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Incidence of infusion hypersensitivity reaction after withholding
dexamethasone premedication in early breast cancer patients
not experiencing two previous cycles of infusion hypersensitivity
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Abstract

Background Premedication with dexamethasone is an essential part of the prevention of hypersensitivity reaction (HSR) asso-
ciated with taxane administration. However, the possibility of stopping dexamethasone premedication has been investigated in
previous studies to reduce the steroid’s adverse events; however, either the result or the particular protocol was limited. Thus, our
study aimed to evaluate the incidence of HSR after dexamethasone premedication discontinuation after lack of HSR in two
previous weekly paclitaxel infusions.

Method Early breast cancer patients who received adjuvant weekly paclitaxel in a retrospective cohort from January 2012
through February 2016 at the King Chulalongkorn Memorial Hospital were reviewed. All patients received a standard
premedication protocol prior to the first and second paclitaxel infusion. Dexamethasone was omitted in later cycles in all patients
who did not undergo infusion HSR. Patients who developed HSR during the first or second cycles of paclitaxel infusion were
excluded. The incidence of HSR during the later cycle of paclitaxel administration and factors associated with this adverse
reaction were collected.

Results Eighty-one of 85 patients who did not undergo infusion HSR after 2 cycles of weekly paclitaxel administration were
retrospectively reviewed. The median age was 51 years (range 27-74 years). Only 16% of the patients had a BMI greater than
30 kg/m?, 57.8% were premenopausal, 67.9% had no comorbidity, none had a history of allergy or asthma, 65.4% received
weekly paclitaxel as a single agent, and 34.6% received weekly paclitaxel in combination with trastuzumab. Five of 81 patients
reported grade [-IT HSR (6.25%), which occurred mostly during the first 6 cycles (60%). Temporary discontinuation of paclitaxel
infusion was observed in all HSR patients. No differences regarding age, BMI, menopausal status, and underlying disease
between the HSR and no HSR groups were identified. Concerning the safety profile, peripheral neuropathy (gr I 60%, gr 11
13.5%, and gr 11l 2.4%), myalgia (43.4%), and edema (10.5%) were commonly reported, whereas dyspepsia (5.3%) and
insomnia (14.5%) were rarely described in withholding patients.

Conclusion Withholding dexamethasone premedication in non-experiencing HSR patients after two previous cycles of weekly
paclitaxel administration was safe and did not impact the higher incidence of HSR. A discontinuing dexamethasone protocol
should be recommended generally in these patients, especially those with a high risk for steroid-induced side effects.
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paclitaxel hypersensitivity reaction, the exact mechanism is
uncertain [9—11]. With standard and/or modified prophylaxis
premedication, the incidence of HSR has declined from 40 to
1-2% [12].

According to the risk factors of HSR, Sendo and his col-
leagues reported the incidence of HSR and associated factors
in 105 ovarian cancer patients who received 3 weeks of adju-
vant carboplatin and paclitaxel. The incidence of HSR was
13.3% for moderate to severe grading. Several factors such
as previous rash from paclitaxel, respiratory problem, obesity
(body mass index >25 kg/m?), postmenopausal status,
and oophorectomy were associated with both carboplatin
and paclitaxel HSR [13]. Similarly, Piovano et al. [14]
studied 157 ovarian cancer patients who received com-
bination platinum and paclitaxel and reported that the
significant risk factor associated with HSR was allergic
history (OR 3.42, CI 0.94-12.45, p=0.06). Although
numerous risk factors such as menopausal status, high
body mass index (BMI), and history of allergy or asth-
ma have been demonstrated and might play a role in
evolving paclitaxel HSR, no strong risk factors have
been reported to play essential roles in the paclitaxel
hypersensitivity reaction.

