
ORIGINAL ARTICLE

SAMITAL® improves chemo/radiotherapy-induced oral
mucositis in patients with head and neck cancer: results
of a randomized, placebo-controlled, single-blind Phase II study

D. Pawar & R. S. Neve & S. Kalgane & A. Riva &

E. Bombardelli & M. Ronchi & G. Petrangolini &
P. Morazzoni

Received: 26 January 2012 /Accepted: 20 August 2012 /Published online: 4 September 2012
# Springer-Verlag 2012

Abstract
Purpose This randomised, placebo-controlled single-
blind trial investigated the safety and efficacy of SAMI-
TAL®, a formulation of highly standardised botanical
extracts, in the treatment of chemo/radiotherapy-induced
oral mucositis (OM) in patients with head and neck
cancer.
Methods Patients received SAMITAL® or placebo four
times daily for up to 50 days during scheduled chemo/
radiotherapy. Severity of OM was monitored according to
a modified WHO severity scale, and pain and quality-of-life
assessments were based on the effect of symptoms of OM
on relevant daily activities, according to a visual analogue
scale.
Results Mean scores for the severity of OM were signifi-
cantly (p<0.05 versus baseline) reduced from day 31 until
the end of treatment in patients treated with SAMITAL®
(n020). No significant improvement was observed in the
placebo group (n010). Pain reduction was significant from
day 4 till end of treatment with SAMITAL® and from days 7

to 21 in placebo patients. SAMITAL® also significantly
improved quality of life, as shown by improvements in
scores for relevant daily activities including eating, drinking
and sleeping. All SAMITAL® patients completed the treat-
ment period, but no placebo recipients completed treatment.
No severe adverse events were observed with SAMITAL®,
and systemic absorption of relevant active ingredients was
undetectable.
Conclusions SAMITAL® significantly decreased the sever-
ity of chemo/radiotherapy-induced OM in patients with
head and neck cancer, with no treatment-related adverse
events. Pain relief lasted through the treatment period, and
improvements in quality of life were reflected by the signif-
icant benefits of SAMITAL® on activities like drinking,
eating and speaking.
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Introduction

Almost all patients with head and neck cancer receiving
chemo/radiotherapy treatment develop oral mucositis
(OM), and OM is one of the most common dose-
limiting toxic effects of chemo/radiotherapy in these
patients [1–3]. The severity of OM varies from patient
to patient, and also depends on treatment type, duration
and intensity [4, 5]. Characterised by inflammatory
lesions and ulcers of the mucosa, OM is associated with
considerable pain, dysphagia and interference with nu-
trition (often requiring parenteral nutrition supplementa-
tion), interference with speech, and an increased
susceptibility to infections, particularly bacterial and fungal
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infections [1]. However, despite the predictability of mucosi-
tis, its frequency, debilitating symptoms, and negative impact
on the treatment programme and health economic costs of
patients with head and neck cancer, an effective therapy for
OM has long remained elusive.

SAMITAL® was developed with the aim of addressing
the challenges of treating OM. It is a combination of three
highly standardised botanical drug extracts. These extracts
from Vaccinium myrtillus (bilberry), Macleaya cordata
fruits and Echinacea angustifolia roots contribute to im-
proving key stages of OM. SAMITAL® was produced to
allow the formation of a gel-like suspension and subse-
quently prolonged exposure of the oral mucosa to the active
ingredients. It is noteworthy that SAMITAL® composition
is standardised and reproducible (Indena S.p.A.). A study
conducted in Chile using SAMITAL® (study code LLCT06-
SmT-06A) showed the formulation to be active in the treat-
ment of gastrointestinal mucositis of varying aetiologies,
prompting the development of SAMITAL® as a pharmaceu-
tical product under the USA FDA’s Guidance for Industry:
Botanical Drug Products released by the Center for Drug
Evaluation and Research (June 2004). There is now exten-
sive preclinical and clinical documentation [6–15] on the
therapeutic efficacy of each active ingredient of SAMI-
TAL® in the management of OM based on the biologically
defined five-stage process of this disease [16]. V. myrtillus
provides mucus protection and regeneration activity through
improving fibroblast proliferation and stimulating glycos-
aminoglycan synthesis [6]. M. cordata affords antibacterial,
antifungal and antiviral activity [7–11]. In addition, M.
cordata is able to block the cascade of pro-inflammatory
cytokines through inhibition of NF-κB activation [12]. E.
angustifolia possesses anti-inflammatory and analgesic
properties [13, 14]. In particular, the high affinity of alkyla-
mides in E. angustifolia for the human CB2 receptor as well
as evidence of agonism with TRPV1 receptors suggests that
E. angustifolia may reduce peripheral pain [14, 15].

