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Natural history of nasal vestibulitis associated with paclitaxel,
docetaxel, and other chemotherapy agents: a Minnesota Cancer
Clinical Trials Network (MNCCTN) study
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Abstract
Purpose To describe the natural history of nasal vestibulitis in patients receiving taxane chemotherapy, including incidence,
severity, and associated symptoms.
Methods Eligible patients withminimal or no baseline nasal symptomswere enrolled in this natural history study at initiation of a
new chemotherapy regimen. Patients completed nasal symptom logs each time they received a chemotherapy dose. This
manuscript reports upon the patients who received paclitaxel, docetaxel, or non-taxane non-bevacizumab chemotherapy. The
proportions of patients within each cohort reporting any treatment-emergent nasal symptoms were estimated, with corresponding
exact 95% confidence intervals. A cumulative incidence function was estimated within the chemotherapy cohorts to calculate the
cumulative incidence rate of treatment-emergent nasal vestibulitis, treating death and disease progression as competing risks.
Results Of the 81 evaluable patients, nasal symptoms were reported by 76.5% (58.8%, 89.3%) receiving paclitaxel, 54.2%
(32.8%, 74.5%) receiving docetaxel, and 47.8% (26.8%, 69.4%) receiving non-taxane and non-bevacizumab chemotherapy.
Of the three pairwise chemotherapy group comparisons, both the tests comparing the cumulative incidence function between the
paclitaxel and non-taxane non-bevacizumab chemotherapy cohorts and between the paclitaxel and docetaxel cohorts achieved
statistical significance at the 5% level with a higher incidence of treatment-emergent nasal vestibulitis in the paclitaxel cohort in
both comparisons (P = 0.026 and P = 0.035, respectively). These significant differences were retained in the cumulative
incidence function regression analysis controlling for age, smoking history, allergies, and asthma. Most patients in the paclitaxel
cohort reported nasal symptoms as moderate or severe (56%).
Conclusion Patients receiving paclitaxel chemotherapy experience a high incidence of nasal symptoms.
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Introduction

Nasal vestibulitis—dryness, crusting, pain, and bleeding of
the nares due to inflammation—was first reported in 2015,

in patients receiving targeted therapy agents, such as tyrosine
kinase inhibitors [1]. In 2018, this nasal symptom complex
was reported among patients receiving chemotherapy [2]. In
the latter study, the authors surveyed 100 patients at Mayo
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Clinic who had undergone at least 6 weeks of chemotherapy.
While 41% of all of the surveyed patients reported nasal
symptoms, 71% of those receiving taxanes reported such.
After controlling for other factors, the odds of experiencing
nasal symptoms was 4.86 times higher in taxane-receiving
patients, compared to those who did not receive taxanes
(90% CI: 2.01, 11.76).

The pathophysiology of nasal vestibulitis is not entirely
clear. It has been postulated that cancer-directed therapies
may disrupt the nasal epithelium, contributing to overgrowth
of colonizing organisms, and thus cause nasal symptoms [3,
4]. In a prior study, the majority of patients reported that nasal
symptom severity was moderate, or worse, and that they
wished to discuss their symptoms with their oncology provid-
er [2].

Pursuant to the above work, the current study was devel-
oped to prospectively characterize the natural history of nasal
vestibulitis in patients receiving chemotherapy with taxanes
and other chemotherapy agents.

Methods

Eligibility criteria

Patients were eligible for inclusion in this natural history study
if they planned to undergo cancer treatment with (1) paclitax-
el, (2) docetaxel, (3) nab-paclitaxel, (4) bevacizumab (without
a concomitant taxane), or (5) a variety of other chemotherapy
regimens that did not contain the above agents. Eligible pa-
tients needed to be scheduled to receive chemotherapy for 2–4
months and to be willing and able to complete questionnaires
about nasal symptoms with each dose of chemotherapy.
Patients were excluded from participation if they had received
chemotherapy within the prior 3 months, had reported a pre-
disposition to more than 1 nosebleed per month, or who ver-
bally reported baseline dryness, pain, bleeding, or scabbing
nasal symptoms of at least 3 on a 0–10-point Likert scale,
from no nose symptoms (corresponding to a score of 0) to
nose symptoms as bad as they can be (corresponding to a
score of 10).

Study oversight

The protocol was approved per US federal guidelines, and
patients provided IRB-approved informed written consent.

