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ABSTRACT
Background  Oral mucositis (OM) is a side effect of 
chemotherapy in head and neck cancer. Severe OM 
often has a large impact on quality of life. Therefore, 
the treatment of OM during chemotherapy is very 
important. It was recently reported that Hangeshashinto 
(TJ-14), a Japanese traditional medicine (Kampo), is 
effective for OM caused by fluorinated pyrimidine-
based agents used in colon cancer. We investigated the 
efficacy of TJ-14 for OM.
Methods  We enrolled patients with head and neck 
cancer who were treated with induction chemotherapy 
between September 2014 and March 2016. In this 
double-blind trial, patients were randomly assigned 
to the TJ-14 group or placebo group. Patients were 
instructed to dissolve 2.5 g of TJ-14 or placebo in 100 
ml of drinking water, rinse their mouths with the solu-
tion for 30 s and then spit it out. They were not allowed 
to eat anything for 30 minutes before or after using the 
mouthwash.
Results  The incidence of ≥ grade 2 OM was 37.5% 
(three patients) in the TJ-14 group and 50.0% (four 
patients) in the placebo group, with no significant dif-
ference between the two groups. The mean day of onset 
was 9.7 in the TJ-14 group and 6.7 in the placebo group. 
The mean duration of ≥ grade 2 OM was 1.3 days in 
the TJ-14 group and 3.7 days in the placebo group. Thus 
TJ-14 significantly reduced the duration of ≥ grade 2 
OM.
Conclusion  Treatment of OM with TJ-14 was associ-
ated with a statistically significant reduction in the dura-
tion of ≥ grade 2 OM compared to placebo. Gargling 
with TJ-14 is a safe and effective method of administer-
ing the drug to patients with head and neck cancer.
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Chemotherapy is an essential treatment for head and 
neck cancer, and the docetaxel-cisplatin-5-fluorouracil 
(TPF) regimen is common.1, 2 Oral mucositis (OM) is 
one of the side effects of chemotherapy.3 Severe OM 
often makes adequate food intake impossible, which im-
pairs patients’ nutritional status and quality of life (QOL). 
Further, pain associated with severe OM can reduce 
therapeutic compliance or induce dose-limiting toxicity, 
necessitating treatment modification or interruption, 
and may thereby eventually affect the outcome of can-
cer therapy.4 Several means of treating OM have been 
reported, including mouthwash containing lidocaine5 or 
the combination of soluble prednisolone and nystatin,6 
but these only improved OM symptoms temporarily.

It was recently reported that Hangeshashinto 
(TJ-14), a Japanese traditional medicine (Kampo), was 
effective for OM caused by fluorinated pyrimidine-
based agents, including 5-fluorouracil, that are used 
in colon cancer therapies.7, 8 While several treatments 
for OM are temporarily effective as symptomatic 
therapy, none have been proven to maintain long-term 
efficacy. The aims of this study were to assess the ef-
ficacy of TJ-14 for the prevention and/or treatment of 
chemotherapy-induced OM in a randomized, double-
blind, placebo-controlled exploratory clinical trial in 
patients with head and neck cancer.

MATERIALS AND METHODS
Patients
In this study, we enrolled patients who underwent 
chemotherapy at Tottori University Hospital between 
September 2014 and March 2016 and who met the fol-
lowing criteria: (i) aged 20 years or older; (ii) Eastern 
Cooperative Oncology Group (ECOG) performance 
status of 0 or 1; and (iii) diagnosis of pharyngeal, 
laryngeal, oral or maxillary sinus squamous cell carci-
noma, classified as T2-T4a according to the Union for 
International Cancer Control classification system. All 
patients gave informed consent. The exclusion criteria 
were failure to complete chemotherapy, a history of al-
lergy to Kampo medicine, and low performance status 
(≥ 2). The study protocol consisted of patients who 
underwent the first course of induction chemotherapy.
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Study protocol
Both TJ-14 and placebo were administered at a dose of 
2.5 g after each meal (three times per day), for a total 
daily dose of 7.5 g. Lactose was used as placebo.

Lactose is safe for the patients because there is 
no report that lactose has any influence on the oral 
mucositis. Both drugs were wrapped in white paper so 
they could not be seen. In this double-blind, placebo-
controlled, randomized study, patients were divided into 
two groups using the Japanese Industrial Standards ran-
dom number table. Administration of study treatment 
began on the first day of chemotherapy and was con-
tinued for 14 days. Patients were instructed to dissolve 
2.5 g of TJ-14 or placebo in 100 ml of drinking water, 
to rinse their mouths with the solution for 30 s, and then 
to spit it out. They were not allowed to eat anything for 
30 minutes before or after using the mouthwash. They 
were allowed to use lidocaine gargles, nonsteroidal anti-
inflammatory drugs (NSAIDs), and/or opioids if needed 
to treat severe oral pain caused by OM.

