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Abstract

Objective: Both compound vitamin B mixtures and GeneTime® have been used in treatment of
oral inflammation. This study aimed to assess the therapeutic effects of a compound vitamin B
mixture combined with GeneTime® on radiation-induced oral mucositis.

Methods: A total of 100 patients with radiation-induced oral mucositis were randomly divided
into a control group (vitamin B alone; n =50 patients) and an observation group (vitamin B plus
GeneTime®, n = 50 patients). Clinical outcomes were compared between the two groups for the
following 3 weeks.

Results: The observation group had a significantly greater number of grade 0-l patients and
significantly fewer grade [I-1V patients than the control group. Among patients in the observation
group, a significantly greater number of ulcers healed within |-2 weeks, compared with those in
patients in the control group. Significantly fewer ulcers healed among patients in the observation
group at 3 weeks; notably, there were fewer ulcers to heal in the observation group, compared
with the control group.

Conclusions: Use of a compound vitamin B mixture combined with GeneTime® exerted obvi-
ous therapeutic effects on radiation-induced oral mucositis and markedly shortened ulcer healing
time. Therefore, this strategy may be useful in clinical applications.

*These authors contributed equally to this work.
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Introduction

Radiation-induced oral mucositis is a
common complication of radiotherapy in
cancer patients, with an incidence rate of
>40%." Radiation-induced oral mucositis
typically occurs after 2-3 weeks of conven-
tional fractionated radiotherapy (radiation
dose 20-30 Gy) and worsens in a progres-
sive  manner.”> Modern radiotherapy
technology is increasingly optimized to alle-
viate adverse reactions associated with
radiotherapy; by enhancing the application
of conformal radiotherapy or image-guided
radiotherapy, the radiation dose adminis-
tered to normal tissue can be reduced.
Before radiotherapy, patients should
receive necessary education, good oral
hygiene habits, and a light diet during treat-
ment, to delay the occurrence of oropha-
ryngeal mucositis and reduce the degree of
oropharyngeal mucositis.> However, such
precautions cannot prevent the occurrence
of oral mucositis.

Notably, the severity of oral mucositis is
positively correlated with radiation dose.*
The clinical symptoms of affected patients
primarily include oral mucosal hyperemia,
edema, and ulceration, which lead to loss of
appetite and swallowing pain.’ It is partic-
ularly important to take active and effective
measures to prevent and treat radiation-
induced oral mucositis during radiothera-
py.® A variety of therapeutic methods can
be used in the clinic, such as glucocorti-
coids, cell protective agents, antimicrobial
gargle, oral mucosal protective agents, and
biological response modifiers.” !

Importantly, a compound vitamin B
mixture, comprising a variety of metabolic

coenzymes, can participate in metabolic
reactions in vivo, potentially repairing
mucosal cell DNA molecules and promot-
ing rapid healing of ulcers.” Multivitamin B
can repair mucosal cell damage; form
protective membrane vegetative cell tissue;
prevent oral bacterial infection; and reduce
glossitis, cheilitis, stomatitis, and oral ulcers
caused by radiotherapy.'? GeneTime® is a
recombinant form of human epidermal
growth factor, which has been successfully
used in clinical applications involving
wound healing and tissue repair.'>'* Thus
far, GeneTime® has clinical advantages in
the treatment of radiation-induced oral
mucositis, such as promotion of cell prolif-
eration and positive influence regarding
wound healing."*'> This study aimed to
assess the clinical effects of multivitamin B
combined with GeneTime® in the treatment
of radiation-induced oral mucositis.

Methods

Ethical approval

The study was approved by the
Institutional Ethics Committees of our hos-
pitals, and written informed consent to par-
ticipate in the study was obtained from
all patients.

Patients

Patients with radiation-induced oral muco-
sitis were enrolled in this study, all of whom
were admitted to our hospital during the
period from January 2016 to January
2017, to receive targeted radiation therapy
for head and neck tumors. The patients
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were divided into a control group and an
observation group by random lottery, and
a double-blind method was used.

Experimental Treatment

The control group received the compound
vitamin B mixture with lidocaine, prepared
as follows: 0.9% normal saline, 250mL;
compound vitamin B mixture, 250 mL; gen-
tamicin, 160,000 U; 2% lidocaine, 25mL.
Patients were treated at the beginning of
the study, as follows: warm salt water was
used for cleansing the mouth, and the com-
pound vitamin B mixture was used as
mouthwash, 20mL each time, 4 times per
day. The mouthwash was used 10 minutes
after each meal, as well as before bed; the
mixture held in the mouth for 5 minutes,
then swallowed slowly.

The observation group received the com-
pound vitamin B mixture, combined with
GeneTime®. The compound vitamin B mix-
ture was prepared as described for the
control group. GeneTime® (Shenzhen
Huashengyuan Gene Engineering
Development Co., Ltd., China; National
Medicine Permit No. S20010038) was
sprayed on oral erythema or ulcers,
4 times per day. Patients were instructed
to refrain from drinking water within
30 minutes after use, to ensure that the
liquid remained in the mouth as long
as possible.

