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Abstract

Background This study aims to investigate the clinical efficacy of

modified Shashen Maidong Decoction as adjuvant for acupoint

application in the treatment of patients with non-small cell lung cancer

(NSCLC) and its effect on T lymphocyte subsets. Methods 108 elderly

NSCLC patients received chemotherapy in our hospital from February

2020 to February 2022 were randomly divided into control group and

observation group, with 54 cases in each group. Patients in both groups

received conventional chemotherapy and acupoint application while

patients in the observation group were additionally given modified

Shashen Maidong Decoction. Traditional Chinese medicine (TCM)

syndrome scores, immune function, Karlsruhe functional status (KPS)

scores and European Research Group on Cancer Therapy Oncology

Quality of Life Questionnaire (EORTC QLQ-C30) scores were compared

between two groups. Results After treatment, the scores of six TCM

symptoms, including cough, sputum and blood, fatigue, upset and

sleeplessness, low-fever night sweats and dry and hard stool were

significantly declined, and those in the observation group were lower than

those in the control group. After treatment, CD3+, CD4+ and CD4+/CD8+

levels, KPS abd EORTC QLQ-C30 scores were all largely increased, and

increases were more significant in the observation group than in the

control group. Besides, incidence of adverse reactions in the observation

group was lower than that in the control group. Conclusion Modified

Shashen Maidong Decoction as adjuvant of acupoint application therapy

can effectively alleviate clinical symptoms of elderly patients with
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NSCLC, enhance immune system

function, improve life qualify of

patients, and reduce the incidence of adverse chemotherapy reactions.

1. Introduction

Non-small cell lung cancer (NSCLC) accounts for

80% of pulmonary cancers and surgery is the

definitive treatment for early NSCLC (1). However, as

the pre-symptoms of NSCLC are not obvious, most

patients are diagnosed at intermediate or advanced

stages, missing the optimal timing of surgery, and thus

need comprehensive treatments such as chemotherapy

and targeted therapy (2). Patients with intermediate or

advanced NSCLC are usually treated with

chemotherapy which effectively improves the 5-year

survival rate of NSLCL patients (3). Nevertheless,

chemotherapy damages not only tumour tissues but

also normal surrounding tissues, triggering adverse

effects such as bone marrow suppression and liver and

kidney dysfunction.

Weakened immune function is a key factor in the

development of NSCLC, and abnormal whole blood

T-cell subsets have been reported as important risk

factors for the progression of cancer (4). CD3+ and

CD4+ T cells are helper T cells, which can secrete

various cellular mediators, regulate the immune

response and exert anti-tumour effects. Higher CD3+

and CD4+ levels represent stronger immune function;

CD8+ T cells are activated as cytotoxic T cells, which

can specifically kill tumour cells. Immune dysfunction

in NSCLC patients will lead to imbalanced proportion

of CD4+ T cells and CD8+ T cells and an abnormal

decrease in CD4+/CD8+ levels.

Traditional Chinese medicine (TCM) has has been

widely used to treat many diseases, such as lung

cancer, allergic diseases and dementia (5-7). Shashen

Maidong Decoction (Wenzhi Zhuanfang -Volume 1),

is a famous prescription for generating body fluid with

drugs of sweet flavour and cold nature and nourishing

lung and stomach. It has been reported that Shashen

Maidong Decoction improved chronic intermittent

hypoxia-induced cognitive impairment through

regulating NR2B-ERK signaling pathway (8).

Shashen Maidong Decoction has a significant

improvement in the levels of relevant indexes in

pediatric mycoplasma pneumonia (9). A previous

study has proven the effects of Shashen Maidong

Decoction on the syndrome of yin deficiency of lung

and stomach in patients with early-stage lung cancer

who received chemotherapy (10). Acupoint

application as one of the characteristic treatments of

TCM can stimulate acupoints, promote drug

penetration and avoid the first-in reaction. Acupoint

application combined with Chinese medicinal

formulae has been implicated in reducing adverse

gastrointestinal reactions in lung cancer patients with

chemotherapy (11). The present study aims to find out

the clinical efficacy of modified Shashen Maidong

Decoction as adjuvant for acupoint application in the

treatment of patients with NSCLC and its effect on T

lymphocyte subsets, so as to provide an insight for

clinical treatment.

