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CASE REPORT
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case report and literature review
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Summary. Taxanes, including paclitaxel and docetaxel, are one of the most active cytotoxic agents in breast
cancer treatment including Her-2 positive subtype characterized by aggressive clinical and pathological
features since the early stage. However, their use is sometimes limited by the occurrence of hypersensivity
reactions (HSRs) characterized by erythematous rashes, bronchospasm, respiratory distress, hypotension,
and pulmonary edema. Cross-reactions between paclitaxel and docetaxel are described in literature with a
rate ranging from 49% to 90%. Abraxane (nab-paclitaxel), an albumin-bound form of paclitaxel, has a dif-
ferent toxicity profile from solvent-based paclitaxel and a lower rate of HSRs. Interestingly, several authors
have recently reported cases of patients who developed HSRs to taxanes, principally paclitaxel, and were
then safety treated with Abraxane, suggesting the absence of cross-reactivity between these drugs. Based on
these considerations, we report our clinical experience and perform a literature review on this topic with the
aim to investigate the cross-reactivity between nab-paclitaxel and other taxanes, in particular with docetaxel.
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Introduction

Taxanes, including paclitaxel and docetaxel, are
one of the most active cytotoxic agents in breast can-
cer treatment (1-3). However their use is sometimes
limited by the occurrence of hypersensivity reactions
(HSRs) characterized by erythematous rashes, bron-
chospasm, respiratory distress, hypotension and pul-
monary edema (4). The aetiology of HSRs to pacli-
taxel (P) and docetaxel (DOC) is poorly understood;
some authors suggested it could be due to their sol-
vents, Cremophor EL and polysorbate80, combined
with paclitaxel and docetaxel, respectively (5). Hy-
persensitivity reactions occur in 10% of the patients
receiving paclitaxel treatment with an incidence of
severe events ranging from 2 to 5%, despite the use
of premedication with dexamethasone and histamine

receptor antagonists (6). According to Vasey et al (7),
in a Taxane-naive population, the incidence of aller-
gic reactions to docetaxel is lower than 2%. Other au-
thors suggested that HSR might be due to the direct
effect of the taxane itself (8), not to its diluents, par-
tially explaining the cross-reactivity between paclitaxel
and docetaxel described in literature. Dizon et al. (9)
performed a retrospective analysis of 10 patients who
developed HSRs to paclitaxel; then they were treat-
ed with docetaxel and a cross- reactivity rate of 90%
was registered. In a retrospective study conducted by
Sanchez-Muiioz et al (10), 41% of patients had severe
cross-HSRs (grade 3-4) between the two taxanes that
led to a permanently discontinuation of the treatment,
despite an adequate premedication and a prolonged
infusion time. Abraxane, an albumin-bound form of
paclitaxel, has a different toxicity profile from solvent-
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based paclitaxel and a lower rate of HSRs (11). This
formulation delivers paclitaxel as a suspension of albu-
min nanoparticles in saline, avoiding the use of Cre-
mophor EL, premedication and special infusion sets.
Interestingly, several authors have recently reported
cases of patients who had HSRs to taxanes, principally
paclitaxel, and then were safety treated with Abraxane
(1, 4, 5), suggesting the absence of cross-reactivity be-
tween these drugs. Based on these considerations, we
report our clinical experience and perform a literature
review on this topic with the aim to investigate the
cross-reactivity between nab-paclitaxel and other taxa-
nes, in particular with docetaxel.

