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Abstract
Purpose To determine the effect of Cystus® tea (Naturprodukte Dr. Pandalis GmbH & Co. KG) as mouthwash compared
to sage tea on oral mucositis in patients undergoing radio(chemo)therapy for head and neck cancer.
Methods In this randomized, prospective phase III study, 60 head and neck cancer patients with primary or postoperative
radio(chemo)therapy were included between 04/2012 and 06/2014. They received either sage or Cystus® tea for daily
mouthwash under therapy. Mucositis was scored twice a week following the Radiation Therapy Oncology Group and the
European Organization for Research and Treatment Cancer (RTOG/EORTC) scoring system. Dental parameters were also
recorded. Statistical evaluation of the primary endpoint was performed using t-test and log rank test.
Results Data from 57 patients could be evaluated. Patient characteristics showed no significant difference between the
two groups (n= 27 sage; n= 30 Cystus®). A total of 55 patients received the prescribed dose (60–66Gy postoperative;
70–76.8Gy primary). Mucositis grade 3 was observed in 23 patients (n= 11 sage; n= 12 Cystus®) and occurred between
day 16 and 50 after start of therapy. There was no significant difference between the two groups in latency (p= 0.75) and
frequency (p= 0.85) of the occurrence of mucositis grade 3. The self-assessment of the oral mucosa and the tolerability
of the tea also showed no significant differences. Occurrence of dental pathologies appeared to increase over time after
radiotherapy.
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Conclusion Cystus® and sage tea have a similar effect on the occurrence of radiation-induced mucositis regarding latency
and incidence. Cystus® tea mouthwash solution is tolerated well and can be applied in addition to intensive oral care and
hygiene along with the application of fluorides.

Keywords HNSCC · Oral mucositis · Radiation side effect · Supportive treatment · Herbal tea

Introduction

Radiotherapy is one of the standard treatment options for
patients with head and neck cancer. Depending on tu-
mor stage, type, performance status and treatment intent,
radiotherapy is performed alone or in combination with
chemotherapy as definitive treatment or in the postopera-
tive setting. Treatment with ionizing radiation frequently
causes early side effects. One of the most common side
effects of head and neck radio(chemo)therapy is oral mu-
cositis which occurs in almost all patients [1]. Generally
mucositis manifests within the first weeks after the start of
therapy and increases during the following weeks up to the
completion of radiation treatment. The mucosal reaction
can persist for several weeks after the end of treatment.

Mucositis can be scored using the scoring system devel-
oped by the Radiation Therapy Oncology Group and the
European Organization for Research and Treatment Can-
cer (RTOG/EORTC). Oral mucositis varies in severity from
slight enanthema up to large areas of epitheliolysis, with se-
vere forms being accompanied by pain, discomfort, reduced
ingestion, and decreased quality of life [2]. Furthermore,
predamaged mucosa is associated with an increased risk
of infections that may result in grave consequences such as
radionecrosis of the mandible. Mucositis can also lead to in-
terruption or prolongation of treatment, which jeopardizes
local tumor control because of the longer time available
for cancer stem cells to repopulate [3, 4]. Along with di-
rect damage of the oral mucosa, further short- or long-term
effects of radiation therapy in the oral cavity can include
radiation caries as well as rapid caries progression and the
occurrence of periodontal diseases [5–7].

Timely and ideally pre-emptive management of therapy-
associated mucositis is therefore of great medical impor-
tance [8]. However, currently there are no established pro-
cedures used and generally accepted in the clinical setting.
Commercially available mouthwashes frequently contain
alcohol and are therefore uncomfortable for patients with
mucositis, as they can cause pain and a burning sensation.
Instead, herbal mouthwashes are often recommended [9].

