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Abstract

Dysgeusia and nausea are common side effects observed in head and neck cancer patients treated with either exclusive
radiotherapy or combined modality treatment. The aim of the present study was to prospectively evaluate dysgeusia, during
treatment and follow-up, using the chemotherapy-induced taste alteration scale (CiTAS), a metrics based on 18-items explor-
ing three dimensions (quantitative and qualitative changes in taste perception, and diet-related issues) identified through a
four-factor analysis: decline in basic taste, discomfort, phantogeusia—parageusia, and general taste alterations. Moreover,
we scored, according to Common Toxicity Criteria Adverse Events, nausea and other treatment-related toxicities. Since,
ginger is traditionally used to prevent and/or treat nausea and vomiting, we prophylactically employed a ginger-based supple-
ment named Naumix/Naugin (Gamfarma, Milan, Italy), to potentially mitigate both nausea and taste impairment. Using the
CiTAS scale, we highlighted a progressive increase in all dysgeusia dimensions, peaking at the VII week of treatment and a
subsequent partial late recovery. In particular, we observed a recovery for discomfort, phantogeusia—parageusia, and general
taste alterations at 6 months. Grade 2 nausea, observed to be as low as 12.9% potentially due to the use of ginger, peaked at
the III week of treatment. Finally, for patients experiencing nausea, the dysgeusia dimension of discomfort was also relevant.
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Introduction

Radiation therapy (RT) is a mainstay option in the combined
modality treatment (CMT) approach to head and neck cancer
(HNC) [1, 2]. New technologies consistently improved the

Stefania Martini and Giuseppe Carlo Iorio have equally therapeutic window in this setting, but toxicity profile is not
contributed to the present study. negligible [3, 4].

Dysgeusia is a rather frequent side effect during treat-
ment. It is generally described by patients as a bitter, metal-
lic, salty, and/or unpleasant taste. Taste alterations and
Department of Oncology, Radiation Oncology, University symptoms of discomfort may remarkably affect the patient’s
?tfalTurin School of Medicine, Via Genova 3, 10126 Turin, daily living and potentially the compliance to treatment.

Y Dysgeusia has a relevant impact on quality of life (QoL),
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cal weight loss. Dysgeusia can be assessed by several sub-

jective and objective methods, including validated question-

naires and scales, which do represent a simple and useful
tool for clinical practice [5-8].

In the systematic review by Hovan et al. [5], the weighted

2nd Medical Oncology Division, Department of Oncology, prevalence of dysgeusia in patients treated with exclusive
AOU Citta Della Salute e Della Scienza, Turin, Italy

< Pierfrancesco Franco
pierfrancesco.franco @unito.it

Maxillofacial Surgery Division, Department of Surgical
Sciences, University of Turin, Turin, Italy

1st ENT Division, Department of Surgical Sciences,
University of Turin, Turin, Italy

@ Springer


http://orcid.org/0000-0003-2276-0687
http://crossmark.crossref.org/dialog/?doi=10.1007/s12032-019-1269-x&domain=pdf

44 Page20of10

Medical Oncology (2019) 36:44

chemotherapy (CT) was 56.3%, for those treated with radio-
therapy only was 66.5%, while for those undergoing com-
bined modality treatment, the rate was 76%. Approximately,
15% of patients treated with RT continued to experience
persistent dysgeusia after the completion of treatment [5].
Another frequent and distressing RT side effect is nausea,
reported in up to 50-80% of patients [9]. Nausea (and vom-
iting) can lead to complications such as dehydration, elec-
trolyte imbalance, and malnutrition [9, 10], especially when
patient are also given CT [11]. This may negatively impact
on the compliance to treatment and QoL.

Both quantitative and qualitative taste alterations can be
observed during treatment, such as

(a) hypo-ageusia: decreased or lost ability to taste; (b)
discomfort: symptoms or complaints related to taste altera-
tion, such as nausea; (c) phantogeusia/parageusia: continu-
ous abnormal taste (usually bitter or metallic); and (d) gen-
eral taste alterations.