Case Report

In March 2016, a 65-years-old woman was diag-
nosed with a left breast ductal carcinoma. On the 6*
April 2016, she underwent left para-central quadran-
tectomy; the sentinel node biopsy was negative. The
histological exam confirmed infiltrating ductal carci-
noma G3, 1,8 cm of diameter, estrogen receptor (ER)
negative, progesterone receptor (PgR) negative, Her-
2 positive, ki67=35% without lymphvascular infiltra-
tion. The staging CT-scan showed multiple axillar
lymphadenopathies; a fine needle biopsy confirmed
they were Her-2 positive breast cancer metastases.
On the 6™ of May 2016, she started a neoadjuvant
chemo-immunotherapic treatment with Hercep-
tin 560 mg, cyclophosphamide 1000 mg and three-
weekly docetaxel 130 mg; she further developed afe-
brile grade 4 prolonged neutropenia so prophylactic
G-CSF and antibiotic prophylaxis were adminis-
tered. On the 27* of May 2016, during her second
infusion of docetaxel, she started to complain itchy
hands and feet, generalized weakness and thoracic
oppression; the infusion was suddenly discontinued
with symptoms regression. Docetaxel was replaced
by weekly nab-paclitaxel and the patient was planned
to receive two cycles of Abraxane 100 mg/m2 IV on
days 1, 8, and 15, Herceptin 6mg/kg every 21 days
and cyclophosphamide 600 mg/m2 IV on day 1 every
21 days. After 3 cycles of treatment, she achieved a
complete metabolic response and not allergic reaction
nor neutropenia have been registered. At the end of

the chemo-immunotherapic treatment, she under-
went axillary dissection and a pathological complete
response was recorded.

Discussion and literature review

Taxanes, including paclitaxel and docetaxel, are
one of the most active drugs in breast cancer includ-
ing Her-2 positive subtype (2), characterized by ag-
gressive clinical and pathological features since the
early stage (12). Unfortunately, their use is some-
times limited by the onset of HSR but Abraxane, an
albumin-bound form of paclitaxel, seems to induce a
lower rate of HRSs (11). Several studies explored the
role of nab-paclitaxel in the neo-adjuvant setting for
HER?2-overexpressing breast cancer (13). A recent
phase II study of preoperative nab-paclitaxel (260
mg/m2 q2w) followed by vinorelbine plus trastuzum-
ab in HER2 positive breast cancer (N=27) reported
a pathological Complete Response (pCR) of 48 %
(14). Sub-analysis by Hormone Receptor (HR) status
showed a pCR of 18% in patients with ER+/PgR+
disease and of 69 % in patients with ER-/PgR- dis-
ease. Six patients had grade 2/3 neuropathy, with no
grade 4 neuropathy reported; no severe hypersensitiv-
ity reactions were recorded. Similarly, another phase
IT trial of neoadjuvant anthracycline followed by nab-
paclitaxel (260 mg/m2 q3w) plus trastuzumab report-
ed 49 % pCR in the group of operable HER2+ breast
cancer (N=46) (15). A pCR of 71 % was achieved in
cases with ER- disease compared with 36 % in ER
+ disease; no severe hypersensitivity reactions were
recorded. The efficacy and safety of nab-paclitaxel
in combination with HER2-targeted therapy were
also evaluated in the adjuvant setting (16). In a pi-
lot single-arm trial, Yardley et al. (17) evaluated the
feasibility and toxicity of a nab-paclitaxel-containing
adjuvant regimen in patients with early breast cancer.
Sixty-three patients received nab-paclitaxel 100 mg/
m2 IV on days 1, 8, and 15 and cyclophosphamide 600
mg/m2 IV on day 1 every 21 days for 4 cycles. Tras-
tuzumab was administered to patients with HER2+
tumors: 8 mg/kg on day 1, cycle 1, followed by 6 mg/
kg every 21 days for a total of 52 weeks. The regimen
was well tolerated and full doses of all agents were
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administered in >90% of cycles. Thirty-three patients
had grade 3/4 neutropenia; however only one patient
developed febrile neutropenia. No severe hypersen-
sitivity reactions were observed. With a median fol-
low-up of 17.8 months, all 63 patients remained alive
and no evidence of disease recurrence was observed.
Standing the efficacy of Abraxane in this subset of
patients, we performed a literature review, according
to PRISMA guidelines (18), to explore the cross-
reactivity rate between nab-paclitaxel and docetaxel.
The database searched was MEDLINE (2006 to 19*
June 2016) and the research was complemented by
additional sources, including Google Scholar and the
original website of the journals where the papers were
published. The search items were “nabpaclitaxel after
taxane allergic reaction”; “
gic reaction”; “nab paclitaxel allergic reaction”; “nab
paclitaxel allergy”; “abraxane after taxane allergic re-

