased
in recent years, with an estimated incidence of 8%
to 16% when used in the first-line setting, and as
high as 44% when used in the second- and third-
line settings (Moon et al., 2013). Patients with
deleterious germline BRCAI 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 HSRs as
a result of higher cumulative exposure (Alsop et
al., 2012). In a previous study on the association of
BRCA mutations and HSRs to carboplatin, Moon
and colleagues found that 23 of 29 (79.3%) pa-
tients with any history of HSRs to carboplatin had
a deleterious BRCAI or BRCA2 mutation and had
a higher incidence and severity of HSRs to carbo-
platin compared to 29 of 58 (50%) in a control group
of BRCA wild-type patients (Moon et al., 2013).
This is one of the few studies that has addressed
the possible association of BRCA mutations with
the development of HSRs to carboplatin.
In light of the study by Moon and colleagues,
as well as further studies and case reports inves-
tigating potential relationships between BRCA

mutations and carboplatin, we further explored
the possible association between HSR develop-
ment and BRCAI/BRCA2 mutation status in an
initial sample of 167 patients with ovarian, fallo-
pian tube, or primary peritoneal cancer receiving
carboplatin-based therapy at the University of
Arizona Cancer Center.

METHODS

Study Design

This study was a retrospective chart review. The
inclusion criteria involved diagnosis of ovarian,
fallopian tube, or primary peritoneal cancer in
patients who had received at least one treatment
with carboplatin, definitive testing for BRCA mu-
tation status, a nontreatment period of at least 6
months from prior platinum therapy, adequate
end-organ function, and measurable or evaluable
disease. We started with a review of the charts for
167 patients who had received carboplatin, been
diagnosed with ovarian, fallopian tube, or primary
peritoneal cancer, and were receiving treatment
with carboplatin at our site between January 2012
and April 2016 (Figure 1). Of this initial sample,
62 had received definitive testing for BRCA mu-
tations and constituted the evaluable sample. The
study was approved and monitored by the Univer-
sity of Arizona institutional review board com-
mittee as well as the University of Arizona Cancer
Center scientific review committee.

Demographic variables included age, comorbid
conditions, primary cancer diagnosis, cancer stage,
recorded history of allergy to medications, environ-
mental factors or food allergies (see Appendix A),
previous chemotherapy, prior platinum regimens
and platinum cycles, as well as premedications and
outpatient medications that may have impacted
the development of a reaction (steroids, H /H, -
receptor antagonists, and proton pump inhibitors).
The University of Arizona Cancer Center’s stan-
dard prophylaxis regimen for patients undergoing
a combination chemotherapy regimen consisted
of IV palonosetron at 0.25 mg/dexamethasone at
20 mg, oral diphenhydramine at 50 mg, and oral
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Figure 1. Patient evaluation flowchart.

famotidine at 20 mg, all given 30 minutes prior to
infusion. For single-agent carboplatin regimens,
premedication therapy was IV palonosetron at 0.25
mg/dexamethasone at 10 mg, IV diphenhydramine
at 25 mg, and IV famotidine at 25 mg.

The Common Terminology Criteria for Ad-
verse Events (CTCAE version 4.0, general disor-
ders 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 interven-
tion or infusion interruption were indicated, but
the patient responded promptly to symptomatic
treatment (e.g., antihistamines, nonsteroidal anti-
inflammatory drugs, narcotics, IV fluids), or if pro-
phylactic medications were indicated for less than
24 hours. Reactions were categorized as grade 3
if they were prolonged (not rapidly responsive to
symptomatic medication and/or brief interrup-
tion of infusion), symptoms recurred following
initial improvement, or if hospitalization was indi-
cated for clinical sequelae (e.g., renal impairment,
pulmonary infiltrates). Grades 4 and 5 reactions
were categorized as those leading to life-threat-
ening consequences or if urgent intervention was
indicated, and death, respectively.