The aim of this Phase II single-blind study was to inves-
tigate the activity of SAMITAL® compared with placebo in
patients with head and neck cancer with chemo/radiothera-
py-induced OM. The safety profile of SAMITAL® and
systemic exposure to the most relevant active ingredients
were also investigated.

Methods

Study setting and design

This Phase II, monocentric, placebo-controlled, single-blind
(patients were blinded to the treatment) clinical study (reg-
istration code SAM 01/10) was conducted at the Gokhale
Hospital in Pune, India, between January and September

2010. The study was conducted in accordance with the
Declaration of Helsinki, and in accordance with WHO
guidelines for Good Clinical Practice and the current Indian
Council of Medical Research (2000) Ethical Guidelines for
Biomedical Research on human subjects. The protocol for
this trial was approved by the League Health Independent
Ethics Committee of Mumbai (approval date 1 April 2010).

Primary objective

The primary objective was the efficacy of SAMITAL® com-
pared with placebo in terms of the severity of OM in patients
undergoing chemo/radiotherapy for head and neck cancer. OM
grade was evaluated according to an investigator-modified
WHO scale (see details below).

Secondary objectives

& Evaluation on a daily basis of the intensity of OM-
associated pain according to scores on a patient-
assessed visual analogue scale (VAS),

& Evaluation of quality-of-life using a self-administered
daily questionnaire on OM [17],

& Monitoring of adverse events and compliance with drug
treatment protocol,

& Evaluation of systemic exposure to sanguinarine and its
main metabolite, dihydrosanguinarine (DHSA).

Patient consent

Prior to screening, patients were given adequate verbal and
written information regarding study objectives and proce-
dures and the possible risks involved. All patients gave
signed informed consent before inclusion in the study.

Patients

Participating patients were adult patients with head and neck
cancer with measurable chemo/radiotherapy-induced OM
(grade ≥3). Patients with grade ≥3 OM were included in
the study because the incidence of World Health Organiza-
tion (WHO) grade 3 or 4 OM in patients receiving high-dose
head and neck radiation approaches 100 % and recent data
show that around 40 % of patients with OM—caused by
chemo-radiotherapy and/or molecular targeted therapy for
the treatment of advanced squamous cell carcinoma of the
head and neck—had grade 3 OM despite the fact that all the
patients receive OM prophylaxis [18]. Exclusion criteria
were psychological or logistical conditions that precluded
administration of SAMITAL® or placebo, previous hyper-
sensitivity to the active ingredients of SAMITAL® refusal
or inability to provide consent, and known inability to
complete the study.
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Intervention and procedures

As this was a monocentric study, we were constrained by
patient numbers and to optimise the number receiving active
treatment patients were randomised to SAMITAL® or pla-
cebo at a ratio of 2:1. Following baseline assessment,
patients received four oral administrations of one SAMI-
TAL® or placebo sachet (at approximately 08.00, 13.00,
18.00 and 24.00 hours) daily for 7 days a week and for a
total of 7 weeks/50 days, corresponding to the length of time
of a cycle of radiotherapy/chemotherapy. The contents of
each sachet were mixed with 20 mL of drinkable water at
room temperature, and stirred for approximately 1 min. The
solution was left to stand for at least 15 min until thickened.
The solution was then split into three to four aliquots. The
patient was instructed to take one aliquot (about one tea-
spoonful) of the liquid orally and swish around for at least
1 min, then to either spit it out or swallow it. The four
aliquots were administered over a 30-min period. Following
administration of all aliquots, patients were instructed not to
drink or rinse the mouth for a further 10 min. SAMITAL®
treatment (four sachets per day) was continued until the end
of the chemo/radiotherapy program (up to a maximum of
50 days).