We prospectively assessed taste alterations in a cohort
of patients undergoing RT or CMT employing the chemo-
therapy (CT)-induced taste alteration scale (CiTAS), a scale
based on 18-items, as proposed by Kano et al. [6]. The vali-
dated Italian version of the CiTAS scale was used [7]. All
patients were given, during treatment and follow-up, a food
supplement oral spray based on extract of ginger, anise, and
vitamin B6 as a prophylactic approach to prevent nausea and
dysgeusia. Ginger (Zingiber officinale) is a spice tradition-
ally used to treat nausea and vomiting, given its property
to accelerate gastric emptying and stimulate gastric antral
contractions [12]. Given this positive impact on preventing
nausea, ginger can potentially limit at the same time the
onset of dysgeusia.

Materials and methods

Between July 2016 and January 2018, a total of 31 HN can-
cer patients were treated with definitive or adjuvant RT using
Volumetric Arc Therapy (VMAT). Patients were selected
whenever the oral cavity was at least partially included in the
treatment volumes. All patients were given, during treatment
and follow-up, Naumix/Naugin (Gamfarma, Milan, Italy).
Written informed consent was obtained from all patients.
The review board of our Institution Hospital approved the
present study. Patients either naive for surgery or having
received prior surgical procedures, including neck dissec-
tion, were selected.

Chemotherapy induced taste alterations scale
The validated Italian version of the CiTAS scale was

employed [7]. It is a self-administered questionnaire made
of 18 items exploring 3 different dimensions: quantitative
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changes in taste perception (1-6 items), qualitative changes
in taste perception (7-12 items) and diet-related issues
(13-18 items). These 3 dimensions were identified through
factor analysis: decline in basic taste (2—6 items), discomfort
(13-18 items), phantogeusia—parageusia (10-12 items), and
general taste alterations (1, 7-9 items). CiTAS is made up
of a 5-point Likert-type scale. The first six items are graded
as follows: (1) no difficulties in taste perception, (2) slight
taste impairment, (3) intermediate taste impairment, (4) very
difficult taste perception, (5) inability in tasting. The items
between 7 and 18 are graded as follows: (1) no, (2) slightly,
(3) medium, (4) quite, (5) very. The score calculation is
obtained by dividing the sum of all scores for each subscale
into the number of the items placed in the corresponding
subscale. The maximum score is 5 points, the minimum is 1.
Patients were evaluated at baseline (Bs), every week of treat-
ment and during follow-up at three adjunctive time points
(1 week, 1 and 6 months after RT end).

Physician assessed toxicities

On a weekly basis, we scored, according to the Common
Toxicity Criteria for Adverse Events 4.0-4.02 (CTCAE 4.0)
criteria, the following toxicity endpoints: nausea, vomiting,
mucositis, dysphagia, xerostomia, cutaneous toxicity, dys-
geusia. These toxicities were evaluated at baseline, during
treatment and during follow-up at 3 adjunctive time points
(1 week, 1 and 6 months after RT end).

Pain evaluation (visual analog scale, VAS)

Pain was subjectively evaluated by patients employing
a visual analog scale (VAS) which rated the experienced
symptom on a scale going from 0 (no pain) to 10 (maximal
experienced pain); VAS was evaluated at baseline, during
treatment on a weekly basis and during follow-up (1 week,
1 and 6 months after RT end).

Treatment approaches

The clusters of patients undergoing upfront surgical exci-
sion were selected accounting for disease presentation and
eventual neck involvement (surgery to the primary site with
or without neck dissection). Definitive or adjuvant RT was
delivered employing intensity-modulated radiotherapy
(IMRT), with a volumetric approach (VMAT) on a 6MV
Elekta linear accelerator (Elekta, Stockholm, Sweden). A
‘simultaneous integrated boost’ (SIB) strategy was adopted.
Image-guided RT (IGRT) was employed with cone beam
computed tomography for image-guidance. In the adjuvant
setting (with RT given no longer than 8 weeks after surgery),
the most frequent fractionation was 54—66 Gy given in 2 Gy
daily fraction to the ‘high risk volume’ and 51-54.4 Gy in
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1.7-1.65 Gy daily fractions to the ‘low risk volume’. The
most common RT schedule for definitive treatments was
70 Gy/35 fractions (2 Gy daily) to the macroscopic disease,
63 Gy/35 fractions (1.8 Gy daily) to the ‘intermediate risk
prophylactic volume’ and 54.25 Gy/35 fractions (1.55 Gy
daily) to the ‘low risk volume.” Certain patients underwent
exclusive RT. For those referred to CMT, CT was given as
an induction treatment employing 2-3 cycles of docetaxel
75 mg/m? and cisplatin 75 mg/m? intravenously on day 1
and 5-fluorouracil 1000 mg/m?* on days 14 with continuous
infusion (TPF regimen) or employing 4 cycles of Carbopl-
atin AUCG6 + Paclitaxel 200 mg/m2 (3-h infusion). Concur-
rent CT was given as weekly (35—40 mg/m? body surface
area) or three-weekly cisplatin (100 mg/m? body surface
area); weekly carboplatin was given to frail patients. Cetuxi-
mab was also given.

