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Abstract: Non-small cell lung cancer (NSCLC) is a common type of lung cancer. Patients with advanced NSCLC often lose the chance of
surgery. Integrated traditional Chinese and western medicine therapy, especially traditional Chinese medicine injection, has shown its
advantages in the treatment of non-small cell lung cancer. It plays an anti-cancer role by inhibiting cell proliferation, promoting apoptosis,
inhibiting tumor invasion and metastasis, and improving anti-tumor drug resistance. It has shown advantages in reducing adverse

reactions, improving efficacy and quality of life of patients.
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1. Introduction

Lung cancer is the malignant tumour with the highest
incidence rate and the heaviest cancer burden in China [1],
and one of the malignant tumours with a high incidence rate in
countries around the world. Non-small cell lung cancer
(NSCLC) is the most common pathological type of lung
cancer, accounting for approximately 85% of all lung cancers
[2]. More than half of NSCLC patients have developed distant
metastases at the time of first diagnosis, are inoperable with
late staging, have an overall 5-year survival rate of less than
25%, and most have a poor prognosis [3-4]. Chinese medicine
injections have become an important method for TCM to
participate in the treatment of NSCLC patients due to its
dosage advantage of avoiding digestive reactions and entering
the blood circulation directly. A large number of published
studies have shown that the role of TCM injections in the
adjuvant treatment of malignant tumours is mainly manifested
in increasing clinical efficacy, reducing toxic side effects, and
improving the quality of life of patients. Studies have shown
that a variety of Chinese medicine injections play an
important role in the treatment of NSCLC by combining with
radiotherapy and chemotherapy. Now, we would like to
review the studies on Chinese herbal injections commonly
used in clinical practice for the adjuvant treatment of NSCLC.

2. TCM Etiology and Pathogenesis of NSCLC

Although there is no record of ‘lung cancer’ in ancient
Chinese medicine books, according to its clinical
characteristics, it can be classified into the categories of ‘lung
stagnation’, ‘haemoptysis’, ‘chest pain’, ‘xiben’ and ‘lung
congestion’. However, according to its clinical characteristics,
it can be classified as ‘lung accumulation’, ‘haemoptysis’,
‘chest pain’, ‘resting cardia’, ‘lung congestion’ and so on.
According to traditional Chinese medicine, the main cause of
lung cancer is the depletion of positive gi in the organism,
which is commonly seen in yin deficiency and gi and yin
deficiency, leading to dysfunction of internal organs, invasion
of evil and poison, stagnation of evil gi, unsmooth qi,

stagnation of blood, uncomfortable fluids, accumulation of
fluids into phlegm, phlegm and stagnation of blood, stasis of
blood, stagnation of blood, phlegm and stagnation of toxicity,
and formation of lumps [5]. On the whole, lung cancer is a
kind of disease with deficiency as the root and evil as the
symptom, which is caused by deficiency and mixed with
deficiency and reality, and its disease is located in the lungs,
with emphasis on the spleen and kidneys. The pathogenic
factors of lung cancer development are mainly deficiency,
toxicity, stasis and phlegm, while phlegm, deficiency and
stasis run through the whole pathogenesis [6]. Clinically, in
the early stage of NSCLC, deficiency of gi and yin and
deficiency of lung, spleen and gi are common, and in the late
stage, deficiency of yin and internal heat or deficiency of yin
and yang are common [7]. The treatment of NSCLC is mostly
based on the principle of ‘supporting the positive and
dispelling the evil’.

3. Mechanisms of Chinese Medicine Injection
in the Adjuvant Treatment of NSCLC

Chinese medicine injection is an injectable dosage form made
of effective substances extracted from traditional Chinese
medicine or compound traditional Chinese medicine by using
modern science and technology and methods under the
guidance of Chinese medicine theory. It has the advantages of
rapid onset of action, high bioavailability, and localised or
targeted administration, and is suitable for drugs that are not
suitable to be made into oral dosage forms, or for patients who
cannot receive oral administration. The emergence of
anti-tumour herbal injections can be used to directly treat or
indirectly assist in the treatment of cancer. Because lung
cancer cells have the biological characteristics of unlimited
proliferation and resistance to apoptosis [8], it is easy to
obtain a survival advantage. Basic research has shown that
Chinese medicine injection can inhibit NSCLC cell
proliferation, block the cell cycle, induce apoptosis and
autophagy of tumour cells, affect tumour cell invasion and
metastasis, inhibit tumour angiogenesis, and improve body
immunity, improve tumour drug resistance, and increase the
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effectiveness and reduce the toxicity of radiotherapy and other
interventions, so as to exert the effect of adjuvant treatment of
NSCLC.