The TPF regimen consisted of docetaxel 75 mg/m2 
on day 1, cisplatin 100 mg/m2 on day 4, and 5-fluoro-
uracil 1000 mg/m2 from days 1–5. The oral cavity was 
observed daily from the first day of chemotherapy until 
OM resolved completely.

No other prophylactic mouthwashes or treatments 
for OM were allowed in this clinical trial. The severity 
of OM was assessed using the National Cancer Institute 
Common Criteria for Adverse Events criteria.

The primary endpoints were the duration of ≥ 
grade 2 OM and the maximum grade of OM. The sec-
ondary endpoints were the incidence of OM, the day of 
OM onset, the total duration of OM, and the incidence 
of adverse events due to chemotherapy.

Statistical analysis
Statistical analyses were performed using SAS 
University Edition for Windows, release 9.3 (SAS 
Institute, Cary, NC). The incidences of both OM and 
adverse events due to chemotherapy were calculated 
by Fisher’s exact test. The duration of ≥ grade 2 OM, 
the maximum grade of OM, the day of OM onset, and 
the total duration of OM were evaluated by the Mann-
Whitney U test.

Ethical considerations
The study data and informed consent were obtained 
in accordance with the Declaration of Helsinki and 
were approved by the Ethics Review Board of Tottori 
University Hospital; the approval number was 2478.

RESULTS
Sixteen patients were included in this study; there 
were eight patients (seven males, one female) in the 
TJ-14 group, and eight (seven males, one female) in the 
placebo group. The median age was 63.2 years (range, 
49–79 years). All patients had histologically confirmed 
squamous cell carcinoma. Patient characteristics, 
including the primary tumor location and clinical 
stage, are shown for both groups in Table 1. No patients 
developed distant metastasis. TPF was completed in all 
patients. In the TJ-14 group, one patient had to reduce 
the dose to 75% and another required a reduction to 
80%, in both cases due to old age.

The overall incidence of OM was 75% (six patients) 
in the TJ-14 group and 87.5% (seven patients) in the 
placebo group. The incidence of ≥ grade 2 OM was 
37.5% (three patients) in the TJ-14 group and 50.0% (four 
patients) in the placebo group, indicating no significant 
difference between the groups. As shown in Table 2, the 
mean day of onset was day 9.7 in the TJ-14 group and 
day 6.7 in the placebo group.

The mean duration of ≥ grade 2 OM was 1.3 days 
in the TJ-14 group and 3.7 days in the placebo group. 
TJ-14 significantly reduced the duration of ≥ grade 2 
OM. Table 3 shows the adverse events associated with 
TPF; these did not differ significantly between the two 
groups. No patients in the TJ-14 group experienced 
adverse events related to the drug.

DISCUSSION
There have been several reports that TJ-14 is effective 
for OM-induced chemoradiotherapy; however, there 
have been no reports demonstrating that TJ-14 is effec-
tive for OM-induced by induction chemotherapy in head 
and neck cancer.7, 9 Reducing the incidence of adverse 
events related to chemotherapy facilitates the treatment. 
Many regimens, including TPF, cause widespread OM 
throughout the oral cavity, and pain due to OM can 
make oral intake difficult, which may reduce physical 
strength and immunity. In some cases, this can prevent 
continuation of treatment. It is therefore important to 
alleviate OM symptoms, but no effective treatment has 
been established.

TJ-14 has been shown to reduce the rate of severe, 
grade 3/4 OM induced by radiotherapy and radioche-
motherapy in head and neck cancer.9, 10 There are some 
reports that grade 3/4 OM occurred in more than 30% 
patients who underwent TPF. However, no reports 
have shown that TJ-14 is effective for OM induced by 
chemotherapy alone in head and neck cancer. Our study 
examined the effects of OM in this setting, and demon-
strated statistical significance in terms of reducing the 
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duration of severe, ≥ grade 2 OM compared to placebo.
Pain relief for OM is often achieved using NSAIDs, 

narcotics, and/or local anesthesia, but these drugs 
have side effects such as gastric mucosal disorders, 
nausea, and taste disorders, all of which can reduce oral 
intake.11–13 In this study, TJ-14 had no side effects. TJ-14 
contains Coptidis Rhizoma and Glycyrrhizae Radix, 
which have been shown to induce side effects such as 
pseudoaldosteronism and herbal medicine-induced 
pneumonitis.14, 15 One study reported that TJ-14 may 
have been associated with liver injury.9, 15 More impor-
tantly, however, previous studies that demonstrated side 
effects used oral administration of TJ-14. In our study, 
patients gargled the medication, which is a safer and 
more effective method of administration for head and 
neck cancer patients.