The primary endpoint included the incidence
of HSRs in patients with and without germline
BRCA mutations receiving carboplatin treatment
for ovarian, primary peritoneal, or fallopian tube
malignancy. Secondary endpoints included cu-
mulative platinum dose, cumulative number of

prior platinum cycles, grade of HSRs, symptoms
experienced during the infusion reaction (e.g.,
itchiness, rash, etc.), and treatment outcome (suc-
cessful completion of therapy or discontinuation
of treatment due to adverse effect or progression
of disease). Cumulative doses and platinum cycles
for patients were collected to observe differences
between groups in cumulative platinum chemo-
therapy received before experiencing reactions.
During the study, the protocol was amended to al-
low the collection of HSR data in paclitaxel-treat-
ed patients as an exploratory secondary endpoint
to see whether higher rates of hypersensitivity oc-
curred with this drug as well, given its common
use in combination therapy with carboplatin.

Data were entered into Excel spreadsheets
for analysis, with statistical analysis conducted
through Excel and Prism 7 software. Data were
stored on a secure server with password access at
the cancer center, with only the investigators hav-
ing access to the data files.

Statistical Analysis

Descriptive and clinical variables were analyzed
by calculating medians and standard deviations
for continuous variables (age, weight, height), as
well as frequencies, and percentages for categori-
cal variables (gender, germline BRCA mutation
status, comorbid conditions, history of allergy, se-
verity grade, symptoms, and treatment outcome).
Fisher’s exact test was used to analyze the primary
endpoint of carboplatin HSRs between groups and
the secondary endpoint of paclitaxel HSRs be-
tween groups. The a priori o level was set at 0.05.

RESULTS
Patient Enrollment and Characteristics
In total, 62 patients (13 BRCA mutated, 49 BRCA
wild type) were evaluated after satisfying appro-
priate inclusion and exclusion criteria. Baseline
characteristics for patients evaluated in the study
are reported in Table 1. Of the 13 patients found to
have germline BRCA mutations, 9 tested positive
for BRCAI, while 4 tested positive for BRCA2.
The overall incidence of HSRs to carbopla-
tin in patients with deleterious BRCA mutations
was not increased significantly with respect to
that observed in wild-type BRCA patients (4 of
13 [30.8%] vs. 22 of 49 [44.9%)], respectively; p =
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/Table 1. Patient Characteristics (N = 62) h
BRCA wild-type BRCA mutated
(n = 49) (n =13; BRCAT = 9; BRCA2 = 4)
Age, median (SD) 67 (11.0) 59 (13.0)
Height (cm), median (SD) 163 (2.6) 160 (4.3)
Weight (kg), median (SD) 69 (18.2) 67.2 (15.2)
History of allergy, no. (%) 38 (77.6%) 1 (84.6%)
Previous chemotherapy, no. (%) 16 (32.7%) 8 (61.5%)
Prior platinum treatment, no. (%) 12 (24.5%) 7 (53.8%)
Number of prior platinum cycles, no. (%)
0 39 (0) 6 (0)
1-5 3(2.3) 2 (0)
6 or more 7 (1.D) 54.4)
Prior HSRs to chemotherapy, no. (%) 5 (10.2%) 1(7.7%)
Race/ethnicity, no. (%)
Caucasian 34 (69.4%) 8 (61.5%)
Hispanic 6 (12.2%) 4 (3.1%)
Native American 1(2.0%) 0 (0.0%)
Other/mixed? 8 (16.3%) 1(7.7%)
Major comorbidities, no. (%)
Hypertension 20 (40.8%) 3 (23.1%)
Type 2 diabetes 6 (12.2%) 2 (15.4%)
Depression 13 (26.5%) 2 (15.4%)
Osteoarthritis 13 (26.5%) 1(7.7%)
GERD 14 (28.6%) 1(7.7%)
Hypothyroidism 16 (32.7%) 3 (231%)
Cancer diagnosis, no. (%)
Ovarian 43 (87.8%) 12 (92.3%)
Primary peritoneal 5 (10.2%) 0 (0.0%)
Fallopian tube 1(2.0%) 1(7.7%)
Oncologic stage at diagnosis, no. (%)
Stage | 3 (6.1%) 0 (0.0%)
Stage Il 3 (6.1%) 1(7.7%)
Stage lll 20 (40.8%) 8 (61.5%)
Stage IV 15 (30.6%) 3 (23.1%)
Unstaged 8 (16.3%) 1(7.7%)
Treatment outcome, no. (%)
Successful completion 29 (59.2%) 7 (53.8%)
Ongoing at time of data cutoff 10 (20.4%) 4 (30.8%)
Discontinuation® 8 (16.3%) 2 (15.4%)
Changed chemotherapy 2 (41%) 0 (0.0%)
Note. SD = standard deviation; GERD = gastroesophageal reflux disease.
aOther mixed: BRCA wild type: Caucasian/Native American (n = 1), Caucasian/Hispanic (n = 3), Black/Hispanic, (n = 1),
other (n = 2), and Hispanic/other (n = 1); BRCA mutated: Hispanic/other (n = 1).
PReasons included decision to stop further therapy due to disease progression (n = 7), adverse reaction to carboplatin
k(n =1, lack of follow-up (n = 1), or transfer of care to another institution (n = 1). Y,
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.5291), which is shown in Table 2. There was a
statistically significant difference noted in the
incidence of paclitaxel HSRs in BRCA-mutated
patients vs. that found in BRCA wild-type pa-
tients (1/13 [7.7%] BRCA-mutated patients vs.
26 of 49 [53.1%] BRCA wild-type patients; p =
.0039). Additionally, 3 of 4 (75%) BRCA-mutated
patients who had reactions had not had prior che-
motherapy, while 13 of 22 (59.1%) BRCA wild-type
patients had not had prior chemotherapy. The av-
erage cumulative carboplatin dose for all patients
who had a reaction was found to be 3,113 mg based
on the cumulative lifetime dose received up to the
point of the reaction. BRCA-mutated patients re-
ceived an average cumulative dose of 2,883 mg,
while BRCA wild-type patients had an average cu-
mulative dose of 3,155 mg.