Concerning the pioneering study by Quock and colleagues
of weekly paclitaxel administration in 30 patients with early
breast cancers who received weekly paclitaxel 50-90 mg/m>,
no hypersensitivity reaction was reported in patients who
omitted premedication after not experiencing a previous
HSR [15]. Additionally, Breaverman et al. reported that reduc-
ing the oral dose of steroid in subsequent treatments until zero
was feasible without increasing HSR [16]. Moreover, Green
et al. studied 302 early breast cancer patients who received
weekly paclitaxel and reported that after reducing the dose of
dexamethasone during the fourth cycle until the twelfth cycle
in patients, who did not have a previous HSR, the incidence of
grade I-IIT HSR was 2.3% and that of grade IV HSR was
0.3% [17]. The recently published study from Michael J
Berger and his colleagues evaluated 234 breast cancer patients
whose dexamethasone premedication was discontinued after
none experienced HSR in the first two doses of paclitaxel-
based chemotherapy [18, 19]. They showed that most of the
patients did not report an infusion reaction; however, only two
patients required rescue medication.

Recently, our retrospective study in Thai early breast can-
cer patients who received weekly paclitaxel in KCMH report-
ed that six of the 86 patients who received weekly paclitaxel
chemotherapy had grade II-I1I HSR (7.0%), which occurred
mostly during the first 6 cycles (5/6, 83.3%). In all 984 cycles,
dexamethasone was omitted in 617 subsequent cycles
(62.7%). The incidence of HSR was 5/617 (0.81%) cycles
without dexamethasone premedication and 3/367 (0.82%)
cycles with dexamethasone premedication. There was no
statistically significant difference in HSR between the
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cycles that received or did not receive dexamethasone
premedication (p =0.99) [20]. Although our retrospective
study has several limitations, withholding premedication with
dexamethasone in patients who do not experience hypersen-
sitivity reactions during the first few weeks of weekly pacli-
taxel administration is feasible and appears to yield a similar
incidence of HSR.

Even with standard premedication, HSR grades I-II and
grades ITI-1V still developed at rates of 40 and 2—4%, respec-
tively, for every 3 weeks of paclitaxel administration.
Additionally, with the recent use of weekly paclitaxel admin-
istration in adjuvant breast cancer, HSR grade III or higher
was similarly reported at a rate of less than 3%. During weekly
paclitaxel administration, patients may be exposed to a high
and prolonged dose of dexamethasone prophylaxis that may
cause significant adverse effects such as weight gain, insom-
nia, and hyperglycemia. Therefore, reducing or withholding
the dexamethasone premedication in patients not experiencing
a previous infusion HSR was widely investigated with the
safety outcomes. Withholding dexamethasone is also feasible
in Thai women, but we have not had any documented infor-
mation about this premedication strategy. Thus, our study was
aimed to evaluate the incidence of infusion HSR after
discontinuing dexamethasone premedication in patients who
did not have two previous cycles of weekly paclitaxel associ-
ated with infusion HSR.

Patients and methods
Patients

Patients with early breast cancer who received adjuvant or
neoadjuvant weekly paclitaxel as a single agent or in combi-
nation with trastuzumab from January 2012 through April
2016 at the King Chulalongkorn Memorial Hospital
were retrospectively reviewed. Patients who received at
least 6 cycles of weekly paclitaxel administration were
also included in our study. Patients receiving daily
doses of systemic corticosteroid for any reason, patients
receiving three weekly paclitaxel administrations and
patients receiving albumin-bound paclitaxel or docetaxel
or concomitant corticosteroid from any disease, and pa-
tients who had disease progression before completing
the study were excluded. Additionally, patients who
had a history of HSR associated with taxane exposure were
excluded from our study.

Treatment
All patients received the standard dose of adjuvant or neoad-

juvant weekly paclitaxel, 80 mg/mz. In some patients who
received combination therapy with trastuzumab, the standard
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loading dose of 4 and then 2 mg/m? during weekly paclitaxel
was recommended. All patients underwent the standard
premedication protocol prior to the first and second doses of
paclitaxel infusion. The standard premedication protocol in-
cluded dexamethasone 5 mg iv, diphenhydramine 25 mg iv,
and ranitidine 50 mg iv administered at least 30 min prior to
the start of paclitaxel administration. Dexamethasone had
been omitted in later cycles in patients not experiencing two
previous infusion hypersensitivity reactions. Patients who de-
veloped HSR during the first or second cycles of paclitaxel
infusion were excluded.

