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Introduction

Radiation-induced oral mucositis (OM) is the most notable 
toxicity for patients receiving head and neck radiotherapy. 
Severe ulcerative lesions can be extremely painful, leading 
to decreased intake of food and clinically significant weight 
loss or interrupted radiation therapy. Approximately 34% of 
patients who receive conventional radiotherapy (RT) suffer 
from grade 3 or 4 mucositis, and the incidence rate increases 
to 56% in patients receiving altered fractionation RT.1 
Different therapeutic modalities, such as granulocyte col-
ony-stimulating factor (G-CSF), keratinocyte growth factor 
(KGF), Mg milk, amphogel, benzydaine, sucralfate, and 
low-level laser, have been used by researchers.2 Regardless 

of these proposed treatments, the standard method remains 
fragmentary. Chining decoction (CHIN), as another oral 
treatment, may prevent this condition.
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Abstract
Objective: To estimate the efficacy of traditional Chinese medicine (Chining decoction, CHIN) for radiation-induced oral 
mucositis in patients with head and neck cancer. Methods: From May 2014 to December 2015, 70 consecutive patients 
were randomly assigned to receive CHIN (treatment group) or recombinant human epidermal growth factor (rhEGF) 
spray (control group) at a 1:1 ratio. CHIN was administered to treatment group from the first day of radiotherapy until 
the completion of radiotherapy. Simultaneously, the rhEGF spray was administered to control group on the oral mucosa of 
irradiated area. The clinical benefit was determined by gradation of mucositis (Common Terminology Criteria for Adverse 
Events v4.0), oral pain, and xerostomia (visual analysis scale) for each week during radiotherapy. Body mass index was 
evaluated before and after radiotherapy. Results: Patients in the treatment group had prominent remission of oral pain 
and grade of mucositis on each observing point compared with those in control group (P < .01). Xerostomia was decreased 
notably in treatment group compared with control group (P < .01). Body mass index in the treatment group exhibited 
advantage over control group after radiotherapy, but there was no statistical significance (19.8 ± 3.26 vs 18.8 ± 2.5 kg/
m2, P = .153, >.05). Conclusions: CHIN presented an obvious advantage in preventing radiation-induced oral mucositis 
compared with rhEGF spray.
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CHIN is modified from Liangge San, which is adapted 
from “Formularies of the Bureau of People’s Welfare 
Pharmacies,” rated as an epoch-making work in the phar-
macopeial history of China. Liangge San, credited with 
removing heat from the diaphragm, reduces overabundance 
of pathogenic heat in the upper-energizer and middle-ener-
gizer, manifested as constipation and feverish sensation in 
the chest and epigastrium. The clinical indication for this 
formula was acute lung injury. Modern pharmacological 
research shows that it can reduce lung injury, and its mecha-
nism may be to inhibit the release of inflammatory media-
tors by promoting the secretion of anti-inflammatory 
mediators, regulating the balance between inflammation 
and anti-inflammatory response.3 In a recent clinical study, 
combined Liangge San and Western medicine showed a sig-
nificant effect on stomatitis patients and reduced the relapse 
rate.4 We modified the prescription to adapt it for radiation-
induced oral mucositis patients.

To explore the potential of CHIN in preventing OM, we 
designed the present randomized controlled study. We 
report the efficacy of CHIN in preventing radiation-induced 
OM in patients with head and neck cancer.

Material and Methods

Study Design

This prospective trial was conducted in Tianjin Medical 
University Cancer Institute and Hospital (TMUCIH) in 
China. The ethics committee of TMUCIH approved this 
study. All patients provided written informed consent. This 
study was registered at the ClinicalTrials.gov registry 
(NCT02303197).

Eligibility

Patients were eligible for enrollment if they were 18 to 75 
years old, had pathologically confirmed head and neck 
malignancy, and were prepared for chemoradiotherapy. The 
key inclusion criteria were estimated survival time of ≥3 
months, ECOG (Eastern Cooperative Oncology Group) 
score of ≤2, no history of antitumor therapies, and no his-
tory of oral ulcer and salivary gland diseases. The key 
exclusion criteria were simultaneous serious complications; 
submandibular gland pathological changes; taking other 
drugs for treatment of mucositis; and serious dysfunction of 
heart, brain, liver, or kidney.