Similar irradiation methods were used in
the two groups: a linear accelerator 6 MV
X-ray with a face-and-neck combination
for field penetration, or the front side of
the cheek with a wedge plate. The neck was
tangential or double-necked to the field, and
the irradiation field was 10-14 cm?; 36-40 Gy
was used to avoid the spinal cord, and
8—10MeV electron line 14-24 Gy was used
for the or upper neck. The total dose was
50-70 Gy; the median dose was 60 Gy.

Observation indices

Oral mucositis after treatment was
graded in accordance with the grading
criteria for acute radiation injury estab-
lished by the Radiation Therapy Oncology
Group: 1) Grade 0: no mucosal change;
2) grade I: hyperemia and mild pain;
3) grade II: flaking mucositis, inflammatory
serum, or blood secretions, as well as mod-
erate pain; 4) grade III: confluent fibrous
mucositis and severe pain; and 5) degree
IV: necrosis, ulcers, and bleeding.16 Oral
mucositis was graded on the last day of
radiation therapy. After treatment, the
oral mucositis was assessed until it reached
grade 0, which comprised ulcer healing. No
change in grade after treatment, or a worse
grade than the prior assessment was consid-
ered invalid—this was an outcome of the
study, rather than an indicator for disqual-
ification from the study. Ulcer healing times
after treatment were compared on the basis
of disappearance of mucositis, lack of pain,
and resumption of a normal diet."” For
each patient, ulcer area was measured as
length x width (mm?) at 1, 2, and 3 weeks
after treatment. The degree of pain was
scored by using the visual analogue scale
(VAS) (scale from 1-10, self-assessment)
at 1, 2, and 3 weeks after treatment.

Statistical analysis

According to the data of each indicator in the
pre-survey, the sample size is estimated by
95% confidence interval, and the largest one
is the sample size of the study. The sample
size required for each group was >40 cases,
on the basis of Fisher’s exact probability.
All data were analyzed with SPSS 19.0
(IBM Corp., Armonk, NY, USA). The
numerical data were expressed as %, and
inter-group comparisons were performed
using the y° test. Categorical data were
expressed as (X +s), and inter-group compar-
isons were performed using the independent
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samples t-test. Differences with P < 0.05 were
considered to be statistically significant.

Results

Baseline clinical data

A total of 100 patients with radiation-
induced oral mucositis were enrolled in this
study, 50 patients per group, consistent with
the sample size calculations. All had received
targeted radiation therapy for head and neck
tumors. The control group comprised 23
males and 27 females aged between 24 and
67 years (mean age, 45.6 5.3 years); the
observation group comprised 24 males and
26 females aged between 22 and 68 years
(mean age, 45.3+5.4 years). The groups
did not significantly differ in sex, age, or
types of cancer (Table 1). Other baseline
clinical data, such as duration of disease
and degree of oral mucositis, were similar
between the two groups.

Degree of oral mucositis

After treatment, the observation group had
a significantly greater number of grade 0-1
patients, but significantly fewer grade II-1V

Table 1. Patient demographic and clinical data.

patients, compared with the control group
(P<0.05) (Table 2). The numbers of
“invalid” outcomes were 10 (20%) in the
control group and three (6%) in the obser-
vation group; this difference was statistical-
ly significant.

Ulcer healing time

Among patients in the observation group, a
significantly greater number of ulcers
healed within 1-2 weeks, compared with
those in patients in the control group.
Significantly fewer ulcers healed among
patients in the observation group at 3
weeks (P <0.05) (Table 3). Notably, there
were fewer ulcers to heal in the observation
group, compared with the control group,
between 2 and 3 weeks. No adverse reac-
tions occurred in any of the patients.

Measurement of patient ulcer area

The areas of oral ulcers in the 2 groups were
measured at 1 week, 2 weeks and 3 weeks
(mm?) (Table 4). Patients in the observation
group significantly showed smaller ulcer
areas than in patients in the control group
at all three timepoints (P < 0.001) (Figure 1).

Sex Cancer type (%)
Age, Nasopharyngeal
Group Male Female  mean (SD) carcinoma Floor-of-mouth ~ Tongue  Tonsil
Control 23 (46) 27 (54) 45.6 (5.3) 36 (72) 7 (14) 4 (8) 3 (6)
Observation 24 (48) 26 (52) 453 (5.4) 35 (70) 7 (14) 5(10) 3 (6)
P value >0.05 >0.05 >0.05

SD, standard deviation.

Table 2. Degree of oral mucositis after treatment [n (%)].

Group Cases Degree 0 Degree | Degree Il Degree lll Degree IV
Control 50 I (2.0) 10 (20.0) 22 (44.0) 13 (26.0) 4 (8.0
Observation 50 6 (12.0) 21 (42.0) 13 (26.0) 9 (14.0) 1 (2.0)

P value <0.05 <0.05 <0.05 <0.05 <0.05
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Table 3. Ulcer healing time after treatment [n (%)].