Study endpoints

The primary endpoint was the incidence of HSR during doses
three to 12 of weekly paclitaxel chemotherapy in patients who
did not have two previous cycles of infusion HSR. Secondary
endpoints were the associated factors with HSR and adverse
reactions (AEs) from paclitaxel and dexamethasone.

Statistical analysis

Based on our previous retrospective study, the incidence rate
of HSR from weekly paclitaxel was 7%, and 4.5% of the HSR
patients developed during the third and later cycles. Therefore,
the needed sample size in this study was approximately 100
patients for detecting HSR. The incidence of HSR was col-
lected after reviewing medical records and nurse record forms.
Patients who received additional doses of H1 antagonists (di-
phenhydramine or chlorpheniramine) or H2 antagonists
(ranitidine) or dexamethasone or epinephrine during the third
to twelfth cycles of weekly paclitaxel infusion were also de-
fined as HSR. Among a total of 85 patients, 4 who developed
HSR within 2 cycles were excluded from our study. Baseline
characteristics and details of the premedication protocol, in-
cluding the dose and schedule of dexamethasone, were re-
corded. Categorical patient and clinical features were reported
using frequencies and percentages, whereas age and weight
were reported using means and standard deviation. Patients
were categorized into one of two groups according to their
HSR: HSR and no HSR. Patient characteristics, including
age, weight, BMI, menopausal status, comorbidity, and type
of paclitaxel infusion, were tabulated and compared between
the groups using the unpaired ¢ test and exact probability test.
A value of p value < 0.05 was considered to be significant. All
statistical analyses were performed with IBM SPSS Statistics
for Windows, version 22.0. (IBM Corp, Armonk, NY, US).

Results

From January 2012 to April 2016, 85 early breast cancer pa-
tients who received adjuvant or neoadjuvant weekly paclitaxel

as a single agent or in combination with trastuzumab at the
King Chulalongkorn Memorial Hospital were retrospectively
reviewed. Eighty-one patients who did not have two previous
cycles of infusion hypersensitivity reaction were enrolled in
our study. The median age was 51 years (range 27-74). The
average BMI was 24.5 + 4.78 kg/m”. Only 16% of the patients
in our study had a BMI greater than 30 kg/m?. Approximately
57.8% were premenopausal. About 32.1% reported any co-
morbidity; however, none had a history of allergy or asthma.
Almost 89% received paclitaxel as adjuvant chemotherapy,
and approximately 65.4% received weekly paclitaxel as a sin-
gle agent, while 34.6% received weekly paclitaxel in combi-
nation with trastuzumab administration. Other baseline char-
acteristics are listed in Table 1.

Almost all but approximately 93.8% of the patients re-
ceived all 12 cycles of paclitaxel. Still, two women did not
complete all 12 cycles, and paclitaxel was administered for
more than 6 cycles. Furthermore, omitting infusion before
12 cycles was also observed in two patients with severe pac-
litaxel toxicities. Discontinuing infusion was also reported in
one patient who developed atrial fibrillation and heart failure
during paclitaxel administration. Adding carboplatin to the
usual regimen was identified in one patient who had loco-

Table 1  Patient and tumor baseline characteristics

Baseline characteristics Breast cancer patients

(n=81)

Age (year) (mean + SD) 51.0+ 11 (range 27-74)

Body weight (kg) (mean + SD) 59.7+11.4
BMI (kg/m?) (mean = SD) 245+4.78
Menopausal status

Premenopausal 46 (57.8%)
Postmenopausal 35 (42.2%)
Comorbidity

No 55 (67.9%)
Yes 26 (32.1%)
History of allergy or asthma 0 (0%)
Adjuvant chemotherapy regimen (number; %)

Paclitaxel 53 (65.4%)
Paclitaxel + trastuzumab 28 (34.6%)
Pathology (number; %)

Invasive ductal carcinoma (IDC) 79 (97.5%)
Non-invasive ductal carcinoma 2 (2.5%)
Grading (number; %)

Grade 1 4 (4.9%)
Grade 11 46 (56.7%)
Grade 111 31 (38.4%)
Staging (number; %)

Stage | 2 (2.6%)
Stage 11 16 (19.7%)
Stage 111 63 (77.7%)
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regional disease progression during neoadjuvant paclitaxel in-
fusion. All patients received dexamethasone premedication in
the early 2 cycles, and then discontinuation in later cycles was
described, which followed the study’s standard protocol. Two
patients with no experience of HSR received dexamethasone
infusion in a later cycle due to edema and skin rashes, which
may be from paclitaxel adverse events.