Cystus® tea could be suitable for clinical practice. Made
from the leaves and small twigs of the cistaceae family of
plants, it might qualify as a reasonable mouthwash with
similar characteristics as sage tea [10, 11]. Various stud-
ies showed anti-inflammatory, antifungal, and antioxidant
properties of Cystus® extracts [12]. Cystus® tea is often

used for prevention and treatment of infections in the upper
respiratory tract [11, 13]. A reduction of the initial bacte-
rial colonization and adherence to enamel in the oral cavity
could be demonstrated after mouthrinses with Cystus® tea
[10, 14] providing a rationale for its use. In addition, the
tea has a mild flavor and it contains no ingredients which
could be expected to cause any noteworthy side effects.
The existing studies with Cystus® tea show good tolerabil-
ity [11, 15, 16]. A negative interaction of Cystus® tea with
radio(chemo)therapy is not expected due to the local use as
mouthwash.

Several studies have been published regarding the use of
various substances for the prevention or reduction of oral
mucositis, but to our knowledge there are no randomized
controlled phase III trials comparing the efficacy of two
herbal mouthwashes. In this study, we investigate the ef-
fect of Cystus® vs. sage tea on oral mucositis in patients
undergoing radio(chemo)therapy for head and neck cancer.
Sage tea was used as control group due to the fact that it
is the most frequently recommended mouthwash and was
also used as control in a similar study [17]. In addition
to clinical evaluation of mucositis, patient self-assessments
and several common dental examination parameters were
recorded during the observation period.

Methods

A prospective, single-center, randomized phase III trial was
conducted at the Department of Radiation Oncology in co-
operation with the Clinic of Operative Dentistry at the Uni-
versity Medical Center Carl Gustav Carus in Dresden, Ger-
many. The study was approved by the institutional ethics
committee (EK 281082011).

All patients with histologically confirmed head and neck
cancer treated at our institution between April 2012 and
May 2014 were screened for inclusion in this study.

The inclusion criteria were the following: age ≥18 years,
performance status WHO 0–2, cumulative dose ≥40Gy in
the oral cavity, prescribed dose ≥60Gy for postoperative
and ≥70Gy for definitive radiotherapy treatment, written
informed consent. The exclusion criteria were as follows:
previous irradiation of the oral cavity with >10Gy, preg-
nancy, expected lack of compliance, participation in another
study 4 weeks before or after radiotherapy.
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Once patients signed the informed consent, they were en-
rolled in the study and randomized to receive either Cystus®

or sage tea. Stratified block randomization was performed
by random number tables, stratified by radiotherapy treat-
ment, to achieve a similar distribution of the patients over
the tee groups.

Patients received a supply of tea sufficient for the whole
treatment period, as well as instructions for how to prepare
and administer the tea as repeated daily flush of the oral
cavity. For tea mouthwash preparation 1 l of hot water was
poured over a tea bag (1.5g Cystus® or sage tea) and it
should steep for some minutes (7min for Cystus® tea and
10min for sage tea). After that, the tea bag was removed
and the tea should cool down before use. The recommen-
dation consisted of regular mouth rinses of at least 1.5min
3–5 times a day, especially after meals. Cystus® tea was
provided by Naturprodukte Dr. Pandalis GmbH & Co. KG
and sage tea (commercial product) by the University Med-
ical Center Carl Gustav Carus Dresden.

All patients received either postoperative or definitive
radio(chemo)therapy with curative intent. Postoperative pa-
tients were treated with fractionated radiotherapy up to
a total dose of 60–66Gy to the tumor bed and the lymph
node metastasis, and 50Gy to the elective lymph node
regions. In addition, patients with a high risk for recur-
rence received simultaneous chemotherapy with cisplatin
100mg/m2 in weeks 1, 3, and 6. In 82% (18/22patients),
only 1 to 2 of the planned 3 chemotherapy cycles could
be applied because of increased renal retention parame-
ters or incomplete recovery of blood cell counts. Patients
treated with definitive radio(chemo)therapy received con-
ventionally fractionated radiotherapy up to a total dose of
70–76Gy. Alternatively, a protocol of conventional and hy-
perfractionated radiotherapy of up to 72Gy to the primary
tumor and lymph node region and 49.6–50Gy to the elec-
tive lymph node region was used (in analogy to [18]). Pa-
tients eligible for concomitant chemotherapy received cis-
platin 30mg/m2 once per week and 5-fluoruracil (5-FU;
600mg/m2, 120h continuous infusion) in the first week.
In all patients, either intensity-modulated radiotherapy, 3D
conventional radiotherapy, or a combination of both was
employed.