Group | week 2 weeks 3 weeks

Control (n=50) 11 (22.0) 17 (34.0) 22 (44.0)

Observation 23 (46.0) 25 (50.0) 2 (4.0
(n=50)

P value <0.05 <0.05 <0.05

Table 4. Ulcer area after treatment (mm?, mean
=+ standard deviation).

Group I week 2 weeks 3 weeks
Control 20.1+1.2 133+£13 67411
Observation 153+ 1.1 81411 27+12
P value <0.001 <0.001 <0.001

Pain score

The VAS pain self-scoring results at 1 week,
2 weeks, and 3 weeks (1-10 self-assessment)
were as follows (Figures 2, 3, Table 5). The
degree of patient pain was gradually
reduced over time in both two groups.
Significantly less pain was observed in the
observation group at each of the three
assessments (P < 0.001).

Discussion

Patients with head and neck malignant
tumors may experience an extremely high
incidence of oral

mucositis  during

Figure |. Photographs of improved ulcer area in a patient in the treatment group after (a) treatment for |
week, (b) treatment for 2 weeks, and (c) treatment for 3 weeks.
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Figure 2. Visual analogue scale (VAS) scores were improved at | and 2 (pain scores decreased significantly
over time) following treatment. | represents observation group, 2 represents control group.
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Figure 3. Visual analogue scale pain scores.

Table 5. Patient pain after treatment (visual analog
score, mean = standard deviation).

Group | week 2 weeks 3 weeks
Control 8.1+ 1.1 49+09 23+£1.1
Observation 63+09 34+1.0 1.5+1.0
P value <0.001 <0.001 <0.001

radiotherapy, which may occasionally inter-
fere with the treatment response due to
severe oral damage. The surface layer of
the oropharyngeal mucosa is a stratified
flat epithelium with a fast renewal rate. In
particular, the epithelial cells of the soft
palate, ventral tongue, lateral margin of
the tongue, and bottom of the oral cavity
have a rapid differentiation and prolifera-
tion rate; thus, they are sensitive to radia-
tion.*'®!° Therefore, it is easy to cause
radiation-induced mucosal damage®® %
this includes increased oral mucus compo-
sition, decreased pH in the tissue, and
decreased oral self-cleaning ability. Such
conditions facilitate the reproduction of
bacteria, fungi, and other microorganisms;
leading to radiation caries, toothache, and
halitosis, as well as chewing difficulties due
to aggravated oral mucosa. In addition to
its direct killing effect, radiation can cause

m2

ml

b 8 10

swelling, narrowing, or blockage of the
microvascular walls within the field, as
well as local mucosal edema, resulting in
poor blood supply at the damaged site;
these changes further promote the occur-
rence of oral mucositis.>> 2® Therefore,
effective measures to prevent radiation-
induced oral mucositis have become a key
focus of clinical research.

In this study, we compared the effects of
a compound vitamin B mixture (control
group) and a compound vitamin B mixture
combined with GeneTime® (observation
group) in treatment of radiation-induced
oral mucositis. The results showed that the
severity of oral mucositis in the observation
group was primarily grades I and II, where-
as that of the control group was grades 11
and III. In addition, the healing times in the
observation and control groups were 1-2
weeks and 2-3 weeks, respectively. The num-
bers of “invalid” outcomes significantly dif-
fered between the groups: 10 (20%) in the
control group, and three (6%) in the obser-
vation group. These findings suggested that
the treatment effect in the observation group
was more robust than that in the control
group; specifically, the compound vitamin
B mixture combined with GeneTime® exhib-
ited a better therapeutic effect for treatment
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of oral mucositis, compared with the com-
pound vitamin B mixture alone. Invalid out-
comes involving individuals in the
observation group may have been associated
with lower treatment compliance or individ-
ual differences among patients.

A compound vitamin B mixture may
contribute to the repair of mucosal cell
DNA molecules and promote rapid healing
of oral ulcers caused by radiotherapy.’
GeneTime®, a recombinant form of
human epidermal growth factor, comprises
a micromolecule polypeptide that has
shown a curative effect in treatment of
burns and chronic wounds; moreover, it sig-
nificantly reduces pain and promotes heal-
ing of radiotherapy injury.”’” GeneTime®
can repair wound tissue and promote epi-
thelial cell proliferation, thereby shortening
the duration of wound healing.'™'"¢ It
also promotes the growth of various cells
such as squamous epithelium and vascular
endothelium, and enables regulation of pro-
tein synthesis.'>*® Epidermal growth factor
is a polypeptide that is widely distributed in
humans and animals and can regulate
multi-cell growth. Early studies have dem-
onstrated the effect of epidermal growth
factor on oral ulcers:* it can provide anti-
inflammatory support, relieve oral pain,
increase the patient’s appetite, promote
wound healing, minimize the duration and
severity of radiation-induced oral mucosi-
tis, improve quality of life, and ensure
smooth completion of treatment.

In summary, application of a combina-
tion of a compound vitamin B mixture
with GeneTime® significantly improves
treatment of radiation-induced oral mucosi-
tis and can markedly shorten the healing
time of ulcers; thus, it may be useful in clin-
ical practice.
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