nabpaclitaxel taxane aller-

action”. Exclusion criteria were: articles not written
in English, abstract only, not pertinent, review. The
study population was limited to patients with previ-
ous hypersensivity reaction to docetaxel and HRSs to
paclitaxel were excluded . Our search identified 32
abstracts and titles; 14 articles were excluded because
not pertinent, 4 because not written in English and
11 because review articles. 4 articles with 9 patients’
reports were analysed: 7 patients were excluded be-
cause treated with paclitaxel and 1 because developed
skin toxicity after docetaxel infusion and not HSR.
Finally, only one patient met our inclusion criteria
(Fig. 1). She was a 36-year-old female affected by lo-
cally advanced breast cancer (stage IIIC; T3N3bMO;
ER-positive, PR-positive and HER2-negative) who
underwent a pre-operative systemic therapy with 4
cycles of 5-fluorouracil (500 mg/m2), epirubicin (100
mg/m2) and cyclophosphamide (500 mg/m2) every
3 weeks, followed by 4 cycles of docetaxel (75 mg/
m?2) every 3 weeks. Although dexamethasone (20 mg/
body) was used as premedication for docetaxel, she
developed dyspnea and nausea 5 mins after the second
administration. The infusion was suddenly stopped
and, after 1 hour, the symptoms improved; subse-
quently, the regimen was adjusted to treatment with
nab-paclitaxel. The patient was administered nab-pa-
clitaxel (260 mg/m2) for 30 mins every 3 weeks for
3 cycles: she was premedicated with dexamethasone
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Figure 1. PRISMA flow diagram

(8 mg) and she did not exhibit any HSRs. After this
preoperative treatment, she experienced a clinically
complete response and underwent a partial resection
of the breast with axillary lymph node dissection. The
case presented by Kimura et al (1) is similar to ours:
both women were affected by locally advanced breast
cancer and achieved a complete clinical response after
the pre-operatory treatment. Conversely, our patient
was affected by Her-2 positive breast cancer while
Kimura’s one was affected by hormone-receptor posi-
tive, Her-2 negative breast cancer; the last was pre-
treated with anthracyclines and she did not receive
Herceptin combined with docetaxel nor abraxane.
Nab-paclitaxel was also administered with a different
schedule: weekly and every three weeks, respectively.
Both patients were pre-medicated with dexametha-
sone before the infusion of docetaxel and, interest-
ingly, even if no symptoms were referred during and
after their first administration, they developed a HRS
during the second infusion of the taxane. Thus, these
toxicities seemed to be correlated to an IgE-immune
response against the specific drug (19), docetaxel, or
one of its excipients or solvents, not to the mechanism
of action of the taxane itself, partially explaining why
patients did not react to abraxane.
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Table 1. Patients’ features

: Author Kimura Pellegrino

r + .

Age 36 65

Sex Female Female

| Type of cancer Breast Breast

Stage of disease 11 1]

Setting Neoadjuvant Neoadjuvant

' Dose of docetaxel 75 mg/m2 every 3 weeks 75 mg/m2 every 3 weeks

Premedication Dexamethasone 20 mg Dexamethasone and
antihistamines

Concomitant administration None Cyclophosphamide IV 1000
mg and Herceptin IV 560 mg

Number of previous cycles of 1 1

- docetaxel

| Symptoms associated with HSR  Dyspnea and nausea Itchy hands and feet,
generalized weakness and
thoracic oppression

Time from the allergic reaction 3 weeks 3 weeks

to nab-paclitaxel infusion

Dose and schedule of nab- 260 mg/m2 IV every 3 weeks 100 mg/m2 IV on days 1, 8,

 paclitaxel and 15

Premedication with nab- Dexamethasone 8 mg Dexamethasone 8 mg

paclitaxel

Concomitant administration None Herceptin 6mg/kg IV every 21
days and cyclophosphamide
600 mg/m2 IV on day 1 every
21 days

 Number of cycles of nab- 3 3

paclitaxel administrated

 Response to treatment Complete clinical response Complete clinical response
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Conclusion

Odur clinical case suggests nab-paclitaxel can be a
safe and efficient option in patients affected by Her-2
positive locally advanced breast cancer who developed
a HRS to docetaxel; only one similar case is reported
in literature and, for these reasons, further clinical trial
should be encouraged to better investigate this topic.

Ethical approval: This article does not contain any studies with
human participants or animals performed by any of the authors.
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