The mucosa was visually evaluated directly before, twice
a week during, and 3 months after radiotherapy. Some
patients (n= 20) underwent an additional evaluation one
week after the end of radiotherapy; this was either due to
a scheduled follow-up for early toxicity experienced during
treatment, or to the treating physician deeming an addi-
tional evaluation necessary. The evaluation was performed
by a qualified radiation oncologist in accordance to the
RTOG/EORTC criteria [19]. Xerostomia and impairment
of taste were also evaluated before, twice a week during,

and 3 months after radiotherapy according to the RTOG/
EORTC criteria.

In addition to this objective mucositis evaluation, patients
performed a self-assessment of the status of the oral cavity
and the tolerability of the tea before, once a week during,
and 3 months after the end of radiotherapy. This was done
with a nongraded visual analogue scale reaching from very
bad to very good. For quantitative evaluation, the distance
from one end to the area on the scale indicated by the patient
was measured (resulting in a value between 0 and 9).

In order to document the dental and periodontal tissue
during treatment, several clinical parameters were evaluated
by a dentist experienced in assessment of patients under-
going radiotherapy. Examination was performed at baseline
and 3 months after radiotherapy.

First, all teeth and existing restorations were examined
and decayed, missing and filled teeth/surfaces (DMF S)
were documented. Surfaces that showed distinct visual
change even when they were wet were recorded as carious
lesions (International Caries Detection and Assessment
System [ICDAS] score ≥2) [20]. Due to the delayed on-
set of dental hard tissue defects, this parameter was re-
evaluated 3 months after treatment [21]. The periodontal
state was assessed using the periodontal screening index
(PSI) [17]. In order to detect local inflammatory processes
more precisely, the modified Sulcus Bleeding Index (SBI)
was applied. A normal SBI should be less than 10%. Fi-
nally, the Approximal Plaque Index (API) was determined
dichotomously in the first and third quadrant orally and
buccally in the second and forth quadrant [22]. An API
less than 30% is considered as a desirable condition for the
protection against caries.

The primary endpoint of this phase III study was to com-
pare the latency of the occurrence of mucositis grade 3 be-
tween the two trial arms. The latency was calculated as time
between the start of radiotherapy and the first occurrence of
the event. Secondary endpoints were latency for mucositis
grade 2, incidence of mucositis grade 3 and 2. A total sam-
ple size of 60 patients (30 in each group) was calculated as
necessary to detect a difference of 7 days in the latency be-
tween the Cystus® and sage tea group by a two-sided t-test
of independent samples. The difference of 7 days was con-
sidered as clinically relevant and was therefore used for the
sample size calculation. This assumed a significance level
of 0.05 and a power of 0.9, as well as a dropout rate of 0.2.

Statistical analysis was performed using R version 3.5.0
(2018-04-23); p-values <0.05 were considered statistically
significant. The comparison of the patient characteristics
between the two groups was done by Fisher exact test and
Mann–Whitney U test for categorical and continuous vari-
ables respectively. Two patients who deceased during treat-
ment were excluded from the evaluation of the parameters
total treatment time and total radiotherapy dose. Two-sided
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t-tests were used for the evaluation of the latency of mucosi-
tis grade 3 and 2, and the comparison of the results from the
self-assessments between the Cystus® and sage tea group.
Only existing data points were included in this analysis;
missing values were excluded. In addition, a log-rank test

Table 1 Characteristics of ran-
domly assigned patients of both
groups

Characteristics Sage tea Cystus® tea p value

Number of patients 27 30 –

Median (range) Median (range)

