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Abstract

Cancer treatment with traditional Chinese medicine (TCM) has a long history. Heri-
tage provides general conditions for the innovation and development of TCM in
oncology. This article reviews the development of TCM in oncology, interprets the
position and function of TCM for cancer prevention and treatment, summarizes the
innovations of TCM in oncology over nearly fifty years, and suggests the develop-
ment direction.

Introduction

Cancer treatment with traditional Chinese medicine
(TCM) has a long history. Discussions of cancer appeared
in classical works, such as The Yellow Emperor’s Inner
Canon and The Classic of Medical Problems, more than
2000 years ago. Concepts of diagnosis and treatment,
such as strengthening body resistance and eliminating
pathogens, treating both the manifestation and root cause,
treating the same disease with different methods, and treat-
ing different diseases with the same methods, have been
proven by clinical practice. These concepts have become
characteristics and advantages of TCM for cancer preven-
tion and treatment, as demonstrated by modern technology
and methods. Heritage has laid the foundation for the
innovation and development of cancer treatment with
TCM, attracting more and more international attention and
cooperation.

History of cancer treatment with
traditional Chinese medicine (TCM)

Cancer treatment with TCM remains the most ancient living
tradition; the word “tumor” was discovered on 3500-year-old
oracle bone inscriptions. The wholism of interconnection
and mutual restraint inside the human body, and the concept
of treatment according to syndrome differentiation have
been reflected in the cognition of cancer etiology and the
principles of diagnosis and treatment with TCM.

The diagnosis and treatment of tumors was discussed in
the literature of ancient Chinese medicine, where there is a
wealth of content. Apart from descriptions of symptoms,
prognosis, and differential diagnosis, we can also find sum-
maries of cancer pathogenesis and treatment strategy, reveal-
ing that our ancestors recognized that cancer etiology
involved exopathogens, environment, emotional maladjust-
ment, and improper diet: “With discomfort, improper diet,
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cold temperature from time to time, pathogens prevail and
accumulation has left” (The Yellow Emperor’s Inner Canon,
English translation).1 Chinese ancestors emphasized that
cancer stemmed from an endogenous cause: “The form of
ulcer is sore, swollen, all because of the cumulative toxicity of
five viscera and six bowels, not exclusively for RongWei con-
gestion” (The Central Treasury Canon, English translation),
and that the tumor is a partial consequence of systemic
disease.2 These theories represent the formulation of TCM
treatment strategies for cancer: the combination of partial
and systemic therapy, strengthening body resistance and
eliminating pathogens, treatment of the body, and the regula-
tion of emotion. Treatment methods, such as strengthening
body resistance, heat-clearing and detoxifying, activating
blood and removing stasis, and softening and resolving hard
masses, were also developed from these theories. Indispens-
able Medical Reading first proposed cancer treatment by dif-
ferent stages: “In the early stage of the disease, the vital qi is
strong, the evil qi is light and easily attacked; in the middle
stage, the evil qi is deeper, the vital qi becomes weak and
should be attacked or benefit; in the end, the evil qi is strong,
the vital qi is weaker and should be well benefit.” 3

Some ancient classical prescriptions and medicine are still
in use today, such as Xiaojin dan, the Xihuang pill, the
Dahuangzhechong pill, the Liushen pill, and Pianzaihuang.

Roles of TCM treatment for cancer

After the founding of People’s Republic of China, domestic
scholars have carried out scientific research on the use of

TCM for the prevention and treatment of cancer, clarifying
the different effects of TCM on cancer in different stages.
TCM combined with modern medicinal means could
improve symptoms, enhance quality of life, prevent
recurrence and metastasis, and prolong patients’ survival
(Fig 1).

Supporting role of TCM during
radiochemotherapy

Radiotherapy and chemotherapy can damage the qi and
blood, essence and fluid, and the function of the five viscera
and six bowels. Common symptoms include fatigue,
apocleisis, nausea, vomiting, and leucocyte decline. Local side
effects include stigmata, loss of hair, mucosal erosion, ulcer,
edema and hemorrhage. During radiotherapy and chemo-
therapy, TCM treatment can reduce toxic side effects, such as:
myelosuppression, gastrointestinal reactions, hepatic or renal
impairment, and skin and mucosa radiation injuries. TCM
can improve the clinical efficacy of radiotherapy and chemo-
therapy, guided by therapeutic principles of tonifying qi and
producing blood, strengthening the spleen and stomach,
nourishing the liver and kidney, and removing heat from
blood and toxic material from the body. TCM combined with
chemotherapy has shown a favorable effect in improving effi-
cacy with less adverse reactions. This has been substantiated
by the inclusion of TCM into the 6th–11th Five-Year Plans, as
well as in meta-analyses by scholars in China and abroad. For
instance, McCulloch et al. analyzed 34 randomized studies
representing 2815 patients.4 Twelve studies (n = 940 patients)