Statistical analysis

All statistical analyses were carried out using Statisti-
cal Package for Social Sciences (SPSS), version 20.0. A
descriptive analysis of all data was performed with report
on mean values, percentages, and standard deviations. Since
the Kolmogorov—Smirnov test demonstrated a non-Gaussian
distribution of variables, nonparametric tests were used. The
Kruskal-Wallis test was used to assess differences between
groups in the mean of continuous variables. Furthermore,
multiple comparison analysis was always performed by
adopting Mann—Whitney U-test. A p value <0.05 was con-
sidered statistically significant.

Results
Patient, tumor. and treatment characteristics

Between July 2016 and January 2018, a total of 31 HN can-
cer patients were treated with definitive or adjuvant RT using
Volumetric Arc Therapy (VMAT). Patients were selected
whenever the oral cavity was at least partially included in
the treatment volumes. Detailed patient, tumor, and treat-
ment characteristics are provided in Tables 1 and 2. On aver-
age, patients were aged 64.6 years (range 34—83), mostly
males (61.2%). Most observed tumor sites were oropharynx
(25.8%) and oral cavity (16.1%). The most reported histol-
ogy was squamous cell carcinoma (77.4%). Patients with
T,-T, disease were 58% while those with T3—T, accounted
for 38.7%. One patient (3.3%) had an unknown primary
tumor. Most of the patients had nodal involvement, with
N|=N;in 70.9%. Up to 38.7% of the cases underwent defini-
tive RT while an adjuvant treatment was delivered to 61.3%.
Duration of RT was 6 weeks for 64.5% of patients and 7 for
35.5%. Induction CT was administered in 5 patients (16%),

Table 1 Patient and tumor characteristics

Characteristics N (%)
Sex
Male 19 (61.29)
Female 12 (38.71)
Age (years)
Mean (SD) 64.65 (+13.57)
Range 34-83
Tumor site
Oral cavity 5(16.13)
Nasopharynx 3(9.68)
Oropharynx 8 (25.81)
Larynx 4 (12.90)
Paranasal sinuses 1(3.23)
Salivary glands 6 (19.34)
Skin 3 (9.68)
Unknown origin 1(3.23)
Histology
SCC 24 (77.41)
Other 7 (22.59)
Grading
G, 1(3.22)
G, 17 (54.83)
G, 7 (22.59)
NA 6 (19.36)
Primary tumor stage
T, 8 (25.80)
T, 10 (32.25)
T, 9 (29.04)
T, 3 (9.68)
T, 1(3.23)
Nodal stage
N, 6 (19.35)
N, 2 (6.46)
N, 19 (61.29)
N, 1(3.23)
N, 3(9.67)

N number, SD standard deviation, SCC squamous cell carcinoma

mainly with TPF regimen. Concurrent CT was given to 58%
of patients, mostly with weekly Cisplatin (25.8%) or weekly
Carboplatin (25.8%). One patient (3.2%) was treated with
Cetuximab. Five patients were missing the 6-month obser-
vation time point. Among them, 3 patients were lost during
follow-up and 2 died.

CiTAS
For detailed CiTAS results, see Table 3 and Fig. 1.

Mean hypo-ageusia score was 1.14 (+0.4) at baseline.
The score progressively increased during RT and reached
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Fig. 1 CiTAS score trend during treatment and follow-up

baseline and all the other weeks (III-VII weeks) of treatment
(p<0.01). A statistically significant difference (p <0.05)
was observed between the baseline and the I month time
point. No differences were observed between the baseline
and last observational time point, 6 months from the end
of RT.