2. Data and Methods

2.1 General data

From February 2020 to February 2022, 108 elderly

NSCLC patients admitted to our hospital were

selected for this study and randomly divided into the

observation group (n=54) and the control group

(n=54). There were no significant differences in

gender, age, average course of disease (COD) and

tumour stage between the two groups (Table 1,

P>0.05). The study was approved by the Medical

Ethics Committee and the patients were informed and

consented.

Table 1 Comparisons of general data between two groups

Group Case
Gender (case)

Age (years old) COD (year)
Tumour stage (case)

male female Ⅲ stage Ⅳ stage

Observation 54 29 25 69.19±5.71 1.52±0.54 28 26
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group

Control

group
54 31 23 69.06±6.66 1.48±0.50 27 27

χ2/t 0.150 0.109 0.399 0.037

P 0.699 0.919 0.690 0.847

2.2 Inclusion criteria

(1) Patients diagnosed with NSCLC by X-ray chest

radiograph, magnetic resonance imaging,

ultrasonography and other imaging examinations and

pathological biopsy (12); (2) Patients meet the

criteria for primary bronchogenic carcinoma in the

guidance principle of clinical study on traditional

Chinese medicine (13) and the Internal Chinese

Medicine, and have the syndrome of yin deficiency

and internal heat, coughing without sputum or with

little sputum, bloodly sputum, hemoptysis, chest pain,

dysphoria and poor sleep, low-fever and night

sweating, high or long-term fever, thirst, dry and hard

stool, red tongue with yellow coating, thready and

rapid pulse; (3) tumour stage: Patients in stage III~IV,

Karlsruhe functional status (KPS) ≥70 points; (4)

Patients with complete clinical data, good compliance,

no history of relevant drug allergy; (5) Patients meet

the indications for chemotherapy and have not

recently undergone radiotherapy or targeted therapy

and cannot be radically cured by surgery.

2.3 Exclusion criteria

(1) Patients with malignant tumours in other areas; (2)

patients with serious organ diseases and neurological,

haematological and immune dysfunction; (3) those

with other lung diseases such as tuberculosis and

pulmonary fibrosis.

2.4 Treatments

Patients in both groups were given conventional

chemotherapy and symptomatic support treatment for

NSCLC according to their conditions. Patients in the

control group were given an acupoint application on

this basis. White mustard seeds, wild ginger, kansui

root, corydalis tuber and prepared pinellia were finely

ground together, and fresh ginger juice was added.

Acupuncture was applied on Dazhui (DU14) and

Tiantu (RN22) and covered with fever paste for 6

hours (h) each time, once a day (d). Treatment was

performed for 8 courses with 7 d for each course.

Patents in observation group were given 200 mL

modified Shashen Maidong Decoction (ingredients:

glehnia root 12 g, ophiopogonis radix 12 g, fragrant

solomonseal rhizome 10 g, folium mori 10 g, lablab

10 g, radix trichosanthis 10 g and licorice root 3 g,

with dosage adjusted according to the severity of

syndromes; additional 10 g bletilla tuber for patients

coughing with sputum or blood, additional 10g

curcuma root for patients with chest pain, and

additional 6 g amygdala, 6 g rhubarb and 10 g hemp

seed for vomiters) on the basis of the control group, 1

dose/d, orally taken in the morning and evening for 8

consecutive weeks.