In terms of the primary outcome, five of 81 patients report-
ed grade I-IT HSR (6.25%), which occurred mostly during the
third to sixth cycles (60%). Forty percent of HSR patients
received paclitaxel in combination with trastuzumab. No pa-
tient had continuously developed HSR in a later cycle. The
total mean cumulative doses of dexamethasone for the HSR
and no HSR groups were 36 and 11 mg, respectively.
Furthermore, no difference was observed in the baseline char-
acteristics such as age, BMI, menopausal status, comorbidity,
infusion with paclitaxel alone, or combination with
trastuzumab, between patients in the HSR and no HSR
groups. The baseline characteristics of patients in both the
HSR and no HSR groups are shown in Table 2.

Temporary discontinuation of paclitaxel infusion was ob-
served in all HSR patients. Additionally, all women were suc-
cessfully re-treated with paclitaxel in later cycles without fur-
ther HSR. All essential information from the five HSR women
is shown in Table 3.

In terms of adverse reactions from paclitaxel other than
hypersensitivity reaction, peripheral neuropathy, myalgia,
skin rash, itching, and edema were the most commonly

Table 2

Patient characteristics based on the incidence of no HSR vs HSR

reported side effects. Compared with the no HSR group, a
higher incidence of peripheral neuropathy grades I-1I (100
vs 73.7% in HSR and no HSR), myalgia (60 vs 43.4% in
HSR and no HSR), and skin rash (20 vs 7.9% in HSR and
no HSR) was observed, respectively. Conversely, a higher
incidence of itching (7.9 vs 0%) and edema (10.5 vs 0%)
was identified between the no HSR and the HSR groups.
Other adverse reactions are shown in Table 4.

Concerning adverse reactions from dexamethasone, only
dyspepsia and insomnia were described in our study.
Additionally, dyspepsia and insomnia were rarely described
in the withholding patients (5.3 and 14.5%, respectively). The
incidence of dyspepsia was higher in the no HSR group than
in the HSR group (5.3 vs 0%, respectively), while a higher
incidence of insomnia was identified in the HSR group than in
the no HSR group (60 vs 14.5%). Other adverse reactions are
shown in Table 5.

Discussion

The incidence of HSR in patients who omitted dexamethasone
premedication after not experiencing HSR in the first 2 cycles
was 6.25% (5 of 81 patients). Grade I-II HSR occurred mostly
during the first 6 cycles (60%), and successful paclitaxel chal-
lenge was observed in all HSR patients. According to the
associated factors, no differences regarding age, BMI, meno-
pausal status, and underlying disease between the HSR and

Patients characteristic Total (n=81)

No HSR group (n=76)

HSR group (n=15) P value (95% CI)

Age (years; mean £ SD)
Body weight (kg; mean + SD)
BMI (kg/mz; mean)

51.0+ 11 (range 27-74)
58.7+ 11 (range 36.3-88)
24.5+ 11 (range 16.3-37)

BMI
<25 (kg/rnz; mean) 51 47 (61.8%)
25-30 (kg/m?; mean) 17 17 (22.4%)
>30 (kg/m*; mean) 13 12 (15.8%)
Menopausal status
Premenopausal 46 43 (56.6%)
Postmenopausal 35 33 (43.4%)
Comorbidity
No 56 51 (67.1%)
Yes 26 25 (32.9%)
Adjuvant chemotherapy

regimen (number; %)
Paclitaxel 53 50 (65.8%)
Paclitaxel + trastuzumab 28 26 (34.2%)

50.7 £ 10.6 (range 27-74)
58.5+ 11 (range 36.3-87.9)
24.4+4.72 (range 16.3-37)

0.699%(—7.85 to — 11.65)
0.606" (- 13.09 to 7.69)
0.787" (- 5.01 to 3.81)

48.8 +10.7 (range 36-65)
61.2 4+ 16 (range 46.2-88)
25.0+6.15 (range 19.7-35)
4 (80.0%) 0.655™
0 (0.0%)
1 (20.0%)

