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Abstract

The aim of this study was to quantitatively evaluate the effects of Compound Zhuye Shigao Granule
(CZSG) on Oral mucositis (OM) induced by chemotherapy in patients with malignant tumor. The patients
in CZSG group started taking CZSG one day before the next chemotherapy cycle (12g each time, 3
times a day for 10 days), the control group without any treatment before chemotherapy. Differences
in the incidence and severity of OM between the two groups were examined statistically according
to World Health Organization scale for OM. The pain sensation, xerostomia, and taste alteration were
evaluated by the Common Terminology Criteria for Adverse Events v3.0 (CTCAE). And the median
duration of OM were also recorded between the two groups. There was a significant difference in
the OM incidence between the control group and the CZSG group (P<0.07). All the accompanying
symptom pain, xerostomia, and taste alteration differed between the two groups (P<0.0001). And the
median duration of OM was significantly reduced in the CZSG group as compared to the control group
(P<0.0001). Therefore our results show that CZSG has the advantage of rapid onset, good safety and

few side effects in the prevention and treatment of OM induced by chemotherapy. .

Background

Chemotherapy is one of the main approaches
to treating malignant neoplasms [1,2]. The
chemotherapy drugs, cisplatin, and methotrexate
can be used to kill the tumor cells that reproduce
rapidly, but these also affect the highly
proliferative normal cells, such as hematopoietic
systems, gastrointestinal and oral mucosal
epithelial cells [2-4]. Oral mucositis (OM) is a
common adverse effect of the chemotherapy, it
results from direct toxic injury to the mucosal
epithelial cells by the chemotherapy drugs.
Lesions of the oral mucosa may inhibit liquid
and solid food intake of cancer patients, resulting
in lack of nutrition, water electrolyte disorders,
weakened immunity, serious systemic infection
and life-threatening, and it will eventually affect
the overall effectiveness of anticancer therapy [5-
7]. Therefore, it is particularly important to take
effective preventive measures to prevent and
reduce the occurrence of OM.

This retrospectively study compared the
incidence and severity of OM between a group
of 64 patients who started taking Compound
Zhuye Shigao Granule (CZSG) one day before
chemotherapy (CZSG group) and a group of
85 patients who not taking CZSG (control
group). We found that the incidence of OM in
CZSG group significantly decreased than that
of the control group. CZSG is a new drug self-

developed by Dr Junzhang Lu in our hospital, a
traditional Chinese medicine (TCM) compound
based on the Zhuye gypsum soup, previous
animal experiments and clinical studies have
demonstrated CZSG has effective prevention
and treatment of acute radiation esophagitis and
recurrent oral ulcer [8, 9]. The results of our study
showed that CZSG also had a strong prevention
and treatment effect on OM induced by
chemotherapy, which provided a new clue for OM
precaution in patients with malignant tumors.

Methods
Sample and setting

The Ethics Committee of the Chinese
People’s Liberation Army General Hospital
approved this retrospective cohort study on
the incidence and severity of OM of patients
with liver cancer, gastric cancer, colon cancer
and pancreatic cancer who were treated with
chemotherapy admitted to the Cancer Center of
the Chinese People’s Liberation Army General
Hospital from December 2017 to December
2019 (ethical approval number: 2017106). The
enrollment of patients took place as soon as they
developed OM after initiation of chemotherapy
irrespective of chemotherapy stage. 149 patients
were identified in this study. The patients in
observation group started taking CZSG (Beijing
Dongsheng Pharmaceutical Co., LTD. Batch
number: 20160601, 12g/bag ) one day before
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the next chemotherapy cycle and 12g each time, 3 times a day
for 10 days, the control group without any treatment. Once OM
occurred, patients in the control group gargled 10-15ml 1mU /
ml Self-made Bacteromycin solution [10 bacteromycin tablets
(Zhejiang Zhenyuan Pharmaceutical Co., LTD., Zhejiang,
China, 50mU/tablet) were dissolved in 500ml bacteriostatic
water for injection], 5 times a day after gargling with normal
saline, and also gargled 10-15ml Kangfuxin Liquid (Sichuan
Panxi Pharmaceutical Co., LTD.,, Sichuan, China), 5 times a day.
Patients with severe pain were given 10-15ml 1mg/ml lidocaine
hydrochloride gargle (Suicheng Pharmaceutical Co., LTD,
Tianjin, China).

Patients were excluded because of death or transferring to
another hospital, serious organic lesions, autoimmune diseases,
severe liver and kidney dysfunction, cachexia, and missing
follow-up.

Evaluation of OM

Differences in the incidence and severity of OM between the
CZSG group and the control group were examined statistically
according to World Health Organization (WHO) scale for OM
[10]. Grade-0: none, Grade-I: Discomfort or pain and erythema
of oral mucosa, Grade-II: Defects, ulcers or pseudomembranes,
food accepted without limitations, Grade-III: Defects, ulcers or
pseudomembranes, only liquids or creams accepted, Grade-IV:
Defects, ulcers or pseudomembranes, not possible to eat food or
liquids. The pain sensation, xerostomia, and taste alteration were
evaluated by the Common Terminology Criteria for Adverse
Events v3.0 (CTCAE) [11,12]. We also recorded the median
duration of OM in the two groups. .