Age (years) 60 (47–77) 58 (47–82) 0.28

Total treatment time (Days) 44 (39–50) 44.5 (36–52) 0.78

Total RT dose (Gy) 66 (60–76.8) 66 (60–76) 0.43

Number Number
Gender Female 3 7 0.30

Male 24 23 –
Histology SCC 26 30 0.47

Other 1 0 –
Diabetes No 20 23 0.68

Yes 2 4 –

N/A 5 3 –
Alcohol No 13 20 0.34

Yes 8 6 –

N/A 6 4 –
Smoking No 3 11 0.07

Yes 19 18 –

N/A 5 1 –

WHO performance 0 17 15 0.45
Status 1 8 14 –

2 2 1 –
Tumor stage I 2 0 0.35

II 2 4 –

III 2 5 –

IV 21 21 –
Tumor location Oropharynx 16 18 0.79

Oral cavity 7 5 –

Larynx 1 3 –

Other 3 4 –
Surgery No 5 8 0.54

Yes 22 22 –
Treatment PostOP RT 10 9 0.93

PostOP RCT 12 13 –

RT 1 2 –

RCT 4 6 –
Chemotherapy No 16 18 1.00

Yes 11 12 –

Conventional No 5 4 0.72

Fractionated RT Yes 22 26 –
Planned RT dose = 60 (Gy) 7 7 0.88

= 66 (Gy) 15 16 –

≥70 (Gy) 5 7 –

N/A not applicable, PostOP postoperative, RT radiotherapy, RCT radiochemotherapy, SCC squamous cell
carcinoma, WHO World Health Organization

was performed for the latency and frequency evaluation of
mucositis grade 3 and 2. Univariate and multivariate Cox
regression analyses were performed to investigate parame-
ters which are potentially associated with an incidence of
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mucositis grade 3. P-values were calculated with the Wald
test.

For the evaluation of the prevalence of mucositis grade 3,
≥2, xerostomia, and impairment of taste, to include the ef-
fect from time and the two groups, we used linear mixed-
effect models (R package lme4).

A statistical analysis of the dental parameters (DMF S,
API, SBI) was performed on the matched difference be-
tween baseline and 3 months after treatment comparing the
two groups using the Mann–Whitney U test.

Data were stored at the Department of Radiation Oncol-
ogy, except for the dental parameters that were stored at
the Clinic of Operative Dentistry at the University Medical
Center Carl Gustav Carus in Dresden.

Results

A total of 60 patients were enrolled in this study between
04/2012 and 05/2014. Three patients had to be excluded
from analysis: One patient no longer fulfilled the inclusion
criteria after discovery of an initially unknown primary tu-

Fig. 1 Kaplan–Meier estimates
of the cumulative incidence
of mucositis grade 3 of both
groups: sage (a) and Cystus® (b)
tea
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mor. The other two patients could not be evaluated due
to worsening of their performance status and death during
therapy.

From the remaining 57 patients, two did not complete
the course of radiotherapy (because of noncompliance due
to alcohol-induced delirium and unexpected death during
therapy). These patients were included in the final analy-
sis because they reached the primary endpoint mucositis
grade 3.

The patient characteristics are summarized in Table 1.
There were no significant differences between the two
groups.

Twenty-three patients developed mucositis grade 3 dur-
ing treatment, of which 11 patients were in the sage tea
and 12 in the Cystus® tea group. Latency, measured from
the first day of irradiation to the occurrence of mucositis
grade 3, ranged between 16 and 50 days for all patients. The
mean latency for mucositis grade 3 was 32.2 days (± stan-
dard deviation [SD] 9.1 days) vs. 33.4 days (± SD 9.5 days)
for the patients with sage and Cystus® tea. There was no
statistical difference in mucositis grade 3 latency (t-test,
p= 0.75) and frequency (log-rank p= 0.85, Fig. 1).
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Table 2 Univariate and multivariate Cox regression analysis of patient and treatment factors on time to mucositis grade 3