Table 1.  Patients characteristic

Case no. Subsite TNM Age (yr) Gender
1 T Oropharynx T4aN0M0 53 M
2 T Oropharynx T4aN2cM0 62 M
3 T Hypopharynx T3N2bM0 83 M
4 T Hypopharynx T4aN2cM0 62 F
5 T Oropharynx T4aN1M0 62 M
6 T Oropharynx T4aN2cM0 54 M
7 T Hypopharynx T4aN2cM0 63 M
8 T Oropharynx T3N2cM0 73 M
9 P Hypopharynx T4aN2cM0 58 M
10 P Oropharynx T4aN2cM0 64 M
11 P Larynx T2N0M0 72 M
12 P Hypopharynx T4aN2cM0 52 M
13 P Hypopharynx T2N2cM0 49 M
14 P Maxillary sinus T3N0M0 65 F
15 P Maxillary sinus T4aN0M0 79 M
16 P Oropharynx T3N3M0 67 M
TNM staging system is defined by Union for International Cancer Control classification system. F, female; M, male; P, placebo;  
T, TJ-14; yr, years.

Table 2.  Comparison between TJ-14 and placebo for OM

TJ-14 Placebo P value
Rate of OM (%) 75.0 87.5 0.600
Rate of OM ≥ G2 (%) 
(G2/G3/G4)

	 37.5 
             (37.5/0/0)

50.0 
(25.0/25.0/0) 0.580

On set (day) 9.7 6.7 0.258
Duration of OM (day) 4.7 6.7 0.522
Duration of OM ≥ G2 (day) 1.7 3.7 0.039
G2, grade 2; G3, grade 3; G4, grade 4.

Table 3.  Adverse effect of induction chemotherapy 
instead of OM

Adverse effect 
≥ grade 2

TJ-14 
(n = 8)

Placebo 
(n = 8)

Neutropenia 7 6
Thrombocytopenia 0 1
Anemia 1 0
Diarrhea 6 5
Loss weight 0 1
Gain weight 1 1



186

K. Taira et al.

© 2020 Tottori University Medical Press

TJ-14 is composed of seven herbal compounds: 
Pinelliae Tuber, Scutellariae Radix, Zingiberis 
Rhizoma, Ginseng Radix, Glycyrrhizae Radix, 
Zizyphi Fructus, and Coptidis Rhizoma. Several herbal 
substances have known mechanisms that reduce the 
severity of OM. It has been reported that Gingerol in 
Zingiberis Rhizoma and Baicalin in Coptidis Rhizoma 
suppress the production of prostaglandin E2 (PGE2), an 
inflammatory mediator that induces mucosal apoptosis 
and thereby causes OM.16–19 TJ-14 as a whole also 
suppresses the expression of PGE2.20 The antibacterial 
action of Berbelin in Coptidis Rhizoma is effective for 
preventing secondary infections by oral bacteria, which 
can worsen the severity of OM.20, 21

It has been suggested that the development of OM 
during chemotherapy occurs due to the cyclooxygenase 
pathway, which mediates tissue injury and pain by 
upregulating PGE2 and proinflammatory cytokines.15 
TJ-14 has been reported to have anti-inflammatory 
effects in both in vivo and in vitro studies.22, 23 We 
speculate that the effects of TJ-14 in head and neck 
cancer are similar to those in other cancers. We confirm 
in this study that TJ-14 is effective for OM induced by 
TPF in patients with head and neck cancer and shorten 
the duration of ≥ grade 2 OM.

When patients experience relief from OM-related 
pain, they can ingest food orally and do not require 
nasal tube feeding or parenteral nutrition for nutritional 
management. Thus, the reduced duration of OM mor-
bidity should help improve patient QOL.

This study has several limitations. First, since 
this study size was small, the difference between the 
treatment and placebo groups may not in fact have been 
significant. Second, the distribution of primary disease 
sites was not necessarily the same between the two 
groups, and different sites might be associated with dif-
fering levels of pain.

In conclusion, TJ-14 significantly inhibited ≥ grade 
2 OM induced by chemotherapy in patients with head 
and neck cancer. Further studies are required to fully 
understand the biological activity of TJ-14 against OM 
in this population.

The authors declare no conflict of interest.
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