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Abstract

Hypersensitivity reactions (HSRs) to paclitaxel, particularly those mediated by the solubilizer Cremophor®
EL, are common, occurring in approximately 10% of patients despite premedication. Nab-paclitaxel, a
newer formulation using human serum albumin as the vehicle, is generally considered a safer alternative
due to a lower rate of HSRs. We present the case of a 44-year-old woman with breast cancer who developed
severe HSRs following multiple doses of paclitaxel and carboplatin. Despite standard premedication, she
experienced fever, erythematous skin eruptions, arthralgias, and systemic symptoms following her fourth
and fifth cycles of treatment. Subsequent administration of nab-paclitaxel also elicited a similar severe
reaction. SKkin testing revealed a positive reaction to paclitaxel, but not to carboplatin, suggesting
sensitization to paclitaxel. In the context of the similar reaction to nab-paclitaxel, this suggests sensitization
to the taxane moiety itself rather than to the solubilizer. The combination of features consistent with both
type IV hypersensitivity and cytokine release syndrome further complicates the presentation as well. To
our knowledge, this is the first reported case of cross-reactivity between paclitaxel and nab-paclitaxel,
challenging the assumption that nab-paclitaxel is always a safe alternative. This emphasizes the need for
vigilance and thorough evaluation in patients experiencing atypical chemotherapy reactions, as cytokine
release reactions may play a role even in the absence of immunotherapy. It also raises the concern that
alternative formulations like nab-paclitaxel may not always be safe in patients with atypical or severe
reactions, as they could possibly be sensitized to the taxane moiety itself.
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Introduction

Paclitaxel is an anti-neoplastic agent, originally isolated from the Pacific yew tree (Taxus brevifolia), used to
treat multiple cancers, including breast, ovarian, and non-small cell lung cancer. The regular formulation
associates paclitaxel with the solubilizer Cremophor® EL (polyoxyethylene glycerol triricinoleate 35).
Immediate hypersensitivity reactions (HSRs) to regular paclitaxel formulations are common, occurring in
around 10% of patients despite premedication with steroids and/or antihistamines [1, 2]. Nab-paclitaxel
(nanoparticle albumin-bound paclitaxel) is a more recent formulation that uses human serum albumin as
the vehicle instead. As opposed to the regular paclitaxel formulation, it does not require premedication, as it
is associated with a lower rate of immediate HSRs [2]. Hence, in immediate HSRs to regular paclitaxel,
patients can usually be safely switched to nab-paclitaxel.

Case report

We report an unusual case of paclitaxel hypersensitivity. The patient is a 44-year-old woman who had a
history of right-sided stage III breast cancer and no other significant past medical or atopic history. She
started weekly chemotherapy treatments with paclitaxel, carboplatin (on Day 1, 8, 15), and immunotherapy
with pembrolizumab every three weeks (on Day 1). The patient was premedicated before receiving
treatment with dexamethasone 10 mg intravenous (IV), famotidine 20 mg IV, diphenhydramine 25 mg IV,
and ondansetron 16 mg per os (PO). She received pembrolizumab followed by paclitaxel, then carboplatin
on Day 1 of the cycle. She received paclitaxel followed by carboplatin on Days 8 and 15. She took
dexamethasone 8 mg PO for two days following each treatment. Her first three doses of chemotherapy were
uneventful.

After her fourth dose of paclitaxel, carboplatin, and the second dose of pembrolizumab in April 2023,
she developed a fever of 38.3°C, chills, and an erythematous macular skin eruption on her entire torso
within two to three hours of receiving the chemotherapy (Figure 1). Her symptoms were mild and resolved
within 24 h with oral acetaminophen and antihistamines.

Figure 1. Macular rash appeared on the patient’s torso two to three hours after receiving her fourth dose of paclitaxel
and carboplatin
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After her fifth dose of paclitaxel and carboplatin, without receiving pembrolizumab, she had a similar
reaction two to three hours after her chemotherapy infusion. Her symptoms were worse at this point,
including a fever of 39.6°C, erythematous diffuse patchy skin eruption over her upper chest wall with facial
flushing, arthralgia, tachycardia (up to 125 bpm), and hypotension (91/54 mmHg). She received IV fluids,
oral cetirizine, oral dexamethasone, oral acetaminophen, and one dose of IV ceftriaxone in the emergency
department. Her symptoms resolved 24 to 30 h later. She once again developed similar symptoms after her
sixth dose of paclitaxel and carboplatin. At this point, the oncology team decided to switch her paclitaxel to
nab-paclitaxel.