Randomization, Sample Size, Treatment, and 
Assessment

From May 2014 to December 2015, 70 eligible patients 
were randomly assigned to receive CHIN (treatment group) 
or recombinant human epidermal growth factor (rhEGF) 

spray (control group) at a 1:1 ratio. Computer-assisted ran-
domization was performed. Individuals were assigned to 
either treatment group or control group by opening an 
opaque envelope numbered in sequence when informed 
consent was acquired. An investigator who was not involved 
with data collection produced the allocation sequence.

We used PASS13.0 to calculate the sample size of our 
study. Lost to follow-up rate controlled less than 10%. The 
overall sample size required was 70 participants (2-tailed α 
= 0.05, 1 − β = 0.84, P1 = 0.9, P2 = 0.6), 35 in the treatment 
group and 35 in the control group.

All patients received external beam RT treatments to the 
head and neck using single daily treatment regimens for 5 
days a week to total planned cumulative RT doses of at least 
5000 cGy. After reviewing the target residual lesions after 
RT, we increased the radiation dose if required. CHIN is 
composed of Rhubarb (3 g), Licorice (6 g), Mint (6 g), 
Scutellaria (10 g), Radix Liriopes (20 g), Red peony root 
(10 g), Lumbricus (10 g), Radix Scrophulariae (10 g), and 
Forsythia (10 g). Each component of CHIN was processed 
into granules packaged in a small tin foil bag from Jiangyin 
Tianjiang Pharmaceutical Co Ltd (China). The quantitative 
properties, qualitative properties, and preparation of the 
Chinese herbs granules are shown in the supplementary 
material (Supplementary Table 1). The CHIN decoction 
allocated to the treatment group was repacked as a plastic 
bag containing granules constituting a single daily dose. 
The plastic bags were dispensed once a week. It was admin-
istered to treatment group from the first day of RT until the 
completion of RT (intake: mixed with hot water, 200 mL 
daily, taken morning and evening, 100 mL each time). For 
the control group, the rhEGF spray was used to the oral 
mucosa of irradiated area thrice daily.

The oral mucosa evaluations were performed on all 
patients at the beginning of treatment and continued weekly 
up to the end of the RT for 7 weeks. The National Cancer 
Institute Common Toxicity Criteria OM Scale was used for 
grading mucositis. Oral pain and xerostomia were assessed 
by the patients with the visual analysis scale (VAS) for 7 
weeks. Body mass index (BMI) was used to assess the 
nutritional status of patients before and after treatment.

Degree of OM was graded according to the Common 
Terminology Criteria for Adverse Events version 4.0 
(CTCAE v4.0). An experienced radiation oncologist evalu-
ated all the patients. The assessor was educated in evaluat-
ing the degree of OM. The CTCAE v4.0 grades for OM are 
defined as follows: grade 0, no mucositis; grade 1, asymp-
tomatic or mild symptoms and intervention not indicated; 
grade 2, moderate pain not interfering with oral intake and 
modified diet indicated; grade 3, severe pain interfering 
with oral intake; grade 4, life-threatening consequences and 
urgent intervention indicated; and grade 5, death.5

The VAS was used to measure the subjective sensation 
of oral pain and xerostomia. A 100-mm visual analogue 
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scale was given to patients to keep a record of subjective 
sensation of oral pain and xerostomia at home. Negative 
scores for symptoms were on the left (marked as 0), such as 
not painful (dry). Positive scores for symptoms were on the 
right (marked as 10), such as very painful (dry), very 
uncomfortable, or difficult to gauge.6-8

Statistical Analysis

Continuous variables are presented as the mean ± SD and 
compared using unpaired Student’s t tests. Chi-square tests 
were used to compare the categorical data between groups. 
All statistical analyses were performed using SPSS soft-
ware (Version 13.0, SPSS Inc, Chicago, IL, USA). A 2-sided 
P < .05 was considered significant.