A similar pattern was observed for the general taste alter-
ations score: 0.17 (2 0.43) at baseline, 2.35 (1.04) at VII
week of RT, 1.73 (£0.87) after 1 month and 1.15 (+0.14) at
6 months from RT end. A statistically significant difference
(p<0.05) was observed, in terms of general taste altera-
tion, between the baseline and the first week of treatment.
Moreover, a statistical significant difference was observed
between the baseline and all the other weeks (II-VII weeks)
of treatment together with the I month observation time
point (p <0.01). No differences were observed between the
baseline and last observational time point, 6 months from
the end of RT.

Physician toxicity analysis-CTCAE 4.0

Acute toxicities were generally mild. For details, see
Table 4 (worst events). Regarding nausea (Fig. 2), Grade
1 was reported by 6.5% of patients at baseline, reach-
ing the maximum value during the VI week (38.7%). No
patient experienced nausea G, at baseline; the peak of G,

nausea was observed at the III week (12.9% of patients),
with optimal recovery using antiemetic drugs. We focused
on the group of patients experiencing Grade 1-2 nausea
(since no Grade 3 was recorded) and the mean values
of CiTAS score. Interestingly, for patients experiencing
G,—G, nausea a significant correlation was found with the
score of the dysgeusia dimension of discomfort (details in
Table 5). This was observed from the II to the VI week of
therapy (p <0.05).

Among worst toxicity events, dysgeusia G, was the most
common toxicity described by the assessing physician dur-
ing treatment and up to I month after RT. The second most
common toxicity was grade 2 xerostomia, with the highest
peak at VI (51.6%) and VII (60%) week. Grade 3 mucositis
was observed at V (9.6%) and VI week (12.9%) of treatment.
The worst toxicity event described at 6 month from the end
of RT was xerostomia G, (23%). The highest peak of G,
cutaneous toxicity was observed at the VI week (22.5%).

Physician toxicity analysis-visual analog scale, VAS
(Fig. 3)

Two peaks were reported in the pain evaluation, regarding
maximal experienced pain: at III week (mean value: 3.06)
and VII week (mean value: 3.05).

@ Springer
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Fig.2 Nausea trend during
treatment and follow-up 12
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Chencharick et al. [18] in a longitudinal observational
study suggested that the tumor bulk may be responsible
for symptoms prior to treatment and that delivery of RT
may lead to symptom exacerbation at a later stage. In this
study, 74 HNC patients underwent exclusive RT with radical
intent. Using a subjective questionnaire evaluating taste, a
sixfold increase in dysgeusia by the 5th week of treatment
was reported. [18].

In our study, we scored, on a weekly basis as for CTCAE
4.0 criteria, the following toxicity endpoints (Table 4): nau-
sea, vomiting, mucositis, dysphagia, xerostomia, cutaneous
toxicity, and dysgeusia. Grade 2 dysgeusia appeared to be
the most common toxicity as assessed by physician along
the whole treatment and up to the I month observation time
point, while, at VI month from the end of RT, it was grade
2 xerostomia (23%).

De Graeff et al. [19], reviewing 107 HNC patients treated
with surgery + RT, found out that, at 1 year, taste was rated
among the significantly worse QoL issues. Moreover, this
study highlighted how dysgeusia tends to be significantly
worse at 36 months when compared to baseline. In con-
trast with this conclusion, a study carried out by Rampling
et al. [20], highlighted a 1-year post RT recovery of taste.
An exhaustive counseling is crucial in this setting, espe-
cially when CMT is going to be offered. A study by Mowry
et al. [21] showed how patients undergoing CMT for laryn-
geal and oropharyngeal cancers have similar perceptions of
their QoL, except for saliva production, which was worse
for oropharyngeal. The difficulty to swallow and chew, and
the taste alteration were similar among the two groups.
Overall, a good QoL was reported after treatment [12]. The
RT technique can consistently impact on QoL. In a NPC
(nasopharingeal cancer) patient population analysis by Fang
et al., the cohort treated with IMRT had both statistically and
clinically significant improvement in global QoL, fatigue,

taste/smell, dry mouth, and feeling ill at the time point of
3 months after RT, compared to 3D conformal radiotherapy
[22].