Characteristics Univariate Multivariate

HR 95% CI HR p-value HR 95% CI HR p-value

Age (Years) 1.00 0.95–1.04 0.88 – – –

Total treatment time (Days) 0.99 0.84–1.16 0.85 1.00 0.83–1.20 0.98

Total RT dose (Gy) 1.22 1.10–1.37 <0.001 1.22 1.08–1.38 0.001
Gender Female (baseline) – – – –

Male 0.74 0.27–2.01 0.56 – – –
Diabetes No (baseline) – – – –

Yes 1.02 0.24–4.40 0.98 – – –
Alcohol No (baseline) – – – –

Yes 1.24 0.47–3.27 0.66 – – –
Smoking No (baseline) – – – –

Yes 2.59 0.76–8.87 0.13 – – –
Tumor stage I–III (baseline) – – – –

IV 2.59 0.77–8.75 0.13 1.16 0.28–4.79 0.84
Surgery No (baseline) – – – –

Yes 0.20 0.09–0.48 <0.001 – – –
Treatment PostOP RT (baseline) – – – –

PostOP RCT 0.99 0.32–3.13 0.99 – – –

RT 1.51 0.18–12.9 0.71 – – –

RCT 6.67 2.20–20.2 <0.001 – – –
Chemotherapy No (baseline) – – – –

Yes 1.99 0.78–5.08 0.15 0.86 0.30–2.48 0.77
Conventional
fractionation

No (baseline) – – – –

Yes 0.18 0.07–0.44 <0.001 – – –
Planned RT dose = 60Gy (baseline) – – – –

= 66Gy 2.28 0.50–10.4 0.28 – – –

≥70Gy 10.7 2.34–49.5 0.002 – – –

95% CI 95% confidence interval, HR hazard ratio, PostOP postoperative, RT radiotherapy, RCT radiochemotherapy

Incidence of mucositis grade 3 and 2 was 40.4% (n= 23)
and 98.2% (n= 56), respectively, in the entire patient cohort
(n= 57). With respect to the cumulative incidence of mu-
cositis grade 3 and 2, no significant difference between the
two treatment arms was determined (p= 0.85 and p= 0.28).
Latency of mucositis grade 2 ranged from 10 to 45 days.
The average latency was 22.7 days (± SD 9.1 days) for
the patients who received sage tea and 21.2 days (± SD
9.3 days) for Cystus® tea with no statistically significant
difference between groups (t-test p= 0.54; log-rank test
p= 0.28).

Univariate cox regression analysis evaluated the poten-
tial influence of patient and treatment factors on mucositis
grade 3. Type of treatment (four-way comparison of post-
operative/primary and radiotherapy/radiochemotherapy),
postoperative treatment situation, conventional fractiona-
tion, and total radiotherapy dose were significantly associ-
ated with the occurrence of mucositis grade 3 (p< 0.001;
Table 2).

In addition, a multivariate Cox regression analysis in-
cluding tumor stage, chemotherapy, total treatment time,

and total radiotherapy dose was performed. These param-
eters were selected because an influence on mucositis was
likely based on studies in the literature. As other radiother-
apy treatment variables (type of treatment, postoperative
situation, conventional fractionation, and total radiotherapy
dose) were highly correlated and because of the small sam-
ple size, total radiotherapy dose was chosen to represent
these variables. In this analysis, total radiotherapy dose con-
tinued to appear as a significant factor regarding mucositis
grade 3 (p= 0.001, HR 1.22 [95%CI 1.08–1.38]), whereas
the other three parameters did not (Table 2).

Fig. 2a,b show the prevalence of mucositis grade 3 and
≥2 at baseline, during each treatment week (week 1–8) and
3 months after treatment (week 19). Mucositis recovered
completely in all but one patient within 3 months. However,
in this patient clinical assessment also showed atrophic mu-
cosa in line with late as opposed to early toxicity.