3.1 Inhibition of NSCLC Cell
Promotion of Apoptosis

Proliferation and

Apoptosis is a genetically controlled and active cell death
process in the body to maintain the stability of the internal
environment, and the occurrence of lung cancer is related to
the blockage of the normal apoptosis process, malignant
transformation of cells and unlimited proliferation of tumour
cells. Studies have shown that traditional Chinese medicine
injections can effectively inhibit tumour cells from dividing
and proliferating too quickly, and regulate protein expression
to induce tumour cell apoptosis, and improve the sensitivity of
NSCLC cells to targeted drugs and other drugs. Xiao
Zhenzhen et al [9] suggested that Reduning injection could
regulate the metabolism of tumour cells, thus enhancing the
proliferation inhibition and pro-apoptotic effect of gefitinib on
NSCLC cells; Wei Xueqin [10] explored that Aidi injection
combined with anlotinib hydrochloride could inhibit the
proliferation of NSCLC cells. Aidi injection combined with
anlotinib hydrochloride can inhibit the proliferation and
induce apoptosis of lung cancer cell line A549 and its
mechanism of action.

3.2 Inhibition of NSCLC Cell Invasion and Metastasis

Prevention and treatment of tumor metastasis is one of the
important ways to reduce mortality. Studies have shown that
both the growth and metastasis of primary tumors depend on
neovascularization from existing blood vessels and the
establishment of their own blood supply system from the host
matrix, and the enhanced intensity of angiogenesis is
positively correlated with the metastasis ability of tumors.
Tumor cells can also secrete a variety of pro-endothelial
growth factors to promote endothelial cell proliferation and
migration, thus promoting neovascularization. Studies have
shown that composite Kushen injection (CKI) can exert its
anticancer effect through neovascugenesis. Studies have
shown that matrine can significantly inhibit the expression of
HIF-1o and VEGF, and reduce the release of angiogenic
factors. Inhibition of endothelial cell production [11]. In
addition, matrine can significantly down-regulate the
expression of migration-related gene PAX2, increase the
expression of E-cadherin, and decrease the expression of
N-cadherin, thereby inhibiting the activity of the
epithelal-mesenchymal transformation signaling pathway,
and ultimately inhibit migration and invasion [12]. Fang
Chuanci et al. [13] pointed out that disodium cantharidinate
injection can inhibit angiogenesis by activating
PI3K/PKB/mTOR pathway, and significantly inhibit the
proliferation and migration of lung cancer A549 cells.

3.3 Synergistic and Toxic Effects of Radiotherapy and
Chemotherapy

The synergistic effect is reflected in the ability to increase the
sensitivity of tumor cells to radiotherapy and chemotherapy,
which can cooperate with radiotherapy and chemotherapy to
inhibit tumor growth, thereby reducing the amount of
radiotherapy and chemotherapy. Attenuated toxin refers to the

relief of toxicity and side effects caused by radiotherapy and
chemotherapy, such as bone marrow suppression, tissue and
organ function impairment, pain, vomiting, fever, hair loss,
etc. In terms of improving clinical efficacy, the study of Liu
Qiaozhen et al. [14] showed that Aidi injection combined with
TP regimen in the treatment of non-small cell lung cancer
could increase FVC and FEV1 / FVC compared with
chemotherapy with TP regimen, and significantly improve the
therapeutic efficiency. Zhou Juan et al. [15] conducted a study
on Conlite combined with docetaxel + cisplatin. Compared
with the control group that only used Docetaxel + cisplatin,
the observation group was superior to the control group in
terms of 1-second rate (FVC/FEV1) cue, visual pain analogue
score (VAS) decrease, and NSE, CA125 and CEA levels
decrease. In terms of alleviating toxic and side effects, Tang
Zhongming [16] found that Aidi injection combined with TP
regimen in the treatment of non-small cell lung cancer could
reduce the possibility of leukopenia and hemoglobin decline
caused by chemotherapy under TP regimen, improve clinical
symptoms, and reduce TCM symptom score. According to
Guo Chunhui et al. [17], in addition to the effective rate of
Aidi injection combined with oxaliplatin in the treatment of
elderly NSCLC patients, the levels of IgG, IgA and IgM after
chemotherapy were higher than those in the conventional
paclitaxel + oxaliplatin group, and the incidence of adverse
symptoms was lower than that in the conventional group,
which had little impact on the immune function of patients.