0.629'
3 (60.0%)
2 (40.0%)

0.482'
4 (80.0%)
1 (20.0%)

0.568"

3 (60.0%)
2 (40.0%)

ClI confidence interval
T p value from unpaired ¢ test

™ b value from exact probability test
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Hypersensitivity reaction in five patients who did not experience two previous cycles of infusion HSR

Table 3

Note

Signs and

HSR grading
by NCITAC
version 3.0

Paclitaxel cycle in

which HSR

Underlying
disease

Menopausal

status

Age (years)

symptoms
of HSR

developed (cycle)

Flushing Hold 30 min, and then re-challenge without HSR. Thus, she

Sth

Premenopausal

36

received dexamethasone 5 mg in the 6th cycle and

dexamethasone 5 mg in the 9th cycle until the last cycle,

with no further HSR.
She developed HSR at cycle 8. Hold 30 min, and then

I Flushing chest

None 8th

Premenopausal

45

re-challenge without HSR, and no dexamethasone until

the last cycle.
She developed mild S/S at cycle 3 but did not notify the nurse.

discomfort

Chest discomfort

I

None 3rd

Premenopausal

46

During cycles 4-12, she received dexamethasone 5 mg

without HSR.
She developed HSR at cycle 4 and then received dexamethasone

Flushing

4th

None

52

in a later cycle without HSR.

Postmenopa-

usal

Flushing She developed HSR at cycle 9 and then received dexamethasone

9th

HTN DLP

65

in a later cycle without HSR.

prolapsed
uterus

Postmenopa-

usal

Table 4  Adverse reactions of paclitaxel between the no HSR and the
HSR groups

Adverse reactions No HSR group HSR group
(N=176) (N=5)

Peripheral neuropathy

Grade I 40 (60.5%) 4 (80%)

Grade 11 10 (13.2%) 1 (20%)

Grade 111 2 (2.6%) 0 (0%)

Myalgia

No 43 (56.6%) 2 (40%)

Yes 33 (43.4%) 3 (60%)

Skin rash

No 70 (92.1%) 4 (80%)

Yes 6 (7.9%) 1 20%)

Itching

No 70 (92.1%) 5 (100%)

Yes 6 (7.9%) 0 (0%)

Edema

No 68 (89.5%) 5 (100%)

Yes 8 (10.5%) 0 (0%)

the no HSR groups were described. Concerning adverse reac-
tions from paclitaxel and dexamethasone, peripheral neurop-
athy (gr160%, gr11 13.5%, gr 111 2.4%), myalgia (43.4%), and
edema (10.5%) were commonly reported whereas dyspepsia
(5.3%) and insomnia (14.5%) were rarely described in with-
holding patients.

Several previous studies reported the incidence of HSR
from paclitaxel in both weekly and three weekly schedules;
however, most of them included a heterogeneous population,
various primary tumors, various staging, and various combi-
nation chemotherapies [12-21]. Conversely, our study en-
rolled only early breast cancer patients who received 12 cycles
of weekly paclitaxel alone and/or in combination with
trastuzumab. Hence, our results strongly confirmed the feasi-
bility of withholding the protocol in this group of patients but
could not be applied in all patient populations. Moreover, to
our knowledge, this is the first study about withholding dexa-
methasone premedication in early breast cancer patients not
experiencing two previous cycles of HSR in the Asian

Table 5 Adverse reactions of dexamethasone between the no HSR and
the HSR groups

Adverse reactions No HSR group (N=76) HSR group (NV=15)

Dyspepsia 4(5.3%) 0
Insomnia 11 (14.5%) 3 (60%)
Mood disturbance 0 0
Weight gain 0 0
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population. Therefore, these helpful results would apply to
other Asian women with breast cancer.