Results

Patients

Seventy patients of TMUCIH enrolled in this study from 
May 2014 to December 2015. All 70 patients completed the 
study protocol (Figure 1). As shown in Table 1, no statisti-
cal difference was detected in mean age, stage, primary site, 
ECOG, smoking, RT dose, and treatment methods between 
the 2 groups.

Primary Outcome

The degrees of OM were 0 before the RT in both groups 
(Figure 2). Nevertheless, the difference had appeared from 
the first week after RT and extended gradually, consistent 

with the increase of radiation dose. At the seventh week of 
RT, the degrees of OM in the treatment group were 1.57 ± 
0.51 versus 2.49 ± 0.7 in the control group (P < .01).

During the entire RT period, the treatment group showed 
significant effectiveness in remission of oral pain (P < .01). 
The most serious oral pain appeared at the seventh week; 
the oral pain score of the treatment group was 4.66 ± 1.14, 
which was lower than 5.46 ± 1.34 in the control group (P < 
.01) (Figure 3).

Before the treatment, no difference was noted in the 
degree of oral xerostomia between the 2 groups (Figure 4). 
However, during the entire treatment, the treatment group 
displayed superiority in preventing oral xerostomia (P < 
.01). In addition, the difference continued to extend until the 
week after the RT, 2.51 ± 0.66 in the treatment group in 
contrast with 6.09 ± 0.72 in the control group (P < .01).

No statistical difference was observed between the 2 
groups in terms of the BMI before treatment (P = .412, 
>.05). The BMI was 20.8 ± 2.7 kg/m2 in the treatment 
group and 21.1 ± 2.6 kg/m2 in the control group. The differ-
ence between the 2 groups became obvious after treatment 
(P = .153, >.05). The BMI was 19.8 ± 3.26 kg/m2 in the 
treatment group and 18.8 ± 2.5 kg/m2 in the control group 
(Figure 5).

Discussion

Radiation and chemotherapy as mainstay regimens play an 
important role in treating patients with head and neck can-
cer. Nevertheless, chemoradiation-related complications 
induce serious effects on quality of life and may interfere 
with cancer therapy. Chemoradiation-related OM has been 

Figure 1.  Flowchart of study selection.
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raised as a concern by oncologists because of its high inci-
dence and excruciating oral pain. Clinically, OM is charac-
terized by mucosal breakdown resulting in extensive, deep 
ulcerations, severe function-altering pain, increased risk of 
secondary infection, bacteremia and sepsis, and expanded 
need for gastrostomy feedings, and ambulatory and in-
patient supportive care.9 Despite this concern, no consensus 
has been reached with regard to protocol for preventing and 
treating OM, although various treatments have been 
reported.10

CHIN mainly comprises Radix Ophiopogonis and 
Scutellaria baicalensis in the ratio of 2:1. Rhubarb, Licorice, 
Mint, Red Peony root, Lumbricus, Radix Scrophulariae, 
and Forsythia are secondary materials. CHIN is modified 
from Liangge san, which was reported as inhibiting the 
expression of inflammatory factors by inhibiting expression 
of lipopolysaccharide (LPS)-induced p65 and promoting 

detoxification of the organism.11-13 In modifying the 
Liangge San decoction, we reserved the active components 
of heat-clearing and detoxifying, but omitted the mirabilite 
and Gardenia jasminoides Ellis for severe diarrhea. Licorice 
and Red Peony root were supplements to the method of 
treating yin deficiency by reinforcing body fluid and nour-
ishing the blood. We abandoned benzydamine mouthwashes 
for the control group because of the difficulty of obtaining 
the product in our district. Given the efficiency of rhEGF 
spray, we chose this method in treating the patients in con-
trol group.14-18

Our clinical results revealed that CHIN had a promi-
nent clinical benefit on preventing OM and reducing oral 
pain. The results also demonstrated that CHIN could 
relieve oral xerostomia and improve physical condition. 
Nevertheless, the mechanism of CHIN on remission OM 
has yet to be completely defined. Radix Liriopes, one of 

Table 1.  Patients’ Characteristics.