3.4 Improving Drug Resistance Against NSCLC

Anti-tumor drug resistance can be divided into resistance to a
certain drug or resistance to a class of drugs with similar
structure and function, which has become a major challenge in
cancer treatment. Many studies have shown that Chinese
medicine injection can improve the resistance of
chemotherapy drugs against NSCLC and play a sensitizing
role for chemotherapy. Yi Fei et al. [18] found that Yadanzi
Youru injection could regulate the expression of B-cell
lymphomato-2 and its related X protein to enhance the
sensitivity of A549 cells to cisplatin (DDP) chemotherapy.
Pan Pengyu et al. [19] pointed out that Kang'ai injection may
induce autophagy and apoptosis of A549/DDP cells by
regulating Beclinl protein expression, thereby effectively
improving DDP resistance. Zhou Huan et al. [20] found that
Kangai injection combined with DDP could inhibit the
glycolysis of tumor cells through up-regulation of FOXO3a
expression, and then improve the DDP resistance of
A549/DDP cells.

4. Clinical Study of Traditional Chinese
Medicine Injection in the Treatment of
NSCLC

Compared with traditional Chinese medicine dosage forms,
Chinese medicine injection has the advantages of high
concentration of active ingredients, convenient use, rapid
onset of effect and good patient tolerance, providing a new
choice for the treatment of cancer, and its clinical application
is increasingly widespread. It can be roughly divided into
exorcism type, Fuzheng type and Fuzheng and exorcism type.
The exorcism type was mainly to attack pathogen and
suppress tumor, and the common ones were Chinbufosin
injection, brucea javanica oil milk injection, compound
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matrine injection, etc. Fuzheng type is mainly to improve
immunity, the common varieties are Shenqgi Fuzheng injection,
Kangai injection, Shenmai injection, etc. The common
varieties of both strengthening and expelling evil include Aidi
injection and Kanglaite injection [21].

4.1 Attacking Pathogenic Chinese Medicine Injection
4.1.1 Cinobufacini injection

Cinobufacini injection is a kind of injection which is mainly
extracted from the dried whole skin of bufo chinensis by strict
process. It has the functions of clearing heat and detoxifying,
reducing swelling and relieving pain, promoting blood
circulation and removing blood stasis, softening and
dispersing. Cinobufacini contains three natural active
ingredients, namely cardiac aglycans, indole alkaloids and
pteridine, which have exceptionally strong anti-tumor effects
and stimulate the function of the immune system. The
anti-tumor mechanism of cinobufacini is to inhibit the
synthesis of DNA and RNA of cancer cells, hinder the
division and reproduction of cancer cells, inhibit their growth,
and induce apoptosis of cancer cells. In addition, cinobufacini
can prevent and cure the decrease of white blood cell count in
lung cancer patients, promote cellular immunity and body
immune function, improve the anticancer effect of
chemotherapy drugs and reduce their toxicity [22]. Clinical
studies have shown that Cinobufacini injection combined
with chemoradiotherapy in the treatment of NSCLC can not
only alleviate adverse reactions, but also improve malignant
pleural effusion and reduce the expression level of vascular
endothelial growth factor, with significant effects on survival
and quality of life [23-24].