Figure 1 The efficacy of traditional Chinese medicine (TCM) in cancer treatment.
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reported a reduced risk of death at 12 months (risk ratio [RR]
= 0.67; 95% confidence interval [CI], 0.52 to 0.87); 30 studies
(n = 2472) reported improved tumor response data (RR =
1.34; 95% CI, 1.24 to 1.46). McCulloch et al.’s study
concluded that Astragalus-based TCM may increase the
effectiveness of platinum-based chemotherapy for advanced
non-small-cell lung cancer (NSCLC). Gan et al. conducted a
meta-analysis involving four randomized controlled trials
(RCT), and the results showed that Chinese medicine can
decrease white blood cell reduction during chemotherapy in
gastric cancer patients of advanced stage.5 Li et al. conducted
a meta-analysis summarizing 24 trials, with a total of 2103
advanced NSCLC patients, and showed that TCM as an adju-
vant therapy combined with conventional chemotherapy
increased the one-year survival rate (RR 1.36, 95% CI 1.15–
1.60, P = 0.0003) and immediate tumor response (RR 1.36,
95% CI 1.19–1.56, P < 1.0E-5), reduced chemotherapy toxic-
ity, including nausea, vomiting, and the decline of hemoglo-
bins and platelets, and improved Karnofsky performance
status (KPS).6 Another meta-analysis of 20 RCTs, using TCM
to treat colorectal cancer versus chemotherapy alone,
reported that TCM with chemotherapy significantly
increased the one and three-year survival rates (odds ratio
[OR] 2.41, 95% CI 1.32–4.41; OR 2.40, 95% CI 1.49–3.87],
slowed colorectal cancer progression (OR 0.50, 95% CI 0.32–
0.77) and improved quality of life (OR 3.43, 95% CI 2.35–
5.02).7 These results were supported by a meta-analysis by
Mao et al. aimed at assessing the efficacy of TCM with
radiotherapy and/or chemotherapy for patients with naso-
pharyngeal carcinoma, which included 13 RCTs and sug-
gested that TCM as an adjuvant therapy could improve
quality of life, alleviate acute adverse effects, and enhance
immunoregulation.88 Zhang et al. conducted a RCT to study
the use of the Fuzheng Zeng Xiao Formula for reducing the
adverse reactions in 60 lung cancer patients to radiotherapy.9

In the TCM treatment group, incidence rates of fatigue,
anorexia, thirst and white blood reduction were reduced by
36.4%, 30.7%, 32.3%, and 32.5%, respectively. Using pro-
spective, multi-centre, randomized and controlled clinical
research methods, Zhou et al. enrolled 294 patients with
inoperable advanced stage III (A + B) and IV NSCLC who
were randomly assigned to receive TCM (99 cases), TCM
combined with chemotherapy (103 cases), or chemotherapy
(92 cases).10 The overall response rates (ORRs) of TCM, TCM
combined with chemotherapy, and chemotherapy were 4%,
26.2%, and 14.1%, respectively. Symptoms including cough,
shortness of breath, anorexia, and fatigue were improved in
the TCM combined with chemotherapy group compared
with the chemotherapy only group. The most common grade
3–4 adverse events in every group were decreased leukocyte
count (1% vs. 17.5% vs. 32.6%), anemia (5.1% vs. 8.7% vs.
18.5%) and decreased platelet count (3.9% vs. 1% vs. 8.7%).
Quality of life was enhanced both physically and emotionally.

Xu et al. also conducted a prospective, randomized, con-
trolled, multi-centered trial, in which 121 patients were ran-
domized to receive chemotherapy alone (n = 56) or
chemotherapy and TCM combined (n = 65).11 The ORRs
were 7.55% versus 15.87% (P = 0.170), and the disease
control rates (DCRs) were 85.71% versus 71.70% in the treat-
ment and control groups (P = 0.063), respectively. The
median survival time was 16.17 versus 12.00 months in the
treatment and control groups (P = 0.165), respectively. In
addition, the treatment group experienced fewer adverse
reactions, such as leucopenia, compared with the control
group (P = 0.039).