As the study was single-blind, a matching placebo
identical to SAMITAL® (except for the exclusion of the
study drug) was formulated. In order to maintain blind-
ing of the placebo formulation, two colouring agents
FD&C Red No.40 (Allura Red, E129) and FD&C Blue
No 1 (E133) were added. The inactive ingredients used
in the SAMITAL® formulation were compliant with
Ph.Eur. Monographs, and the colouring agents used in
the placebo were food grade (as proved by the EU
codes). Like the active granules, the placebo granules
were packaged in sachets, each containing 1.5 g gran-
ules, and the sachets including the patient information
leaflet were presented in similar boxes to that of
SAMITAL®.

During SAMITAL® treatment, patients continued to re-
ceive routine cancer treatment—induction chemotherapy
followed by radical chemo-radiation. All patients were trea-
ted with two cycles of induction chemotherapy followed by
definitive chemo-radiation for squamous cell carcinoma of
the head and neck region. Cisplatin (40 mg/m2) weekly for

5 weeks was the standard chemotherapeutic agent used in all
patients during radiotherapy. Radiation was delivered using
conformal technique, and tissues containing macroscopic
and microscopic disease were treated to doses of 60 Gy in
30 fractions.

Concomitant treatments were recorded in the case report
form. Although the study did not allow any topical agents
for the supportive care of mucositis, all patients received
diclofenac, ibuprofen and/or paracetamol alone or in com-
bination as well as hexetidine mouthwash and clotrimazole
mouth paint as required. In addition, all patients were given
advice and care on how best to manage their OM before and
after enrolment into the study.

Efficacy evaluation

One of the problems with conducting research in patients
with OM is the lack of a universally accepted, validated, and
objective scoring system—over the years, a series of objec-
tive and subjective parameters have been used to measure its
severity. Some scoring systems assess only the anatomic
distribution of mucosal lesions, whereas others incorporate
the patient’s ability to chew and swallow. Two of the most
commonly used systems are the WHO Oral Toxicity score
and the National Cancer Institute Common Toxicity Criteria
for OM. The latter has separate scores for appearance (ery-
thema and ulceration) and function (pain and ability to eat
solids, liquids or nothing by mouth) while the WHO score
grades the severity of the condition from 0 (no OM) to 4
(swallowing not possible such that patient needs supplemen-
tary nutrition). Our research group has developed an OM
scoring system for use in clinical trials which is a combina-
tion of the International Mucositis Scale (score range) and
the WHO Mucositis Scale (grade range). This investigator-
modified WHO scale is essentially similar to the WHO
scoring system, but it also incorporates an assessment of
pain in the parameters of the score (Table 1). Furthermore
the investigator-modified WHO scale is the hospital stan-
dard and is approved by the Ethics Committee.

The primary efficacy variable was the evaluation of the
severity of mucositis of the oral cavity according to the
investigator-modified WHO scale described above. The sec-
ondary efficacy variables of pain, and irritation and inflam-
mation for the purposes of quality-of-life assessment, were

Table 1 WHO and investigator-adapted WHO scales

Source Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

WHO scale No changes Soreness with
erythema

Erythema, ulcers,
can eat solids

Ulcers, liquid
diet only

Alimentation not
possible

Investigator-adapted WHO scale No changes Pain in the oral cavity
without ulcerations

Pain in the oral cavity
with ulcerations

Only fluid intake Unable to take any
solid or fluid
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assessed according to scores on a VAS. Oral pain was
assessed on an 11-point (0 to 10) scale, where 00no pain
and 100unbearable pain. Irritation in the throat and oral
cavity was assessed on a five-point (0 to 4) scale where
00no irritation, 10slight irritation, 20moderate irritation,
30severe irritation and 40extreme irritation. Inflammation
in the throat and oral cavity was assessed on a five-point (0
to 4) scale, where 00no inflammation, 10 just a little in-
flammation, 20somewhat inflamed, 30quite inflamed and
40impossible to perform activity.