The total number of carboplatin cycles re-
ceived prior to carboplatin reaction was com-
pared between BRCA-mutated patients and BRCA
wild-type patients, as reported in Figure 2. This
includes any previous cycles documented in the
patients’ charts as well as those they received dur-
ing the study period. Hypersensitivity reactions
were documented within the range of 2 to 12 cy-
cles across the study groups.

Adverse Events

Overall, the carboplatin infusion reactions in-
cluded 11 grade 1 reactions, 14 grade 2 reactions,
and 16 grade 3 reactions. All reactions in BRCA-
mutated patients manifested as grade 1 reactions

(red skin, desquamation, edema, and itching eyes),
while the rest of the reactions manifested in BRCA
wild-type patients. Most BRCA wild-type patients
developing HSRs presented with more than one
symptom, and the symptoms were often grade 2 or
3, as shown in Table 3. Reactions were categorized
as grade 3 largely because infusion was inter-
rupted rather than hospitalization due to clinical
sequelae. In the paclitaxel group, the most com-
mon symptom observed was flushing. These reac-
tions all manifested as grade 2 infusion reactions,
requiring use of appropriate supportive therapies
as described in the methods section. No grade 4 or
grade 5 reactions were identified in our study.

DISCUSSION

With platinum compounds gaining more wide-
spread use for various malignancies, effective
pharmacovigilance for detecting adverse effects
is paramount. Many health systems currently use
institution-specific  hypersensitivity protocols
based on current standards of care, but studies
continue to evaluate the potential association of
BRCA mutations with adverse reactions to che-
motherapy regimens. These studies are especially
important for platinum therapies, since patients
with gynecologic malignancies and deleterious
BRCA mutations have been shown to respond par-
ticularly well to platinum-based regimens in the
gynecologic malignancy literature (Matulonis et
al., 2016). Patients being treated for cancers that
are particularly susceptible to platinum agents,

Y
Table 2. Development of Hypersensitivity Reactions
HSR occurred No HSR occurred p value
Documented HSRs to carboplatin
BRCA mutated (n =13; BRCAT = 9; BRCA2 = 4) 4/13 (30.8%)° 9/13 (69.2%) .5291
BRCA wild-type (n = 49) 22/49 (44.9%)° 27/49 (551%)
Documented HSRs to paclitaxel
BRCA mutated (n =13; BRCAT = 9; BRCA2 = 4) 1/13 (7.7%) 12/13 (92.3%) .0039
BRCA wild-type (n = 49) 26/49 (53.1%) 23/49 (46.9%)
Average cumulative dose of carboplatin for patients who had reaction
BRCA mutant (n = 4) 2,883 mg
BRCA wild-type (n = 22) 3,155 mg
Total (n = 26) 3,113 mg
Note. Development of HSRs in study using Fisher’s exact test. HSR = hypersensitivity reaction.
23/4 BRCA-mutated patients had not had prior chemotherapy.
\b13/22 BRCA wild-type patients had not had prior chemotherapy. )
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Figure 2. Incidence of (A) carboplatin or (B) paclitaxel reactions at specific cycles.