Statistical analysis

Statistical analyses were performed using Graphpad Prism
6.02. Parametric data were presented as means + SEM and tested
using T-test. Categorical variables were analyzed by Chi-square
test or Fisher's exact test. The nonparametric variables (median)
were assessed by Mann-Whitney U-test. Relative risk and 95%
confidence intervals (CI) for OM, pain, xerostomia, and taste
disturbance were determined. P<0.05 was considered statistically
significant.

Results
Patient characteristics

149 patients with liver cancer, gastric cancer, colon cancer and
pancreatic cancer were enrolled in our study. Of the 85 patients
in the control group, 50 (58.8%) were males and 35 (41.2%) were
females. Their ages ranged from 34 to 89 years, with a median age
of 56.5 years. Of the 64 patients in the CZSG group, 35 (54.7%)
were males and 29 (45.3%) were females. Their ages ranged from
33 to 85 years, with a median age of 58.3 years. The baseline
patient characteristics were shown in Table 1. There were no
significant differences in gender, age and cancer type between the
control group patients and the CZSG group patients.

Assessment of OM and the accompanying symptom

Table 2 depicted the grade of OM (as per WHO scale for OM) of
all patients under the study. 11.7% grade-0, 14.1% grade-1, 30.6%
grade-II, 20.0% grade-III and 23.6% grade-IV in the control
group. 85.9% grade-0, 7.8% grade-I and 6.3% grade-II, remained
in the CZSG group, whereas no grade-III and grade-IV patients
were in the CZSG group. There was a significant difference in the

Table 1. Patient characteristics [n (%)]

o, o,

Characteristic Contr(()llliggl)lp (%) CZSG(ng:rg‘l‘l)p (%) p value
Median age (years) 56.5£10.3 58.3+£7.1 0.470
Sex 0.621

Male 50(58.8) 35(54.7)
Female 35(41.2) 29(45.3)
lung cancer 30 20 0.804
I 4(13.3) 1(5.0)
I 10(33.3) 8(40.0)
I 13(43.4) 9(45.0)
v 3(10.0) 2(10.0)
gastric cancer 20 16 0.449
I 1(5.0) 0
I 8(40.0) 9(56.2)
1 5(25.0) 5(31.3)
v 6(30.0) 2(12.5)
ovarian cancer 20 18 0.708
I 0 1(5.6)
I 6(30.0) 4(22.2)
1 8(40.0) 8(44.4)
v 6(30.0) 5(27.8)
pancreatic cancer
I 15 10 0.644
I 1(6.6) 0
I 4(26.7) 4(40.0)
v 7(46.7) 3(30.0)
3(20.0) 3(30.0)
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Table 2. The evaluation of OM [n (%)]

Control group (%) CZSG group (%)
Grade (n=85) (n=64) 12 P
OM 10(11.8) 55(85.9) 85.92 <0.0001
0 12(14.1) 5(7.8)
I 26(30.6) 4(6.3)
I 17(20.0) 0
I 20(23.5) 0
v 75(88.2) 9(14.1)
All grade
Pain 80.01 <0.0001
0 12(14.1) 55(85.9)
I 15(17.7) 6(9.4)
I 36(42.3) 3(4.7)
I 22(25.9) 0
All grade 73(85.9) 9(14.1)
Xerostomia 87.30 <0.0001
0 10(11.8) 56(87.5)
I 17(20.0) 5(7.8)
I 36(42.3) 3(4.7)
I 22(25.9) 0
All grade 73(88.2) 9(12.5)
Taste alteration 58.58 <0.0001
0 9(10.6) 45(70.3)
I 47(55.3) 16(25.0)
I 29(34.1) 3(4.7)
All grade 76(89.4) 19(29.7)
Table 3. Comparison of duration for OM in control group and CZSG group
Duration of OM (in Control group CZSG group Mann Whitney test
days) (n=75) (n=9) value, P
Median (Range) 10(6-15) 6(3-8) 4.5 <0.0001

OM incidence and severity between the control group and the
CZSG group (x2 value=85.92, P<0.0001). Pain, xerostomia, and
taste alteration are usually the accompanying symptom of OM
[3, 4]. And all the accompanying symptom differed between the
two groups (P<0.0001). Table 3 showed that the median duration
of OM was significantly reduced in the CZSG group [6(3-8)] as
compared to the control group [10(6-15)] (P<0.0001).

Discussion

OM is an inflammation and ulceration of the mucosal membranes
in the mouth and throat, a common side effect and serious
complication for patients receiving chemotherapy [5,13]. Most of
patients will go for treatment when severe oral ulcer appeared after
chemotherapy, while at this time OM worsens and can be difficult to
manage [14]. Patients will experience severe pain and have difficulty
in eating, seriously affecting their quality of life, and even causing
sepsis due to bacterial invasion [3,15]. Therefore, the prevention of
OM caused by chemotherapy is more important than the treatment.
Because of the specificity of the chemotherapy cycle, it is possible to
prevent OM caused by chemotherapy.