Quality of life was evaluated using a self-administered
daily questionnaire assessing the effect of OM symptoms
(based on the scale scores above) on the following individ-
ual activities: swallowing, drinking, eating, speaking and
sleeping. Alimentation was assessed on the basis of ability
to swallow liquid and solid food according to yes/no criteria.
Finally, the need for analgesics/anti-inflammatories and the
occurrence of fever were also recorded.

Safety evaluation

The nature and severity of adverse effects including serious
adverse events, either spontaneously reported by the patient
or noted by the physician, were recorded. Compliance with
treatment was also monitored.

Bioanalysis of sanguinarine

The systemic absorption of sanguinarine in five SAMI-
TAL®-treated patients was assessed using a bioanalytical
method, developed and validated using high-performance
liquid chromatography mass spectrometer to measure plas-
ma levels [19]. In addition, DHSA, the main metabolite of
sanguinarine, was measured in the same blood samples.
These markers have been selected since of all the active
constituents, these have the greatest potential toxicity [20].

Data analysis

Demographic and clinical data were analyzed descriptively as
means, medians or proportions. Curves in figures were gen-
erated using the Kaplan–Meier method. Differences through-
out the study in data collected within each study group were
evaluated using the Friedman test. Comparisons between the
SAMITAL® and the placebo groups were not performed.

Results

A total of 30 patients were enrolled to receive single-blind
treatment with SAMITAL® (n020) or placebo (n010).
Baseline demographic and clinical details (as assessed on
day 3) are shown in Table 2. All patients had a diagnosis of

stage III head and neck squamous cell carcinoma. The
majority of patients (n024; 80 %) were male, and all had
a performance status of 0–1. All patients completed the
planned chemo/radiotherapy regimen.

Overall, 17 out of 20 patients who received SAMITAL®
completed the 50-day study period and had evaluable data.
Three patients withdrew from the study for personal reasons
within 3 days of enrolment and were lost to follow-up. None
of the 10 placebo recipients completed the study: five com-
pleted 7 days, two 14 days and one patient each completed
21, 28 and 35 days of treatment.

Primary efficacy endpoint

SAMITAL® was associated with significant improvements
from baseline in OM grade according to the investigator-
modified WHO scale. From day 31, a significantly greater
reduction from baseline (p<0.05) in mean OM score was
observed in patients who received SAMITAL® (from 2.94±
0.43 to 2.00±0.35) but not in those receiving placebo (OM
score03.00 in all patients, with no improvements through-
out the follow-up; Fig. 1a). These improvements were
reflected in the percentage change from baseline in OM
score, which was significant with SAMITAL® from
day 31 (−4 % at day 31, −32 % at the end of the follow-
up; p<0.05) but not with placebo (Fig. 1b). No episodes of
grade 4 OM were reported.

Secondary efficacy variables

SAMITAL® was associated with a significant reduction
from baseline (p<0.05) in mean pain score beginning

Table 2 Baseline demographic and clinical data for patients with head
and neck cancer

Parameter SAMITAL® (n017)a Placebo (n010)

Male 18 6

Age, years (SD) 56 (10) 48.8 (9)

Malignancy

Tongue 5 4

Palate 1 –

Mandible 1 1

Alveolus 1 1

Epiglottis 1 –

Cheek 2 4

Larynx 1 –

Tonsil 1 –

Vocal cord 1 –

Unspecified 3 –

a Three out of 20 SAMITAL®-treated patients withdrew at the begin-
ning of the study, and their data were not recorded
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on day 4, and lasting for the 50-day study period
(Fig. 2a). However, in placebo patients, significant
improvements from baseline (p<0.05) were only ob-
served from days 7–21 (Fig. 2b). Three patients re-
quired rescue analgesic treatments during the first
3 days of SAMITAL® treatment; analgesic treatments
were then no longer needed.