Characteristic
No. of Patients 

(n = 70)
Treatment Group 

(n = 35), n (%)
Control Group 
(n = 35), n (%) P

Age (years) .276
  Range 17-76 18-76 17-75  
  Mean 52.44 52.26 52.63  
Gender .051
  Male 53 30 (85.7) 23 (65.7)  
  Female 17 5 (14.3) 12 (34.3)  
TNM stage .522
  II 13 6 (17.1) 9 (25.7)  
  III 24 14 (40) 10 (28.6)  
  Iva 31 15 (42.9) 16 (45.7)  
Primary site .952
  Nasopharyngeal 43 20 (57.1) 23 (65.7)  
  Oropharynx 4 3 (8.6) 1 (2.9)  
  Salivary glands 9 6 (17.1) 3 (8.6)  
  Tonsilla 2 1 (2.9) 1 (2.9)  
  Larynx 5 2 (5.7) 3 (8.6)  
  Hypopharynx 7 3 (8.6) 4 (11.4)  
ECOG score .445
  0 2 1 (2.9) 1 (2.9)  
  1 56 26 (74.3) 30 (85.7)  
  2 12 8 (22.8) 4 (11.4)  
Smoking .219
  >20 pack/year 25 10 (28.6) 15 (42.8)  
  <20 pack/year 18 8 (22.9) 10 (28.6)  
  Current 27 17 (48.5) 10 (28.6)  
Radiotherapy dose (Gy) .614
  50-60 11 7 (20) 4 (11.4)  
  60-70 57 27 (77) 30 (85.7)  
  >70 2 1 (2.9) 1 (2.9)  
Chemotherapy .766
  CC 56 29 (82.9) 27 (77.1)  
  NC 14 6 (17.1) (22.9)  

Abbreviations: ECOG, Eastern Cooperative Oncology Group; CC, concurrent chemotherapy; NC, no chemotherapy.
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Figure 2.  Degree of oral mucositis at different treatment times.

Figure 3.  Degree of oral mucositis: oral pain scores at different treatment times.
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the dominant drugs, was ascertained to have antioxida-
tive and anti-inflammatory activities.19,20 Multiple in 
vitro studies demonstrate that ruscogenin, the major con-
stituent of Radix Liriopes, had a significant anti-inflam-
matory effect by inhibiting proinflammatory cytokine 
(eg, tumor necrosis factor–α [TNF-α], interleukin-6 [IL-
6], and IL-1) overexpression and suppressed nuclear 
factor–κB (NF-κB) activation.21 A plethora of evidence 
also shows that Scutellaria baicalensis inhibits the 

production of inflammatory cytokines (eg, TNF-α, IL-6) 
by negatively regulating the NF-κB signaling pathway 
under LPS simulation.22 In addition, baicalin has an 
especially favorable inhibition of bacterial growth of 
fungi and bacteria.23 These research results reveal the 
possible mechanisms of CHIN on prevention of OM. We 
deduce that the active ingredient of CHIN protects 
against OM by regulating the NF-κB signaling pathway 
and oral flora regulation. However, compelling evidence 
in this regard is currently lacking.

Our study has certain limitations. First, the study was 
performed at a single center, and the sample size was 
small. Second, the study was not double-blind trial. Third, 
only short-term observation was performed, and thus the 
long-term effects were not noted in this study. 
Nevertheless, our findings provide preliminary support 
for the possibility that CHIN is efficacious for the man-
agement of mucositis in patients receiving head and neck 
RT. We will focus on buccal mucosal cells and levels of 
salivary inflammatory factors to explore the mechanism 
at the molecular level and extend other clinical symptom 
control, such as xerostomia, in our future studies. In con-
clusion, to our knowledge, CHIN exhibited an obvious 
advantage in prophylaxis of radiation-induced OM com-
pared with rhEGF spray.

Figure 4.  Xerostomia scores at different treatment times.

Figure 5.  Body mass index (BMI) in the different groups.
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