Prevalence of xerostomia grade 3 and impairment of taste
grade 3 were also assessed (Fig. 2c,d) without significant
differences.
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Fig. 2 Prevalence of mucositis grade 3 (a), mucositis grade ≥2 (b), xerostomia grade 3 (c), impairment of taste grade 3 (d) of both groups, sage
and Cystus® tea at baseline, during treatment, and 3 months after the end of treatment

The results of the weekly self-assessment of the oral
cavity and the tolerability of the tea showed no relevant
difference (Fig. 3a,b). Only in week 7 was a significant
difference observed (p= 0.008); however due to the small
number of patients (n= 3 sage, n= 6 Cystus®) at this time,
without correction for multiple statistical testing and no dif-
ference directly before and at later assessment, this results
should be interpreted as an outlier.

Due to the strong heterogeneity of the baseline dental
state in comparison to the sample size, evaluation was only
possible to a limited extent. Table 3 shows the results of
the mean DMF (S) index for all patients as well as the
subgroup of patients with conserved teeth at baseline as
well as 3 months after radio(chemo)therapy. There was no
significant difference between the two teas regarding the
changes in the DMF (S) index between the two time points
as well as for the single values missing (M) and filled (F)
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Fig. 3 Results of the self-assessment regarding the oral cavity condition (a) and the tolerability of the tea (b) at baseline and during the treatment.
(Value: 0 very bad up to 9 very good)

Table 3 Mean value and standard deviation of the DMF (S) index (decayed (D), missing (M) and filled (F) surfaces) for both groups for all patients
and the subgroup of patients with teeth as well as the Approximal Plaque Index (API) and the Sulcus Bleeding Index (SBI) for the patients with
teeth for both groups at baseline, at the end of radio(chemo)therapy and 3 months after treatment

All patients Baseline 3 months after ra-
dio(chemo)therapy

Baseline 3 months after ra-
dio(chemo)therapy

p-value

Cystus tea (n= 27) Sage tea (n= 28)

DMF (S) 99.0± 32.9 98.6± 28.9 97.6± 31.9 89.5± 39.0 0.51

D (S) 0.6± 1.0 3.4± 4.5 1.3± 2.6 3.0± 4.9 0.90

M (S) 80.8± 43.3 68.3± 38.5 75.6± 44.6 66.1± 47.6 N/A

F (S) 17.6± 17.2 24.6± 16.3 20.6± 21.5 20.5± 21.2 0.39

Thoothed patients Cystus tea (n= 20) Sage tea (n= 20)

DMF (S) 88.8± 32.6 93.7± 28.3 85.5± 30.0 79.9± 37.8 0.41

D (S) 0.8± 1.2 3.7± 4.6 1.9± 2.9 3.8± 5.3 0.81

M (S) 54.7± 34.8 50.6± 39.4 64.3± 38.2 63.3± 35.6 N/A

F (S) 28.9± 20.1 25.6± 20.6 23.7± 15.8 26.7± 15.2 0.55

API 77.2± 24.3 67.0± 32.3 74.8± 21.8 82.5± 22.1 0.040

SBI 17.0± 9.3 42.1± 24.6 15.7± 10.0 49.2± 16.6 0.11

N/A not applicable

surface. However, the data show a relatively fast increase of
caries (decayed (D) surface) from the start to 3 months after
the end of treatment in both groups, without a significantly
difference between the groups.

The API and SBI showed remarkably high scores at
baseline and 3 months after the end of treatment, indicat-
ing that the patients’ oral hygiene was consistently insuffi-
cient. No differences were observed regarding the changes
of SBI between the two groups. However, regarding the
API change a significant difference was detected. The pa-

tients with Cystus® tea had a slight decrease and the ones
with sage tea a slight increase of the API (Table 3). No
significant change of PSI scores were observed (data not
shown).

Discussion

We conducted a randomized controlled phase III trial com-
paring sage and Cystus® tea with regard to the latency of
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mucositis grade 3 as well as several secondary endpoints
in a cohort of head and neck cancer patients undergoing
primary or postoperative radio(chemo)therapy.

Our results indicate no difference regarding mucositis
incidence and latency between the two trial arms, which
to the best of our knowledge is the first direct comparison
between Cystus® and sage tea in this setting.