Similarly, for the quality of life parameters evaluated
according to the modified daily questionnaire, signifi-
cant improvements from baseline scores occurred with
SAMITAL® in swallowing (baseline, 2.94±0.83; end of
the follow-up, 2.41±0.94; p<0.05 versus baseline from
day 5 onwards), drinking (baseline, 1.88±1.05; end of
the follow-up, 1.53±0.80; p<0.05 versus baseline from
day 18 onwards), eating (baseline, 3.24±1.03; end of
the follow-up, 2.88±0.93; p<0.05 versus baseline from

day 5 onwards), sleeping (baseline, 2.18±1.01; end of
the follow-up, 1.00±0.61; p<0.05 versus baseline from
day 2 onwards) and speaking (baseline, 2.24±0.90; end
of the follow-up, 1.47±0.62; p<0.05 versus baseline
from day 5 onwards). By contrast, for placebo-treated
patients, scores for these parameters were either un-
changed (swallowing, eating), showed slight nonsignifi-
cant improvements from baseline to day 8 (drinking) or
showed variability in outcomes from improvements to
worsening throughout the study period (sleeping,
speaking).

This preliminary study was designed to assess the safety
and efficacy of SAMITAL® and to explore potential outcome
measures to help guide design of future controlled large-scale
trials—in accordance with this premise, irritation and inflam-
mation were also measured but these were not primary

Fig. 1 a, b Mucositis severity
score following administration
of SAMITAL® or placebo four
times daily for a maximum of
50 days in patients with chemo/
radiotherapy-induced mucositis
associated with treatment for
head and neck cancer. a
Improvement from baseline in
mean score according to the
WHO scale and b percent
change from baseline. Of 30
patients randomised in a 2:1
ratio, data are available for 17
of 20 SAMITAL® and 3 of 10
placebo recipients. Changes
from baseline from day 31 were
significant (p<0.05) for the
SAMITAL® group but not for
the placebo group

Support Care Cancer (2013) 21:827–834 831



variables and as such are not reported in extenso here. In brief,
a significant improvement in the irritation score from day 3
onwards was observed with SAMITAL® (p<0.05 versus
baseline), but this effect was not evident in the placebo group.
A similar trend was observed for inflammation.

Adverse events

Of the 17 patients who completed 50 days of SAMITAL®
treatment and the therapeutic program for head and neck
cancer, five reported nausea and vomiting. In detail three
experienced severe vomiting and two had moderate vomit-
ing; however, these events were solved without requiring
any modification of the administration scheme of SAMI-
TAL®. In the placebo group, five patients reported adverse

events including nausea (n03), diarrhoea (n01) and cough
(n01) and withdrew from the study before day 14.

No adverse events were deemed to be related to treat-
ment. These episodes of nausea and vomiting in both the
SAMITAL® and placebo groups were considered by the
investigators as due to chemo/radiation therapy.

Bioanalysis of sanguinarine and DHSA

No detectable concentrations of sanguinarine or DHSA
were recorded. Plasma levels of sanguinarine and DHSA
(in nanograms per millilitre) were below the low limit
of quantification in all five plasma samples collected
from SAMITAL®-treated patients on completion of
study period.

Fig. 2 a Improvement from
baseline in mean pain score
according to a visual analogue
scale following administration
of SAMITAL® or placebo four
times daily for a maximum of
50 days in patients with chemo-
and/or radiotherapy-induced
mucositis associated with treat-
ment for head and neck cancer.
Of 30 patients randomised in a
2:1 ratio, data are available for
17 of 20 SAMITAL® and 3 of
10 placebo recipients. b
Changes from baseline from
day 4 onwards were significant
for SAMITAL® and from
days 7 until 21 for placebo (p<
0.05, compared with baseline
for both comparisons)
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Discussion

This single-blind, placebo-controlled study evaluated the
efficacy and safety of SAMITAL® in OM caused by
chemo- and/or radiotherapy in patients with head and neck
cancer. SAMITAL® was associated with a significant reduc-
tion versus baseline in OM severity, and there were signif-
icant improvements in pain, irritation, swallowing, eating,
drinking, speaking and sleeping and all quality of life
parameters.