such as BRCA-deficient ovarian cancer, may be
more likely to receive a higher cumulative life-
time dose of carboplatin during their treatment
based on sensitivity to carboplatin therapy. This
susceptibility is related to the loss of function of
mismatch repair proteins normally coded for by
BRCA, which makes it more challenging for af-
flicted cells to repair damage caused by intercala-
tion of DNA as a result of carboplatin’s mechanism
of action (Miki et al., 1994). However, consistent
exposure to platinum is thought to be associated

with a greater likelihood of developing infusion
reactions as a result of sensitization to the drug.

A causal relationship between BRCA muta-
tions and HSRs to chemotherapy classes has yet to
be established at this time. Previous research has
shown conflicting results. In one study, patients
with a family history of a deleterious BRCA muta-
tion did not differ in their rates of hospitalizations
or emergency department visits when curative
chemotherapy was used in either BRCA-deficient
or BRCA wild-type patients (Egloff & Jatoi, 2016).
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Table 3. Hypersensitivity Symptoms for Carboplatin and Paclitaxel

Grade of reaction
Grade 1
Grade 2
Grade 3
Manifestation®
Itching body
Rash
Desquamation
Flushing
Edema
Hives
Chest pain
Cough
Tickle in throat
Stinging
Abdominal pain
Shortness of breath

Swollen tongue

Grade of reaction
Grade 1
Grade 2
Grade 3
Manifestation?
Itching throat
Itching body
Flushing
Dyspnea on exertion
Shortness of breath
Hives
Burning
Chest pain

Abdominal pain

Carboplatin hypersensitivity symptoms

BRCA wild-type
7

8

7

Grade 1

I\

O O O O O O O O

Paclitaxel hypersensitivity symptoms®

BRCA wild-type
6]

26

0

Grade 1

O O O O © O O O

0]

Grade 2

- o w -

_

O O O O

Grade 2

[ N

—_

2

BRCA mutated

Grade 3

- = 0 0 W = = w o -

BRCA mutated

0
1
0

Grade 3

O O O O O O O O

¢}

Note. 2Manifestation refers to symptoms occurring during hypersensitivity episode; grade reflects outcome based on
CTCAE v4.0, general disorders and administration site conditions.
SAll paclitaxel reactions were grade 2 (therapy or infusion interruption requiring prompt symptomatic treatment [e.g.,
Kantihistamines] for less than 24 hours).

/
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Similarly, accounts in the breast cancer litera-
ture reported no difference in acute toxicities to
anthracyclines or taxanes in the neoadjuvant set-
ting in patients presenting with BRCA mutations
as compared to those without identified BRCA
germline mutations (Drooger et al., 2016; Huszno,
Budryk, Kolosza, & Nowara, 2013). Such findings
differ from those of Moon and colleagues, who
reported a difference in HSRs to carboplatin for
patients previously identified as having BRCA-
mutated status.

With regards to the likelihood of developing
a reaction, previous studies indicate that HSRs
occur in less than 1% of patients in carboplatin
cycles 1 to 5 and 6.5% of patients in cycle 6. How-
ever, in cycles 7 and greater, up to 27% of patients
may experience a reaction, and up to 44% may
experience reactions in the third-line retreat-
ment setting (Hoekstra, Hurteau, Kirschner, &
Rodriguez, 2009; Makrilia, Syrigou, Kaklamanos,
Manolopoulos, & Saif, 2010). These reactions are
thought to be due to an immunoglobulin E (IgE)-
mediated mechanism (Iwamoto et al., 2014). The
mildest manifestations include skin rashes, ur-
ticaria, flushing, palmar itching, burning, edema
of the face and hands, abdominal cramping and
diarrhea, back pain, and pruritus, and usually re-
solve quickly with antihistamines and steroids.
The more severe grade 3 and 4 reactions such as
bronchospasm, tachycardia, hypotension or hy-
pertension, seizures, and chest pain are often seen
after the sixth infusion cycle, although these man-
ifestations have been estimated to occur in only
1.6% of patients who experience hypersensitivity
(Makrilia et al., 2010).