She started her third cycle with nab-paclitaxel (1st dose), carboplatin (7th dose), and pembrolizumab
(3rd dose). Within three hours, she developed a fever of 39.0°C, facial edema, chest tightness, and
hypotension (83/43 mmHg). She required hospital admission for monitoring. She improved with IV fluids
and IV antihistamines and was discharged 2 days later. However, a few days later, she required re-
hospitalization for acute hepatitis secondary to pembrolizumab, which was treated with IV solumedrol
followed by a PO prednisone taper. Following these two hospitalizations, her previous chemotherapy
regimen was discontinued, and she was switched to doxorubicin and cyclophosphamide (Figure 2).
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Figure 2. Timeline of events. IV: intravenous

We conducted skin prick and intradermal testing with paclitaxel and carboplatin for this patient in
September 2023, 2 months after she completed her prednisone taper. Non-irritant concentrations were
used. Paclitaxel 6 mg/mL was used for skin prick, and 0.006 mg/mL and 0.06 mg/mL were used for
intradermal testing [3]. Carboplatin 10 mg/mL was used for skin prick, and 1 mg/mL and 10 mg/mL were
used for intradermal testing [4]. The patient had negative results at 20 min for both agents. She developed a
positive delayed intradermal reaction to paclitaxel 6 h later, which resolved without treatment in 24-48 h
(Figure 3). The carboplatin test remained negative.

Discussion

Our working diagnosis is a rare case of combined type IV delayed HSR and cytokine release syndrome in
this patient. The type IV features include a diffuse maculopapular rash and the positive skin testing (ST),
upon delayed reading. As per the International Consensus on Drug Allergy, as in this case, delayed HSRs
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Figure 3. Positive reaction to paclitaxel skin testing after six hours

may occur as soon as one hour after drug administration and are associated with a T-cell mediated
mechanism [5]. The positivity of ST does not evoke a type Il reaction. Meanwhile, fever, chills, and
arthralgias are features of cytokine release [6, 7]. Unfortunately, IL-6 testing is not readily available at our
institution and could not be performed to confirm this assumption.

Another particularity of this case is the occurrence of a reaction to both formulations (paclitaxel and
nab-paclitaxel). Unfortunately, nab-paclitaxel could not be skin tested in the absence of a validated protocol,
but we can still hypothesize that the HSR was secondary to the taxane moiety itself (as opposed to the usual
culprit, the preservative Cremophor® EL), as this is the only common point between both formulations.
Another point for this hypothesis is the description of cross-reactivity between paclitaxel and hazelnut,
which evokes the implication of the taxane moiety itself [8, 9].

There have been two previously reported cases of positive delayed ST for paclitaxel. Both involved
female patients undergoing chemotherapy for the treatment of breast cancer seem to involve T-cell-
mediated HSRs. In the first case, the patient presented with flushing and maculopapular exanthem 48 h
after receiving paclitaxel and carboplatin. She then had a negative skin test to carboplatin and a positive
delayed skin test for both paclitaxel and docetaxel at 96 h and 144 h post-testing, respectively, which could
indicate cross-reactivity between taxanes and a reaction resulting from the taxane moiety [10]. In the
second case, the patient presented with widespread cutaneous reaction 24 h after receiving paclitaxel and
carboplatin. The patient also underwent ST. She had a negative skin test to carboplatin but a positive skin
test 24 h post-testing to paclitaxel. This patient was subsequently switched to docetaxel, which she was able
to tolerate [11]. Hence, the culprit remains unclear.

There has also been a combined type I HSR and cytokine release syndrome to paclitaxel described in an
observational prospective study where the authors used ST as a marker of type I reaction and IL-6 as a
marker of cytokine release [12]. None of these articles commented on the patients receiving nab-paclitaxel,
which is usually expected to be well tolerated despite taxol hypersensitivity [2].

To our knowledge, our case is the first case of combined type IV/cytokine release reaction to paclitaxel,
with cross reactivity to nab-paclitaxel. When a patient has an HSR to paclitaxel, it is usually safe to
administer nab-paclitaxel as an alternative. Nonetheless, our case highlights that this might not always be
the case, and the taxane moiety could be the culprit. Caution is therefore needed in cases of severe or
atypical reactions.
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Abbreviations

HSRs: hypersensitivity reactions
IV: intravenous

PO: per os

ST: skin testing
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