Protocol procedures

Patients were to complete a nasal symptom questionnaire at
baseline, within 7 days prior to starting systemic antineoplas-
tic therapy. This questionnaire asked about the presence of
any nasal symptoms and symptom severity: on average, at

best, and at worst, using 0–10-point Likert scales (from no
nose symptoms, score of 0, to nose symptoms as bad as they
can be, score of 10); additionally, patients were queried about
details of their nasal symptoms regarding dryness, pain, bleed-
ing, scabbing, and any other problems. They were also que-
ried about their history of seasonal allergies, use of blood
thinners including aspirin, smoking history, concurrent eye
symptoms, and whether they had experienced nasal hair loss.
These questions were informed by reports of nasal symptoms
and other factors gleaned during a previous nasal vestibulitis
survey study [2].

Patients were then asked to complete a similar nasal symp-
tom log each time they received a dose of cancer-directed
therapy. These nasal symptom log items mirrored questions
from the baseline questionnaire, asking about the presence of
any nasal symptoms, symptom severity, and description of
nasal symptoms; they also asked patients about suspected
causes for nasal symptoms and attempted treatments.
Patients continued to complete symptom logs until the therapy
regimen was stopped by their cancer provider (e.g., due to
cancer progression or poor tolerability) or until 4 months
had passed.

Chart reviews were conducted, and study personnel docu-
mented the cancer-directed therapy agents given at the time of
each survey, whether nasal symptoms were noted in the chart
and, if so, by which provider (nurse, advanced practitioner,
physician) and provider treatment recommendations.

Statistical considerations

Patients were assigned to a cohort based upon receipt of one of
the following therapies: (1) paclitaxel, (2) docetaxel, (3) nab-
paclitaxel, (4) bevacizumab (without a concomitant taxane),
or (5) a variety of other chemotherapy regimens that did not
contain the above agents. Twenty-five patients were to be
recruited to each cohort of this natural history study—with a
goal of 20 evaluable patients per cohort. Evaluable patients
were defined as having completed the baseline nasal symptom
questionnaire, received at least 2 of their prescribed chemo-
therapy doses, and completed at least 2 corresponding follow-
up nasal symptom questionnaires.

The primary endpoint was an event of treatment-emergent
nasal vestibulitis (i.e., a score > 0), defined as an event of nasal
vestibulitis that occurred post-baseline (i.e., after the 1st dose
of chemotherapy) that was not present at baseline, or an event
of nasal vestibulitis that worsened post-baseline, compared to
baseline. The primary objective was to estimate the incidence
proportion of treatment-emergent nasal vestibulitis, defined as
the proportion of patients who, at any time during exposure to
chemotherapy, reported at least one treatment-emergent event
of nasal vestibulitis, overall and within each of the cohorts of
patients. With 20 evaluable patients in each cohort, the
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maximumwidth of a two-sided 95% exact confidence interval
for the incidence proportion was ± 22.8%.

For the primary analyses, binomial proportions of patients
reporting any treatment-emergent nasal symptoms were esti-
mated with corresponding exact 95% confidence intervals for
the true but unknown population proportion. We also graph-
ically summarized the estimated proportions according to the
specific nasal symptom (bleeding, dryness, pain, scabbing,
other) within each cohort. Further, for each patient who expe-
rienced treatment-emergent nasal vestibulitis, the worst (i.e.,
highest score) patient-reported rating was computed, and the
proportion of patients reporting mild (score 1–3), moderate
(score 4–7), and severe (score 8–10) were tabulated overall
and within the different cohorts. Associations between sever-
ity and the cohorts were assessed using a χ2 test.

For secondary analyses, a cumulative incidence function
was estimated within the cohorts in order to calculate the
cumulative incidence rate (i.e., time to initial onset) of
treatment-emergent nasal vestibulitis, treating death and dis-
ease progression as competing risks [5]. To assess the effect of
therapy on the cumulative incidence function of treatment-
emergent nasal vestibulitis in the presence of potential con-
founding variables, a cumulative incidence function regres-
sion model was also used for multiple regression analyses
[6]. The covariates included in the regression model included
age at baseline (years), smoking history (currently, in the past,
never), allergy history (yes, no), and asthma history (yes, no).

The current report involves the patients entered on three
cohorts of this study (paclitaxel, docetaxel, and non-taxane
non-bevacizumab chemotherapy), as accrual on the other 2
cohorts has not yet been completed. No statistical adjustment
was made for performing multiple tests. P values are two
sided and reported as continuous values.