Risk factors for platinum HSRs should always
be reviewed prior to the beginning of therapy, fo-
cusing on factors such as female gender, age, his-
tory of allergy to medication and environmental
triggers, environmental exposure to platinum-
containing chemicals, a platinum-free interval
greater than 13 months, single maximal doses
greater than 650 mg, and a cumulative carbopla-
tin exposure of 8,000 mg or more (Gadducci et
al.,, 2008; Makrilia et al., 2010; Markman et al.,,
1999; Navo et al., 2006; O’Cearbhaill et al., 2010;
Schwartz et al., 2007). Some studies have evalu-
ated whether the incidence of carboplatin HSRs is
higher in gynecologic malignancies than in other

malignancies, but have not found a statistically
significant difference in risk based on carboplatin
administration alone (Navo et al., 2006).

Combination therapy has also been consid-
ered as an associated risk factor for HSRs. Car-
boplatin in combination with paclitaxel remains
the standard front-line treatment for stage IC, II,
I11, and IV primary ovarian, fallopian tube, and
peritoneal carcinomas following cytoreductive
surgery or in the neoadjuvant setting (Matulonis
et al., 2016; Moon et al., 2013). Carboplatin is also
the preferred agent in combination regimens for
platinum-sensitive disease. Several studies have
demonstrated the efficacy of carboplatin in both
single-agent and combination treatment for initial
management of platinum-sensitive disease with
drugs such as paclitaxel, docetaxel, bevacizumab,
and liposomal doxorubicin (Bell et al., 2006; Kat-
sumata et al., 2009, 2013; Ozols et al., 2003; Pig-
nata et al., 2014; Vasey et al., 2004), although the
benefit on progression-free survival of dose-dense
weekly paclitaxel and carboplatin is still unclear
(Chan et al., 2016).

Most of our patients experienced reactions
between 4 and 6 total cycles of treatment, with
cycle 4 being the most common for both BRCA-
mutated and BRCA wild-type patients. This find-
ing differs from the previously reported data
indicating that reactions occur most commonly
after 6 to 8 cycles of treatment (Hoekstra et al.,
2009; Makrilia et al., 2010). Over half of the pa-
tients who had a reaction and who were BRCA
mutated had not received prior chemotherapy,
but had received combination chemotherapy,
which may be related to exposure to two differ-
ent chemotherapies with HSR potential. How-
ever, given the small sample size, this warrants
further investigation in future studies. A recent
poster presentation by Altwerger and colleagues
reported a strong association between carbopla-
tin HSRs and BRCA deficiency in ovarian cancer
patients, highlighting a possible link between
carboplatin-induced DNA damage, the immune
system, and HSRs (Altwerger, 2017, Altwerger
et al., 2017). A single-center study by Maccaroni
and colleagues reported higher rates of HSRs to
platinum-based compounds in BRCA-mutated
patients compared to BRCA wild-type patients
(64% vs. 8%), although whether the agent in
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question was carboplatin was not reported (Mac-
caroni et al.,, 2016). However, a 2016 study by
Jerzak and colleagues focusing on prevention of
hypersensitivity reactions in ovarian cancer pa-
tients found that BRCA mutation status was not
predictive of developing a reaction (Jerzak et al.,
2016). Their sample included 37 patients with
BRCAI/BRCA2 mutations and 84 BRCA wild-
type patients. All had epithelial ovarian cancer
and had received greater than 6 cycles of carbo-
platin chemotherapy. These findings underscore
the importance of future research in ascertaining
the association between BRCA status and carbo-
platin HSRs to resolve the lack of consensus that
exists today.

As stated before, we did not observe a differ-
ence in HSRs with respect to carboplatin in BRCA-
mutated vs. BRCA wild-type patients; however,
we did observe a statistically significant difference
in the incidence of paclitaxel HSRs. Consistent
with previous studies in which paclitaxel reac-
tions most commonly manifested earlier during
treatment, most of our patients who developed a
reaction did so after the first cycle (16/27 [59.2%];
15 BRCA wild-type patients, 1 BRCA-mutated pa-
tient). However, it should be noted that this was
an exploratory aim, as only one patient with a
BRCA mutation developed a reaction to paclitaxel.
Furthermore, the reaction to paclitaxel may have
been related to the solubilizing agent cremophor
rather than the drug itself.