2.5 Detective indexes

(1) TCM syndrome scores (14): 6 TCM syndromes,

including cough, phlegm and blood, fatigue, upset and

sleeplessness, low-fever night sweats, and dry and

hard stool, were recorded before and after 8 weeks of

treatment in both groups and scored according to the

severity of syndromes (0: no syndrome; 1: mild

syndrome; 2: moderate syndrome; 3: severe

syndrome), with higher scores representing more

severe symptoms. (2) Immune function: Before

treatment and after 8 weeks of treatment, the whole

blood T-lymphocyte subsets, including CD3+, CD4+

and CD4+/CD8+, were measured using a fully

automated biochemical analyzer (BS-850, Shenzhen

Myriad, Shenzhen, China) in both groups. (3) KPS

score (15) and European Research Group on Cancer

Therapy Oncology Quality of Life Questionnaire

(EORTC QLQ-C30) score (16): before treatment and

after 8 weeks of treatment, the KPS (100 in total) and

EORTC QLQ-C30 were used to assess the life quality

of patients in both groups. A higher KPS score refers
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to better health status and self-care ability; EORTC

QLQ-C3 covers 30 areas and its score is in direct

proportion to the life quality of patients. (4) Adverse

reactions: adverse reactions such as gastrointestinal

reactions, bone marrow suppression, and liver and

kidney dysfunction during treatment in two groups

were recorded.

2.6 Statistical analysis

Statistical analysis was performed using SPSS 20.0.

Counting data were compared using the χ2 test, and

measurement data were expressed as mean ± standard

deviation ( x� ± � ). Comparisons between two groups

were assessed with unpaired t-tests, while those in the

same group at different time points were evaluated

using paired sample t-tests. Statistical significance

was established at P<0.05.

3. Results

3.1 Modified Shashen Maidong Decoction as

adjuvant of acupoint application therapy improved

the TCM syndrome of NSCLC patients

Before treatment, there was no statistical significance

in the comparison of the scores of six TCM symptoms,

including cough, sputum and blood, fatigue, upset and

sleeplessness, low-fever night sweats and dry and hard

stool between the two groups (Table 2, P>0.05); after

treatment, the scores of six TCM symptoms were

significantly lower than those before treatment

(P<0.05), and those in the observation group were

significantly lower than those in the control group

(P<0.05).

3.2 Modified Shashen Maidong Decoction as

adjuvant of acupoint application therapy improved

immune function of NSCLC patients

Before treatment, no significant differences in CD3+,

CD4+and CD4+/CD8+ levels between the observation

group and the control group were observed (Table 3,

P>0.05). However, after treatment, CD3+, CD4+and

CD4+/CD8+ levels in both groups were largely

increased (P<0.05), and those in the observation

group were notably higher than those in the control

group (P<0.05).

Table 2 Comparisons of TCM syndrome score between two groups (x� ± �, score)

Observation indexes
Observation group

(n=54)
Control group (n=54) t P

cough
Pre-treatment 1.76±0.35 1.75±0.33 0.153 0.879

Post-treatment 0.86±0.17* 1.28±0.25* -10.209 0.000

sputum/blood
Pre-treatment 2.02±0.46 2.06±0.40 -0.482 0.631

Post-treatment 0.98±0.28* 1.32±0.40* -5.117 0.000

fatigue
Pre-treatment 1.58±0.54 1.62±0.53 -0.388 0.698

Post-treatment 0.81±0.18* 1.05±0.31* -4.920 0.000

upset/sleeplessness
Pre-treatment 2.11±0.42 2.12±0.31 -0.142 0.888

Post-treatment 1.02±0.33* 1.53±0.51* -6.170 0.000

low-fever night

sweats

Pre-treatment 1.37±0.37 1.38±0.42 -0.131 0.896

Post-treatment 0.76±0.17* 0.99±0.19* -6.629 0.000

dry and hard stool
Pre-treatment 1.77±0.64 1.75±0.53 0.177 0.860

Post-treatment 0.90±0.30* 1.28±0.42* -5.410 0.000
* vs. pre-treatment, *P<0.05

Table 3 Comparison of immune function between both groups before/post-treatment (x� ± �)