Another endopoint of investigation was nausea trend dur-
ing treatment and follow-up. Radiation-induced nausea is
extremely frequent [9, 10]. Factors increasing the risk of
nausea onset during treatment include: radiation dose to the
dorsal vagal complex of the brainstem (including the area
postrema), low neck field, young age [13]. Thus, patient
characteristics and tumor site have an impact on the risk of
nausea. Together, nausea and dysgeusia, can increase the risk
of treatment compliance impairment. While the enhanced
negative impact on patient’s compliance and QoL can easily
be related to the presence of both toxicities, the mutual cor-
relation between them has yet to be fully clarified. We tried
to prevent and manage nausea and dysgeusia in our patient
cohort, using a ginger-based supplement. Ginger (Zingiber
officinale) is a spice traditionally used to treat nausea and
vomiting, given its capacity to accelerate gastric emptying
and stimulate gastric antral contractions. This effect is due
to the presence of gingerols and shogaols and their activities
on cholinergic M receptors and serotonergic 5-HT receptors
[12]. With the positive impact on preventing nausea, ginger
can limit at the same time the onset of dysgeusia. Despite
the widespread use of antiemetics, nausea continues to be a
frequent toxicity among oncological patients [9, 23]. Ginger
can play a role in its management, alleviating symptoms
through a combination of anti-inflammatory and anti-spas-
modic activities. Its use has been investigated among onco-
logical patients, especially in terms of CT-induced nausea
(CIN). A large randomized, double-blind, multicenter trial
showed that doses in the range of 0.5-1.0 g on a daily basis,
significantly reduced acute CIN in patients receiving stand-
ard antiemetics [23]. On the other hand, researchers also
showed that ginger might be an effective adjuvant treatment
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Table 5 Correlation between nausea and the different dimension of treatment, for patients experiencing nausea

NAUSEA (CTCAE 4.0 Grading score: G,—G,)

VI month
post RT

I month post RT

I week post RT

Week 1 Week 11 Week 111 Week IV Week V Week VI Week VII

Baseline

0.148
0.677

0.903

0.025* 0.171 0.419 0.011* 0.083 0.236 0.6511
0.018*

0.056

0.484

Hypo-ageusia

0.930

0.682

0.057

0.050*
0.599
0.436

0.005*
0.490
0.189

0.003*

0.045

0.005*
0.030*
0.075

0.064

0.442

Discomfort

0.242 0.677

0.627

0.691

0.316 0.109
0.245

0.530
0.403

Phantageusia/parageusia

0.273

0.233

0.379

0.895

0.191

0.234

General taste alterations

*Indicates a p value < 0.05; Mann—Whitney U-test

for chemotherapy-induced nausea and vomiting but recom-
mendations for the its use in this oncological setting are still
premature [24].

In our cohort, no patient was symptomatic at baseline as
for nausea, and G, events (according to CTCAE 4.0) were
observed in 13% of patients at IIT week, with an optimal
recovery with or without antiemetic drugs. We suggest that
the limited percentage of patients experiencing > G, nausea
can be related to the prophylactic use of ginger-based supple-
ments, even if a control arm is lacking in the present study.
Noteworthly, no patient experienced G; nausea. We also
aimed to clarify the relative influence between dysgeusia
and nausea. Interestingly, a significant correlation between
nausea and the dysgeusia dimension of diet-related issues,
namely discomfort, was observed (details in Table 5). From
II to VI, we highlighted a statistically significant correlation
between nausea and discomfort (p <0.05). Interestingly, a
statistically significant relationship between nausea and the
onset of dysgeusia, in dimensional terms of decline in basic
taste (Il week) and phantogeusialparageusia (111 week) was
observed as well.

Conclusions

Dysgeusia and nausea, as a consequence of HNC therapy,
are significant clinical endpoints to be fully and prospec-
tively investigated [17]. Our prospective clinical data point
out the multidimensional pattern of dysgeusia and its trend
during RT or CMT in HN cancer patients. We observed a
similar trend for both quantitative and qualitative altera-
tions during treatment and early follow-up. At a later stage,
significant impairment is still present for decline in basic
taste, particularly hypo-ageusia. Even with the limitations
of our study (slender sample size, short-term follow-up, the
absence of a control arm), nausea, and discomfort seem to
have a significant mutual correlation. The prophylactic use
of ginger may to have limited the number of patients experi-
encing clinically significant nausea and, supposedly, reduced
taste impairment. Our clinical data are potentially useful for
future comparison.
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Fig.3 Pain trend during treat-
ment and follow-up
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