Local pain is one of the most troublesome patient-
reported problems associated with OM, and analgesics used
to treat this symptom are often inadequate, requiring rapid
and substantial dose increases, particularly during the final
weeks of therapy. The significant reduction from baseline in
pain scores with SAMITAL®, observed from day 4 until the
end of treatment (50 days), provides confirmation of the
analgesic properties of the active components of SAMI-
TAL®, probably related to the alkylamides in E. angustifo-
lia. It was recently reported that selective activity of
alkylamides on the cannabinoid type 2 receptor indirectly
activates tumour necrosis factor-α mRNA expression ulti-
mately providing anaesthetic-like activity [13]. Moreover,
E. angustifolia has shown evidence of agonism with TRPV1
receptors suggesting the ability of the extract to reduce
peripheral pain [15].

Interestingly, significant improvements from baseline in
pain scores were observed with placebo administration, but
this was observed only from days 7 through 21, at which
time the effect was reduced. This is indicative of an initial
placebo effect on pain and is in accordance with findings
reported by Turner et al. [21], who showed a transient effect
of placebo on pain in oncological patients.

Nausea and vomiting are common side effects of cancer
treatment, resulting in reduced nutritional intake, and dys-
phagia associated with OM adds an extra health burden to
the already debilitated cancer patient. Severe OM frequently
results in the need for parenteral nutrition, which carries
well-documented health risks [22]. After SAMITAL® ther-
apy, the significant improvements from baseline in swallow-
ing, drinking and eating scores, from as early as day 5 for
swallowing and eating, not only confers a major benefit to
this patient population, whereby the need for parenteral
nutritional support can be avoided, but also in terms of
overall health and well-being.

The tolerability results from this study confirm those
from additional proof-of-concept studies in which SAMI-
TAL® was found to be well tolerated and safe [23]. In the
present study, 5 out of 20 patients in the SAMITAL® group
reported nausea and vomiting after receiving SAMITAL®
but were able to continue with treatment and completed the
entire 7-week SAMITAL® treatment programme. Further-
more, 5 out of 10 patients randomised to placebo

experienced nausea and diarrhoea and they withdrew from
the study after 2 weeks. These adverse events were therefore
considered not to be related to SAMITAL® treatment. All
but three SAMITAL® recipients completed the 50-day study
period, while none of the patients in the placebo group
completed the 50-day treatment period. The three patients
who withdrew did so within 3 days of enrolment due to
personal reasons.

No detectable concentrations of sanguinarine or its prin-
ciple metabolite DHSA were detected in plasma samples
from patients completing the study supporting the hypothe-
sis that SAMITAL® has a local rather than systemic effect.

Although results from this preliminary study provide
positive clinical information to support the use of
SAMITAL® in cancer treatment-induced OM, it has a
number of limitations. These include the small sample
size, the concomitant use of analgesics/anti-inflammato-
ries (which does not allow drawing definite conclusions
on the effects of SAMITAL® on pain), the lack of
double blinding and the large number of dropouts in
the placebo group. These limitations make it unwise to
draw general conclusions on the safety and efficacy of
SAMITAL®; however, we can nevertheless say that
SAMITAL® provides some much needed relief in
patients with OM for which currently available therapies
are not adequate control of the debilitating symptoms of
the disease. This was a preliminary study, and the
results of which are encouraging and provide evidence
that SAMITAL® can play an important role in the
management of chemotherapy/radiation-induced OM.

Conclusion

This placebo-controlled, single-blind study indicates
that SAMITAL® provides well-tolerated and effective
relief in patients with OM induced by chemo/radiother-
apy in patients with head and neck tumours. These
results have supported the approval by the FDA of an
investigational new drug application (IND 104,011) for
a large-scale, multicenter Phase II double-blind,
placebo-controlled study to further investigate the
effects of the botanical preparation SAMITAL® on
the severity and duration of OM in 90 patients affected
from head and neck cancer.
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