Results

Baseline characteristics

This study accrued 85 patients to the paclitaxel, docetaxel, and
non-taxane non-bevacizumab cohorts. Non-taxane, non-
bevacizumab chemotherapy regimens were varied and includ-
ed combinations of agents, such as anthracyclines, platinums,
and antimetabolites, Four patients (one in the paclitaxel co-
hort, one in the docetaxel cohort, and two in the other cohort)
did not receive two or more chemotherapy treatments or did
not complete two or more nasal symptoms surveys and there-
fore were deemed unevaluable for the primary endpoint of
treatment-emergent nasal vestibulitis.

Few patients reported nasal symptoms at baseline
(Table 1). Most patients (59.3%) completed the study once
they ended their planned antineoplastic therapy; less frequent-
ly, patients stopped the study due to finishing 4 months of

therapy (22.2%), toxicity of therapy (9.9%), disease progres-
sion (7.4%), or death (1.2%).

While the study was written to have the patients complete
questionnaires, it was discovered that initial surveys were col-
lected by a nurse asking patients about their symptoms. This
affected the first 30 patients entered onto the protocol. Since
most of the initial patients entered on the study were receiving
paclitaxel, ten additional patients were recruited into the pac-
litaxel cohort. Fifty-five of the total patients reported in this
manuscript completed paper surveys on their own; the results
of the patients who completed surveys on their own were not
substantially different from the results of the entire group.

Incidence of nasal vestibulitis

A higher percentage of patients who received paclitaxel expe-
rienced new, unpleasant nasal symptoms, compared with pa-
tients who received docetaxel or other chemotherapy agents.
The percentage of patients (95% CI) with nasal symptoms, for
patients receiving paclitaxel, docetaxel, and non-taxane che-
motherapy, were 76.5% (58.8%, 89.3%), 54.2% (32.8%,
74.5%), and 47.8% (26.8%, 69.4%). Of the evaluable patients
reported in this manuscript, 51 patients (62.9%) experienced
nasal symptoms.

The cumulative incidence curves of treatment-emergent
nasal vestibulitis for each of the three cohorts are shown in
Fig. 1. The cumulative incidence at 1, 2, and 3 months, re-
spectively, with death and disease progression considered
competing risks was 52.9%, 70.6%, and 76.5% within the
paclitaxel cohort, 29.2%, 45.8%, and 54.6% within the doce-
taxel cohort, and 30.4%, 39.5%, and 45.4% within the non-
taxane chemotherapy cohorts. A three-sample test of equality
of the cumulative incidence functions was statistically signif-
icant (P = 0.028). Of the three pairwise cohort comparisons,
both the tests comparing the cumulative incidence function
between the paclitaxel and non-taxane non-bevacizumab co-
horts and between the paclitaxel and docetaxel cohorts
achieved statistical significance at the nominal 5% level with
a higher incidence of treatment-emergent nasal vestibulitis in
the paclitaxel cohort in both comparisons (P = 0.026 and P =
0.035, respectively). These significant differences were
retained in the cumulative incidence function multiple regres-
sion analysis controlling for age, smoking history, allergies,
and asthma.

Descriptions of nasal vestibulitis

Patients frequently reported nasal dryness and epistaxis, as a
part of nasal vestibulitis (Fig. 2). Many patients also reported
“other” symptoms, most commonly, nasal drainage.

Moderate to severe symptoms were reported in 55.9% of
the patients in the paclitaxel cohort, 45.8% of patients in the
docetaxel cohort, and 21.7% of the patients who received non-
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taxane non-bevacizumab chemotherapy (overall P = 0.037;
Fig. 3), with the only pairwise comparison achieving statisti-
cal significance at the nominal 5% level being the comparison
between paclitaxel and non-taxane non-bevacizumab cohorts
(P = 0.010).

When asked about what might be causing nasal symptoms,
the majority of patients with symptoms (70.6%) thought this
was due to chemotherapy. Only two patients reported poten-
tial concurrent infections; one thought the infection caused the
nasal symptoms. Other patients were unsure (15.7%), or
thought symptoms were related to dry air (7.8%) or allergies
(3.9%). Many patients reported concurrent nasal hair loss
(78.4%) and/or eye symptoms (72.5%).

Chart documentation of nasal vestibulitis

Sixteen patients (31.4% of the patients with nasal symptoms)
had chart documentation of nasal symptoms. In 5 patients
(31.3%), this was reported by a nurse practitioner or physician

assistant, in 6 patients (37.5%), this was reported by a nurse,
and in 3 patients (18.8%), this was reported by a physician; 2
patients had documentation by both a nurse and another pro-
vider (12.5%). Six patients had chart documentation of the
provider recommending a treatment, including rose geranium
in sesame oil nasal spray (50.0%), Ayr nasal gel (33.3%), and
nasal saline (16.7%). One patient was referred for an otolar-
yngology consultation, due to epistaxis.