Group
Cas

e

CD3+（%） CD4+（%） CD4+/CD8+

Pre-treatme

nt

Post-treatme

nt

Pre-treatme

nt

Post-treatme

nt

Pre-treatme

nt

Post-treatme

nt
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Observatio

n group
54 67.48±3.94 76.96±5.03* 37.78±6.69 49.07±5.81* 1.14±0.12 1.33±0.17*

Control

group
54 67.10±3.67 71.80±5.30* 37.41±6.24 43.90±5.73* 1.12±0.13 1.23±0.14*

t 0.519 5.189 0.297 4.656 0.831 3.337

P 0.605 0.000 0.767 0.000 0.410 0.001
* vs. pre-treatment,*P<0.05

3.3 Modified Shashen Maidong Decoction as

adjuvant of acupoint application therapy increased

the KPS and EORTC QLQ-C30 scores of NSCLC

patients

Before treatment, the comparisons of KPS and

EORTC QLQ-C30 scores between two groups showed

no significant differences (Table 4, P>0.05); after

treatment, KPS and EORTC QLQ-C30 scores were

largely upregulated in both groups than those before

treatment (P<0.05); compared with those in the

control group, KPS and EORTC QLQ-C30 scores in

the observation group were significantly higher

(P<0.05).

3.4 Modified Shashen Maidong Decoction as

adjuvant of acupoint application therapy reduced

the adverse reactions of NSCLC patients

Compared with that in the control group, the

incidence of adverse reactions was lower in the

observation group (Table 5, P<0.05).

Table 4 Comparisons of KPS and EORTC QLQ-C30 scores between both groups before/post-treatment (x� ± �,

score)

Group Case
KPS Score EORTC QLQ-C30 Score

Pre-treatment Post-treatment Pre-treatment Post-treatment

Observation

group
54 69.59±4.25 82.50±5.34* 49.50±9.55 73.85±12.32*

Control

group
54 69.56±4.40 78.11±4.34* 49.39±10.57 64.58±11.13*

t 0.036 4.688 0.057 3.983

P 0.971 0.000 0.955 0.000
* vs. pre-treatment,*P<0.05

Table 5 Comparison of adverse reactions between two groups [case(%)]

Group Case
Gastrointestinal

reactions

Bone marrow

suppression

Liver

dysfunction

Kidney

dysfunction

Total

incidence rate

Observation

group
54 2 (3.70) 0 (0.00) 1 (1.86) 0 (0.00) 3 (5.56)

Control

group
54 4 (7.41) 2 (3.70) 3 (5.56) 2 (3.70) 11 (20.37)

χ2 5.252

P 0.022

4. Discussion In TCM, lung cancer is defined as “pulmonary
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retention” and “abdominal distention and

hypochondrium mass”, which is caused by the

weakness of the body, toxins, a disorder of Qi

movement, and turbid phlegm and blood stasis in the

lung, resulting in accumulation of lung masses. In

TCM, “ pulmonary retention ” is classified into four

syndromes: Qi stagnation and blood stasis,

phlegm-dampness and aggregating lung, Yin

deficiency and toxic heat, and deficiency of both Qi

and Yin. Among these, early-stage lung cancer

presents syndromes of internal deficiency of positive

Qi and external invasion of toxins along with

phlegm-dampness in the lung. Patients with advanced

lung cancer present syndromes of Yin deficiency and

toxic heat, and deficiency of both Qi and Yi.

Therefore, the treatment of advanced lung cancer

should focus on reinforcing healthy Qi to eliminate

pathogenic factors as well as treating both

manifestation and the root cause of the disease.

Reinforcing healthy Qi relies on invigorating the

spleen, tonifying and replenishing the kidney and lung

while eliminating the pathogenic needs to dissipate

phlegm and blood stasis and detoxicating (17). The

present study adopted modified Shashen Maidong

Decoction as adjuvant for acupoint application in the

treatment of elderly patients with intermediate or

advanced NSCLC during chemotherapy and

investigated its combined effects on the clinical

efficacy, immune function, life quality and incidence

of adverse reactions incidence.

The results demonstrated that the scores of six TCM

symptoms, including cough, sputum and blood,

fatigue, upset and sleeplessness, low-fever night

sweats and dry and hard stool all dropped due to

treatment, and those in the observation group were

significantly lower than those in the control group.

After treatment, the KPS scores and EORTC

QLQ-C30 scores were largely upregulated in both

groups, with more significant decreases found in the

observation group than those in the control group.