4.1.2 Brucea javanica oil emulsion injection

Brucea javanica oil emulsion injection is a new anticancer
drug made from the active components extracted from Brucea
javanica, a mature fruit of the quassaceae plant. It has certain
killing or inhibiting effects on G1, S and G2 phases of cancer
cells, thus inhibiting DNA synthesis and blocking the growth
process of cancer cells. It is a non-specific anticancer drug of
cell cycle. Modern pharmacological studies have shown that
the main active components of Brucea javanica have
extensive anti-tumor effects [25]. It can protect and promote
bone marrow hematopoietic stem cells, enhance immunity,
help reduce the adverse reactions of radiotherapy and
chemotherapy, and has significant adjuvant therapeutic effect
on a variety of tumors, especially in the treatment of Qi-Yin
deficiency, stasis and internal junction syndrome and lung Qi
qgi deficiency syndrome of NSCLC [26]. Brucea javanica oil
emulsion injection can inhibit DNA synthesis of tumor cells
and induce apoptosis and differentiation of tumor cells.
Combined with chemotherapy and targeted treatments, it can
effectively improve the immunity of patients with NSCLC,
enhance clinical efficacy, reduce the incidence of adverse
reactions [27], and reduce the levels of inflammatory factors
and tumor markers [28].

4.1.3 Compound kushen injection (CKI)

Compound kushen injection (CKI) is a traditional Chinese
medicine injection extracted and processed with bitter and

white Tuling at a ratio of 7:3, with the effects of clearing heat
and dampness, cooling blood and detoxifying, and clearing
and relieving pain [29]. It mainly contains matrine,
oxymatrine, sophorine, oxysophorine and other active
substances. Pharmacological studies have shown that
compound kushen injection can reshape the immune
microenvironment, enhance the efficacy of chemotherapy
drugs, inhibit angiogenesis, regulate tumor metabolic
signaling pathways, regulate cell cycle, energy metabolism,
DNA repair pathways, and inhibit tumor cell proliferation
[30-31]. In addition, CKI can inhibit the expression of
inflammatory factors, tumor markers and factors related to
tumor growth, thereby alleviating adverse reactions such as
radiotherapy and chemotherapy and targeted drugs,
improving patients' immunity, relieving tumor pain, and
controlling malignant pleural effusion [32]. When lung cancer
metastases, tumor cells initiate associated inflammatory
responses, leading to the secretion of more nerve growth
factor by the body's immune system and stromal cells. After
conventional chemotherapy combined with CKI, the levels of
inflammatory factors IL-6, IL-10 and tumor necrosis fact-o in
serum were significantly reduced, indicating that the adjuvant
treatment of CKI can better alleviate the inflammation that
may occur in patients during the course of disease or treatment
[33]. Some scholars have also pointed out that CKI has
significant curative effect on phlegm-dampness-toxic NSCLC
[34].

4.2 Tonic Chinese Medicine Injection
4.2.1 Shengi Fuzheng injection

Shengi Fuzheng injection is an important anti-tumor Chinese
patent medicine composed of Codonopsis and Astragalus. It
has the effects of tonifying middle qi, promoting blood
circulation and removing blood stasis as well as reducing
swelling and clearing up, and is often used in lung cancer
patients with lung qi deficiency and gi blood deficiency [35].
Modern studies have shown that Shengi Fuzheng injection has
anti-tumor properties, including inhibiting tumor growth,
promoting cell apoptosis, enhancing chemotherapy sensitivity
and improving immune function [36]. Clinically, Shenqi
Fuzheng injection is often combined with NSCLC, which has
obvious effects on improving patients' immune function and
quality of life, reducing adverse reactions, and reducing tumor
marker levels and related tumor factors, especially in
improving cancer-related fatigue [37-38].

4.2.2 Kangai Injection

Kangai injection is mainly composed of extracts of ginseng,
Astragalus and matrine, which has the effects of tonifying
middle qgi, clearing heat and dampness, dispersing tangles and
relieving pain. It can enhance the immune function of the
body, improve the state of the whole body, have specific
killing effect on tumor cells, promote tumor cell apoptosis,
inhibit tumor growth, reduce the toxic and side effects of
radiotherapy and chemotherapy, and enhance immunity [39].
It is mainly used in NSCLC patients with spleen-lung-qgi
deficiency and spleen-kidney deficiency [40-41]. Wu Yagin
[42] discussed the clinical efficacy of Kangai injection
combined with chemotherapy in the treatment of advanced
non-small cell lung cancer (NSCLC). GP protocol was used as
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group B, and Kangai injection was used as group A on the
basis of group B. After 4 courses of treatment, It was observed
that the CD4+ cell score, CD3+ cell score, CD+4+/CD8+ cell
ratio and NK in group A were higher than those in group B,
the CD8+ cell score was lower than those in group B, and the
side effects such as nausea, vomiting and leukopenia were less
than those in group B. Due to the above advantages, according
to the Quality of Life scale (FACT) score, It was observed that
the quality of life in group A was significantly higher than that
in group B after chemotherapy.