Discussion

In the current prospective natural history study, the higher
incidence of nasal symptoms observed in the patients receiv-
ing paclitaxel chemotherapy, when compared with patients
receiving non-taxane chemotherapy, is consistent with results
from the prior retrospective study that led to the current project
[2]. Although the sample size was relatively small, this finding
provides some evidence that nasal vestibulitis is more prom-
inent in patients receiving paclitaxel than other non-taxane
non-bevacizumab chemotherapy agents. Given the

Table 1 Patient characteristics
Paclitaxel Docetaxel Non-taxane non-bevacizumab chemotherapy

Number of patients* 34 24 23

Age mean (SD) 59.4 (9.8) 61.2 (10.0) 60.4 (10.8)

Gender

Female 32 (94%) 21 (88%) 17 (74%)

Male 2 (6%) 3 (12%) 6 (26%)

Baseline nasal

symptoms 0 (0%) 0 (0%) 3 (13%)

Smoking status

Current 1 (3%) 6 (25%) 3 (13%)

Never 22 (67%) 15 (65%) 9 (41%)

History of seasonal allergies 12 (35%) 9 (38%) 4 (17%)

History of asthma 6 (18%) 1 (4%) 1 (4%)

*Excluding patients who completed fewer than 2 surveys, who were excluded from analyses
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similarities between the taxane agents, the trend for more nasal
vestibulitis in the docetaxel-receiving patients was not
surprising.

The relatively low rate of chart documentation of nasal
symptoms (31%), in the patients that claimed that they had
such on questionnaires, is especially noteworthy. While clini-
cians at the study sites were likely more aware of the symptom
complex, due to the visibility of the clinical study, it is possi-
ble that the lack of reporting was due to a limited understand-
ing of nasal vestibulitis. For instance, providers, unfamiliar
with the prior study, might assume nasal symptoms are mild,
or they might not know ways to improve nasal vestibulitis,
both of which could contribute to poor documentation. This
knowledge deficit might be improved through provider edu-
cation about the severity and pervasiveness of nasal symptoms
in patients receiving taxanes. Furthermore, the paucity of data
collected by chart reviews, compared with questionnaires, un-
derscores the continued importance of patient-reported out-
come measures in improving the understanding of the side
effects of cancer-directed therapies.

Interestingly, nasal symptoms were frequently reported by
patients in all cohorts of this study, whereas only 41% of all of
the patients in the prior retrospective study reported nasal
symptoms [2]. This may be due to the prospective nature of
this study: patients reported upon nasal symptoms frequently
over time, rather than at a single time point, likely contributing
to higher frequencies of reported symptoms. There is also a
possibility that the patients enrolled in this prospective study
were primed to report nasal symptoms that they might not
otherwise have mentioned to their clinicians. However, the
low reported frequency of mild symptoms, particularly report-
ed in the paclitaxel cohort, and the similarity between reports
of moderate to severe symptoms between this prospective and
the prior retrospective study suggest that priming alone is
unlikely to account for this finding. The high frequency of
reported symptoms may be due to the higher proportions of
patients in the paclitaxel arm in the current study, where nasal
symptoms were the most frequent, when compared with the
previous study [2].

Further study is needed to better understand the patho-
physiology of nasal vestibulitis. While nasal vestibulitis
symptoms might be secondary to overgrowth of colonizing
nasal organisms, they do not appear to be associated with
clinically significant infections [3, 4]. Furthermore, it is not
clear why nasal vestibulitis is frequently reported among
patients receiving paclitaxel, when compared with other
chemotherapy agents, or whether these symptoms are re-
lated to dosing frequency. A majority of patients receiving
paclitaxel in the current study reported nasal discharge;
this was infrequently reported in two prior retrospective
studies [1, 2] but might provide a better understanding of
the pathophysiology of this symptom complex. In addition,
many patients with nasal symptoms also reported loss of
nasal hairs and eye symptoms; it is also possible that these
symptoms are interrelated.

In total, this current work should make oncology pro-
viders more aware of nasal vestibulitis symptoms in pa-
tients receiving chemotherapy. Treatment options for
managing this prominent issue should be investigated.
Given retrospective evidence that suggests that rose gera-
nium in sesame oil nasal spray may provide a benefit for
patients with nasal vestibulitis [7], a randomized placebo-
controlled clinical trial is currently ongoing to address this
treatment approach (NCT 04620369).
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