Moreover, a significantly lower incidence of adverse

reactions was observed in the observation group, as

compared with that in the control group. These

findings indicated that modified Shashen Maidong

Decoction as adjuvant for acupoint application can

effectively alleviate TCM syndromes of elderly

patients with NSCLC in chemotherapy, improve the

life quality of patients, and reduce the incidence of

adverse chemotherapy reactions. He et al. reported

that Shashen Maidong Decoction treatment increased

the KPS scores and TCM syndrome score of patients

with lung cancer cachexia (18), which is similar to the

results of this study. Acupoint application refers to the

application of Chinese herbs pastes on acupuncture

points. The paste is further absorbed by the skin and

transmitted through the meridians. Acupoint

application functions by regulating Qi and blood,

reinforcing and tonifying healthy Qi. Among herbs

used in this study, white mustard seeds can disinhibit

Qi and resolve dry phlegm; wild ginger dispels wind

and dissipates cold, as well as promotes urination and

relieves stuffy nose; and kansui root disperses

swelling and dissipates bind; the acupuncture points

of Dazhui and Tiantou were chosen as Dazhui located

in the conjunction of three yang meridians in hand and

foot and governor meridian, the application to which

benefits Qi and strengthen Yang. In addition, Tiantou

belongs to the conception channel, which contributes

to chest relaxation, Qi regulation, phlegm reduction

and lung-Qi dispersion (19). In the modified Shashen

Maidong Decoction, glehnia root and ophiopogonis

radix eliminate heat by nourishing Yin; fragrant

solomonseal rhizome and radix trichosanthis generate

liquid and detoxify; lablab and licorice root reinforce

Qi and improve physical quality; folium mori clears

and diffuses heat to moisten dryness, with dosage

adjusted according to the syndromes. Patients

coughing with sputum or blood were given bletilla

tuber to treat cutaneous infection with hemostasis,

patients with chest pain were treated with curcuma

root to regulate Qi and cool the blood for dispelling

melancholy; vomiters received amygdala, rhubarb and

hemp seed to respectively moisten lung to arrest

cough, purge toxins and moisten the intestines as well

as alleviate constipation. Together, the receipt

functions by clearing the lung and nourishing the

stomach as well as promoting body fluid and

moistening dryness. Modern pharmacological studies
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have shown that ingredients in modified Shashen

Maidong Decoction exhibit vital functions on several

targets of lung cancer, participate in the synthesis of

proteoglycan and protein and the regulation of glucose

metabolism in tumour cells, and induce tumour cell

apoptosis by interfering with the cell cycle, thereby

attenuating cancer progression (10).

Shashen Maidong Decoction has the effects of

anti-inflammatory reaction and enhancing immune

system (9, 18, 20), and it inhibited cancer growth

under intermittent hypoxia conditions by suppressing

oxidative stress and inflammation (21). In addition,

Shashen Maidong Decoction improved the level of

peripheral blood lymphocytes and regulate immune

function in rats (22). The results of this study revealed

that CD3+, CD4+ and CD4+/CD8+ levels in both

groups were boosted after treatment, and the levels in

the observation group were lower than those in the

control group. In this case, it is suggested that

modified Shashen Maidong Decoction as adjuvant for

acupoint application can regulate the number of T cell

subpopulations and improve the immune function in

elderly patients with advanced NSCLC in

chemotherapy (23). According to modern

pharmacological study, glehnia root and fragrant

solomonseal rhizome have presented

immunomodulatory and anti-tumour effects; the

active components of saponins and polysaccharides in

ophiopogonis radix could improve the immune

function and promote the production of antibody and

complement (24). Xu Nuo et al. (25) found that

Shashen Maidong Decoction combined with

chemotherapy in the treatment of NSCLC patients

could effectively lift CD3+ and CD4+ levels and

improve the immune function of patients, which

echoes the results of this study.

5. Conclusion

The modified Shashen Maidong Decoction as

adjuvant for acupoint application can effectively

relieve the clinical symptoms of elderly NSCLC

patients, enhance immune system function, improve

the life quality of patients and reduce the incidence of

adverse reactions to chemotherapy.
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