4.2.3 Shenmai injection

Shenmai injection is mainly composed of red ginseng and
opopogon, which has the effect of nourishing Yin and
promoting fluid and pulse, supplementing Qi and stabilizing
dehydration, and is mostly used for Qi-Yin deficiency
syndrome NSCLC. Combined with radiotherapy and
chemotherapy can alleviate side effects. Some modern
pharmacological studies have found that the active ingredients
in Shenmai injection can not only inhibit the production of
tumor vascular growth factor, but also improve
microcirculation, anti-oxidation and enhance body immunity
[43]. Song Xuewei et al. [44] observed through randomized
controlled trials that compared with chemotherapy alone, the
total effective rate, CD3+ and CD4+ ratio in patients with
advanced NSCLC after treatment with Shenmai injection
were higher than those in the control group. These results
indicate that Shenmai injection combined with chemotherapy
can effectively improve the clinical efficacy, improve the
immune function and inhibit the adverse reactions of
chemotherapy in patients with middle and advanced NSCLC.
4.3 Combined Application of Traditional Chinese
Medicine Injection

4.3.1 Aidi Injection

Aidi injection is made of ginseng, Astragalus, Acanthopanax,
cantharides and other traditional Chinese medicine. It has the
effect of fuelling and dispelling evil, clearing heat and
detoxifying. It has the effect of enhancing immune function
and anti-tumor. Modern pharmacological studies and basic
studies have shown that it mainly contains ginsenosides,
astragalus saponins, Astragalus polysaccharides,
Acanthopanax polysaccharide and norcantharidin, which can
inhibit tumor growth and regulate immunity, enhance the
efficacy and reduce the toxicity of tumor radiotherapy and
chemotherapy, and can not only improve the curative effect of
tumor treatment, but also improve the quality of life of
patients [36]. Clinical studies have shown that the
combination of Aidi injection with NSCLC can achieve good
results, which can reduce the level of inflammatory factors,
improve the quality of life, regulate immune function,
alleviate adverse reactions, and even help alleviate cognitive
impairment in patients with NSCLC brain metastases [45,46].

4.3.2 Kanglaite injection (KLT)

Kanglaite injection (KLT) is an anticancer injection made
from coix seed of traditional Chinese medicine by modern
scientific methods, and its main component is coix seed oil. It
has the effect of invigorating gi and nourishing Yin,

eliminating disease and dispersing. Pharmacodynamics and
clinical application study results show that it has inhibitory
effect on a variety of tumors. It is suitable for NSCLC with
both qi and Yin deficiency and spleen deficiency and
dampness. Coix seed is beneficial to water detumescence,
tonifying spleen and wetting. However, KLT can strengthen
spleen gi and remove dampness and turidity, which is
consistent with the conclusion that it can inhibit the
proliferation, invasion and metastasis of lung adenocarcinoma
A549 cells by regulating cholesterol metabolism and related
protein expression in cell experiments [47]. KLT combined
with platinum-containing chemotherapy or targeted therapy
has high efficacy and safety in NSCLC, which can prevent
postoperative tumor recurrence and metastasis, reduce
adverse reactions of radiotherapy and chemotherapy, improve
patients' quality of life and immunity, and control malignant
pleural effusion [48-49].

5. Summary and Prospects

As a modern Chinese medicine preparation, Chinese medicine
injection has the characteristics of rapid efficacy, convenient
use and rapid effect, and can effectively improve the efficacy
of NSCLC, improve clinical symptoms and improve the
quality of life of patients, showing a good development
prospect of Chinese medicine injection and other Chinese
medicine preparations involved in tumor treatment. With the
in-depth study of modern pharmacology and cellular and
molecular mechanisms, the use of anti-tumor proprietary
Chinese medicines should not only stay in the empirical use,
but should go from macro clinical symptoms to micro cellular
and molecular changes, and scientifically apply traditional
Chinese medicine to anti-tumor treatment to give full play to
its greater advantages.
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