According to the dexamethasone premedication protocol,
different strategies such as tapering or omitting dexametha-
sone infusion have been investigated in various studies. The
first small study from Quock and his colleagues reported that
no further HSR developed after omitting dexamethasone
premedication in early breast cancer patients not experiencing
HSR [15]. In Quock’s study, dexamethasone premedication
was omitted in the second cycle if no HSR was reported in
the first cycle. Second, a large study from Green and col-
leagues in 302 early breast cancer patients who received
weekly paclitaxel reported 2.3% of the HSR grades I-11I and
only 0.3% of the severe grade [17]. In contrast to Quock’s
study, dexamethasone was tapered from 10 to 4 mg if no
HSR developed in cycles 4-12 [15]. Additionally, a study
from Koppler H et al. reported that reducing dexamethasone
to 10 mg IV prior to paclitaxel infusion was feasible and safe
in 132 various cancer patients, including breast and ovarian
cancer patients treated with a three weekly and/or a weekly
schedule [22]. Recently, Berger and his colleagues evaluated
234 breast cancer patients whose dexamethasone
premedication was discontinued after none experienced HSR
in the first two doses of paclitaxel-based chemotherapy [18,
19]. The authors demonstrated that most of the patients did not
report an infusion reaction, but only two patients required
rescue medication. This large prospective study confirmed
that the discontinuation of paclitaxel premedication in patients
who did not experience a previous infusion HSR was not
correlated with an increased incidence of HSR. Likewise,
our small study similarly reported the low incidence of grade
I-IT HSR (6.25%). These two prospective studies confirmed
that the discontinuation of paclitaxel premedication in breast
cancer patients who did not experience a previous infusion
HSR was not correlated with an increased incidence of
HSR. Unlike Berger’s study, our study not only included only
carly breast cancer patients but also those who were different-
ly administered with a lower dose of dexamethasone
premedication established from the experience in our previous
retrospective study. As a result, our protocol endorses the fea-
sibility of low-dose dexamethasone infusion, which could
avoid steroid-induced toxicity.

Concerning the factors associated with HSR from paclitax-
el infusion, two previous studies from Dr. Sendo [13] and Dr.
Kwon [23] found that the lack of estrogen condition, a high
body mass index (BMI), and a history of allergy or asthma
might be involved in the increased incidence of HSR. The
authors concluded that the marked depletion of estrogen
may be related to a change in the sensitivity to paclitaxel by
affecting vascular endothelial function and leading to the en-
hancement of HSR to paclitaxel. Unlike these two studies, no
associated factors regarding age, menopausal status, BMI, and
underlying disease had been reported in our study. With
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inconsistent results, a large prospective cohort study is neces-
sary to answer the important role of the estrogen level and risk
of paclitaxel HSR.

Additionally, the long-term use of dexamethasone may
have several negative impacts, such as cushingoid appear-
ances, weight gain, hyperglycemia, hypertension, acne, dys-
pepsia, edema, anxiety, insomnia, depression, and infection.
Reducing, tapering, or withholding dexamethasone
premedication strategies may minimize the adverse effects of
steroid use. Insomnia and dyspepsia were rarely described in
our withholding patients. In particular, a higher incidence of
insomnia was identified in the non-withholding group com-
pared with the withholding group (60 vs 14.5%). Furthermore,
recent preclinical studies also reported that dexamethasone
rendered cancer cells resistant to paclitaxel infusion.
Therefore, withholding the dexamethasone protocol should
be extensively recommended not only in patients at high risk
for steroid-induced side effects but also in patients in whom
excellent outcomes are a priority.

Our retrospective study has some limitations. First, al-
though we included only women with early breast cancer
who received more than 6 cycles of weekly paclitaxel chemo-
therapy, the number of women in this study is relatively small,
which might have affected the incidence rate of hypersensitiv-
ity reactions. Second, we included only early breast cancer
patients. Thus, this withholding strategy could not be broadly
recommended for the entire cancer population. Third, the ma-
jority of our patients were relatively thin population, which
might not apply to other obese population. Finally, although
our study was exclusively interested in adverse events from
paclitaxel and dexamethasone, not all AEs were recognized.
Thus, an additional well-designed cohort will help achieve the
robust advantage of the withholding protocol in minimizing
steroid toxicities.

Conclusion

Discontinuing dexamethasone premedication in patients who
did not experience two previous HSRs is reasonable and safe.
This premedication strategy should be applied in all early
breast cancer patients who receive weekly paclitaxel adminis-
tration, especially in patients who easily develop steroid-
induced side effects.
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