The symptoms and grades of hypersensitiv-
ity reactions observed in our study were similar
to those previously reported in the literature, with
rash and pruritus as the most common adverse
events. It is worth noting that all patients who de-
veloped grade 3 reactions were classified as having
such mainly based on prolonged reactions or recur-
rence of symptoms following initial improvement,
rather than hospitalization for clinical sequelae.

Paclitaxel HSRs occurred in 26 of 49 (53.1%)
BRCA wild-type patients and 1 of 13 (7.7%) BRCA-
deficient patients. Rates of paclitaxel HSRs in the
literature suggest that roughly 10% of premedicat-
ed patients will develop a reaction immediately,
with 10% of these patients subsequently develop-
ing severe reactions, which differed from 53.1%
of patients who experienced HSRs in our study
(Picard & Castells, 2015). These findings empha-

size the importance of continued research in this
area, not just with carboplatin, but with all che-
motherapy agents that patients may receive dur-
ing their course of care.

LIMITATIONS

Limitations of our study include the retrospec-
tive design, the relatively small sample size, ongo-
ing infusions at the time of data censoring, lack of
BRCA testing in a larger number of patients than
we had originally expected (64 excluded from
original sample due to lack of BRCA testing), and
possibility of reaction to the paclitaxel solubilizer
agent rather than the drug itself. Reasons for not
testing BRCA at that time are not documented but
may be due to low suspicion that these patients’
cancer development was influenced by a BRCA
mutation and/or the lack of high-grade serous
histology, although germline BRCA testing for all
histologic subtypes of epithelial ovarian cancer is
now considered standard of care according to the
latest National Comprehensive Cancer Network
Guidelines for ovarian cancer (Matulonis et al.,
2016; U.S. Food & Drug Administration, 2016).

CONCLUSIONS

As carboplatin continues to be a major front-line
treatment for ovarian, fallopian tube, and primary
peritoneal cancer, it is paramount to monitor and
try to predict whether patients will have an in-
creased likelihood of HSRs based on risk factors
such as genetics. Additional research is warranted
to better characterize this association with carbo-
platin HSRs. A meta-analysis would be beneficial
to address conflicting results arising in the litera-
ture thus far. Due to the relatively rare nature of
severe reactions, future studies would be best con-
ducted in a large patient population for more ac-
curate and precise risk assessment. Furthermore,
since it is difficult to say with certainty whether
the sole reaction to paclitaxel in the BRCA-
mutated group was due to the drug itself, it may be
beneficial in further studies to investigate such a
reaction with formulations less likely to mask true
hypersensitivity to the agent in question.

Authors’ Note
This work was previously presented as a poster
at the Hematology/Oncology Pharmacy Associa-
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tion on March 30, 2017, and the abstract appeared
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Appendix A. Allergies to Specific Agents Between Groups

BRCA wild-type (n = 49)

BRCA mutated (n = 13; BRCAT = 9; BRCA2 = 4)

Agent

Medications

Penicillin

Sulfa
Amoxicillin
Erythromycin
Levofloxacin
Cephalexin
Biaxin

Flagyl

Gemzar
Albumin-colloid
Codeine
Percocet
Reclast
Morphine
Xanax
Phenothiazines
Compazine
Phenergan
Lortab
Benadryl
Steroids
Dextromethorphan
Tegaderm
Tylenol

lodine

Miscellaneous

Cigarette smoke
Diesel fumes
Shellfish

Nickel

Adhesive

Latex

Pollen

Citrus nuts

Corn

Metals

Lactose
Artificial sweeteners
Green tea
Thyme
Mushrooms

\_ Wool

Number affected Agent

Medications
Penicillin
Sulfa
Bactrim
Avelox
Cipro
Nitrofurantoin
Pyridium
Demerol
Codeine
Darvocet
Propoxyphene
Captopril
Carboplatin
Cardizem
Lovastatin
Simvastatin
Magnesium
Benzonatate

Miscellaneous
Adhesive
Pineapple
Egg
Avocado
Dairy products
Peanuts
Dust

—‘—‘N—‘—‘—‘—‘—‘(N—‘—‘(N—‘N(N—‘N—‘—‘N(NNN—‘K

N e e e o e T N N I e S

Number affected
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