In March 2017, alung cancer patient in our department developed
grade IV OM 6 days after 4 chemotherapy cycles (Chemotherapy
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regimens: Albumin taxol and cisplatin), the ulcer in the mouth
hadn't healed for one week after gargling nystine solution and
Kangfu new solution. Then TCM doctors in our hospital advised
the patient to take CZSG, and it was unexpected that this medicine
worked quickly. Later, this patient took CZSG on his own initiative
before the next chemotherapy cycle, to prevent recurrence of OM.
And then we surprisingly found that this person didn't suffer from
OM until the next cycle of chemotherapy was over. Nurses are often
on the front lines of care and knowledge of cancer patients, proper
care and management of these patients allow for better support.
While as the conscientious contemporary nurses, our responsibility
is not only to care for the patient, but also to communicate with
the patients in order to better improve the quality of life of the
patient. Therefore, we tried to suggest that patients with OM in last
chemotherapy cycle begin to take CZSG one day before the next
chemotherapy cycle, and whether OM happened or not the patients
also took CZSG for 10 days. The medical staff found most patients
also didn’t develop OM in the next chemotherapy cycle same as the
first patient. Therefore, we usually recommended that the attending
physician gave the patient a doctor's advice to oral CZSG one day
before chemotherapy, and with active publicity, education and care
throughout the chemotherapy process.
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To prove the efficacy of CZSG, the incidence and severity of OM
in cancer patients taking and not taking CZSG were retrospectively
analyzed in this study. The results showed that the incidence of OM
was relatively high (88.2%) in control group patients during the next
chemotherapy cycle, however the vast majority of patients who took
CZSG in advance did not develop OM, and even if OM occurred,
it was not very serious. The tendency of OM was the same as in
control group and CZSG group in subsequent chemotherapy cycles,
the results were omitted. Accompanying symptoms of OM e.g. pain,
xerostomia, and taste alteration were also milder in CZSG group
than the control group. Moreover, the median duration of OM was
shorter in CZSG group due to the mildness of symptoms.

Based on similar clinical symptoms, like acute radioactive
esophagitis and recurrent oral ulcer, chemotherapy induced-OM
also belongs to the category of "oral sores" and "oral selection” in
TCM. 1t is caused by hyperactivity of the heart, dampness of the
liver and gallbladder, and dampness of the spleen and stomach.
As a category of heat-clearing medicinal material, Professor
Junzhang Lu has proved that CZSG can effectively prevent and
treat acute radioactive esophagitis and recurrent oral ulcers [8,9].
CZSG was composed of Lophatherum, Gypsum, Radix Ginseng,
Radix Ophiopogonis, Rhizoma Pinelliae, Liquorice, Rabdosia,
Oldenlandia diffusa, Sculellaria Barbata, Semen Coicis, and
Curcuma Zedoaria. CZSG has the effects of detoxification via
expelling heat and relieving restlessness. Radix ginseng and Radix
Ophiopogonis, the minister medicine, have effects of supplementing
gi and yin. Rhizoma pinelliae as the assistant medicine has effects of
regulating Wei, which can alleviate vomiting and nausea. Liquorice
as the courier medicine has functions of nourishing Pi (Spleen) and
Wei [8]. Therefore CZSG can dispell wind and heat from body and
clearing the lung and moistening dryness. CZSG has been clearly
demonstrated to prevent and treat OM induced by chemotherapy
in our study. In addition, all patients did not have any adverse
reactions during taking CZSG, and there were no abnormalities in
blood routine, liver and kidney functions.

There is no simple universal method to prevent and treat OM
induced by chemotherapy, and the treatment varies considerably
among different institutions [16-19]. So, while many studies have
been conducted worldwide to discover an effective method for the
management of OM associated with chemotherapy, but still there
is no specific treatment regimen available for the management of
OM. In my study, a single dose of CZSG before each chemotherapy
cycle reduced the incidence and severity of OM, and the drug was
generally well tolerated. Therefore, our results provide a new and
perspective orientation for promoting malignant tumor patients
rehabilitation and improving their quality of life.

However, the main limitation is that CZSG is a self-developed
TCM in our hospital, so it's not universal. While our study gives
a good indication that TCM usually plays a surprising role in
some diseases, even in the treatment of the coronavirus disease
(COVID-19). Therefore, the physicians can seek suitable TCM to
assist the treatment of cancer patients receiving chemotherapy, and
to prevent the occurrence of OM.

Limitations

The main limitation is that CZSG is a self-developed TCM
in our hospital, so it's not universal. While our study gives a
good indication that TCM usually plays a surprising role in
some diseases, even in the treatment of the coronavirus disease
(COVID-19). Therefore, the physicians can seek suitable TCM to
assist the treatment of cancer patients receiving chemotherapy,
and to prevent the occurrence of OM.
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Conclusions and clinical implications

In the process of careful nursing, we find CZSG is a precious gift
for cancer patients receiving chemotherapy. Although it has some
limitations, we still introduce this self-developed TCM compound
to the world, so that patients with tumor can have a better choice
when they have OM during chemotherapy at least in China.
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