The pathophysiology of radiation induced mucositis is
a multifactorial process that develops over several weeks
including epithelial depletion, inflammation by generation
of ROS, activation of transcription factors like NF-kB and
several ensuing signaling cascades. In addition, there is an
increased risk for secondary bacterial colonization [23]. We
did not observe any differences between our two treatment
arms. Two potential explanations for this lack of difference
could be: First, the pathomechanism of mucositis is com-
plex and influencing a small part of the process might not be
sufficient for a measurable effect. Second, the teas used in
both control groups are known to have antibacterial [24, 25]
and potentially also anti-inflammatory effects [26] as well
as impact on cariogenic bacteria [25, 27]. Furthermore, the
Cystus® tea has a strong antiviral effect [16].

In this study cohort, we observed a relatively low inci-
dence of mucositis grade 3 of 40% and no occurrence of
mucositis grade 4. In comparison, other studies reported
an incidence of 34–56% for radiotherapy alone [28]. Ad-
ditional chemotherapy might lead to further increases [29].
A likely explanation for this low incidence could be that
both patient groups benefited from the instructions for reg-
ular oral hygiene with either sage or Cystus® tea mouth-
washes, respectively.

Both teas can be bought in the pharmacy in good quality
or in a drug store, in which the quality depends on the
company. The relative costs for both teas are comparable
and depend where the tea is bought and whether it is bought
loose or already in tea bags. Finally, price and accessibility
can be a decision criterion for the choice of tea.

The repeated dental assessments aimed to monitor den-
tal pathologies, which might possibly be associated with
the local radiation treatment. However, the high number of
incomplete assessments (66%) and the generally poor oral
health conditions of the examined patients made it difficult
to evaluate the effect of the type of tea on dental status
in detail [25]. Incomplete assessments were mainly caused
by limited compliance, especially with regard to visit other
departments during radiotherapy [30]. This is in line with
the general experience that patient compliance in head and
neck cancer is often suboptimal. The study team tried to
assure adherence to the instructions contained in the study
protocol by regular monitoring and reminding if feasible;
however, more stringent logistic pathways appear necessary
for future studies based on our experience.

Regular mouthrinses neither with sage tea nor with
Cystus® tea could prevent the occurrence of carious le-
sions (DMF S) or gingival inflammation (SBI) during the
investigated time period of up to 3 months after radiation
treatment, despite Cystus® tea being rich in polyphenols.
It has been shown that polyphenols inhibits streptococcus
mutans’ adherence and viability as well as to alter the
initial salivary protein adsorption on the tooth [14, 31].
However, rinsing alone does not hamper biofilm formation
at the tooth surface as is confirmed by the constantly high
plaque scores (>65%) in both study groups. Considering
the DMF (S) values at baseline it must be concluded that
all patients enrolled in the study had a relatively high
caries experience compared to others of their age cohort
[32]. Limited adherence to regular dental examinations as
well as insufficient oral hygiene measures are reasonable
explanatory approaches for higher incidence of dental hard
tissue defects in head and neck cancer patients. It has
been suggested that untreated caries at the time of tumor
diagnosis was predictive of poor compliance [30].

The data gathered from the dental examinations in this
study emphasize the necessity to further educate head and
neck tumor patients about the risks of dental caries- and
periodontal inflammation development. Furthermore, short
dental recall intervals and consequent instructions in basic
oral hygiene procedures are important measures which must
accompany and outlast the actual radiotherapy.

Conclusion

We report the outcomes of a randomized controlled
phase III trial which to the best of our knowledge is
the first to evaluate the efficacy of two different tea-based
mouthwashes for the prevention or remedy of treatment-
associated mucositis in head and neck cancer patients un-
dergoing radio(chemo)therapy. No statistically significant
differences were found between Cystus® and sage tea,
with a low incidence of mucositis grade 3 overall and both
teas were well tolerated. Sage tea is still recommended
and Cystus® tea mouthwash can be applied in addition to
intensive oral care and hygiene along with the application
of fluorides.
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