The therapeutic function of TCM in advanced
cancer patients

For advanced cancer patients, elderly patients, or in those for
whom radiotherapy and chemotherapy are unsuitable, TCM
has its advantages. For example, with slight adverse reactions,
TCM can stabilize tumor lesions, improve symptoms,
enhance the quality of life, and prolong survival time. Liu
et al. enrolled 304 patients with stage III-IV adenocarcinoma
lung cancer in their study and compared chemotherapy and
TCM groups.12 The DCR of the TCM group was 67.83%
versus 48.12% in the chemotherapy group (P < 0.01). Symp-
toms such as coughing, hemoptysis, chest pain, pyrexia, and
anorexia were improved in the patients treated with TCM.
Piao et al. carried out a multi-centre RCT to study 339
advanced NSCLC patients treated with TCM (Feiliuping
paste).13,14 The DCR of patients treated with TCM was 86.2%
versus 55.6% with chemotherapy. The median survival time
(MST) was 9.5 versus 6.0 months in the treatment and
control groups (P < 0.05), respectively. Coughing, expectora-
tion, chest pain, shortness of breath, fatigue, and KPS were all
improved. In a multi-centre RCT, Sun et al. observed 115
stage III-IV NSCLC patients in order to evaluate the efficacy
of navelbine plus cisplatin chemotherapy combined with
Gensing Rg3.15 The ORR was 14.5% (8/55) in the placebo
group and 33. 3% (17/ 51) in the Rg3 group (P = 0. 011); the
MST was 8.0 (placebo group) versus 10.0 months (Rg3
group) (P = 0. 0088). Lin et al. also conducted a multi-centre,
randomized placebo controlled study, in which 414 stage
III-IV NSCLC patients were assigned to receive the Shen Yi
Capsule combined with chemotherapy or a placebo com-
bined with chemotherapy.16 The MST was 12.03 months in
the Shen Yi Capsule group versus 8.46 months in the placebo
group with a statistically significant difference (P < 0.05). Xu
et al. reported on nine small sample and randomized con-
trolled studies in which TCM as maintenance therapy was
used as the treatment for advanced NSCLC.17 Their results
indicated that TCM as maintenance therapy could prolong
progression-free survival and improve patients’ quality of
life.
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The therapeutic function of TCM in
postoperative cancer patients

Traditional Chinese medicine plays a role in the treatment
and prevention of cancer recurrence and metastasis and
prolongs the survival time of postoperative cancer patients.
Liu et al. studied the effect of Yifei Kangliu decoction in
201 patients with stage III-IV NSCLC.18 The metastasis
rate in the TCM combined with chemotherapy group
was 13.4% versus 35% in the chemotherapy only group
(P < 0.05). Lin and Zhang observed 537 patients with
postoperative NSCLC.16 The recurrence and metastasis
rates were 45.1%, 50.3%, and 55.8% in the Shen Yi Capsule,
Yifei Qinghua mastic, and control groups, respectively.
Results showed a trend of reduced recurrence and metasta-
sis when treated with TCM. Sun et al.’s research showed
that use of the Jianpiyishen granule obviously prolonged
the one, three, and five-year survival rates in gastric
postoperative cancer patients.19 A recent meta-analysis of 29
RCTs, including a total of 3142 breast cancer patients
treated after mastectomy, showed that TCM could improve
the short-term clinical outcome (Z = 7.67, RR = 1.59, 95 %
cl [1.41–1.80], P < 0.00001), prolong three (Z = 5.47, RR =
1.26, 95 % cl [1.16–1.37], P < 0.00001) and five-year sur-
vival (Z = 5.53, RR = 1.17, 95 % cl [1.11–1.24], P < 0.00001),
and decrease the incidence of adverse reactions after
mastectomy.20

Prevention and treatment with TCM in
precancerous lesions

In view of preventive treatment before disease onset, TCM
applied at an early stage can treat precancerous lesions and
reduce the incidence of cancer. In a meta-analysis on esopha-
geal cancer, Chen et al. reported that the incidence rate of the
precancerous lesions in the TCM treatment group was lower
than that of the control group (d = 0.0613, 95% CI 0.0456–
0.0769).21 Miu et al. evaluated the clinical effect of TCM in
precancerous lesions of esophageal cancer.22 They concluded
that TCM could improve atrophy of gastric mucosa and
intestinal metaplasia, dysplasia, infection of helicobacter
pylori, and the clinical symptoms of patients (RR 1.90, 95%
CI 1.60, 2.27).

Furthermore, TCM also plays roles in the perioperative
period and rehabilitative stage. In the perioperative period
and after surgery, TCM can strengthen a patient’s physique,
helping to prevent and treat postoperative complications,
facilitate postoperative rehabilitation, and regulate immune
functions, such as sputum retention after lung cancer surgery,
limb swelling in postoperative breast cancer patients, intesti-
nal adhesion related to abdominal surgery, and bile reflux
gastritis after gastric cancer surgery.23–28 Under the guidance
of TCM theory, integral regulation aimed at mentality, nutri-

tion, and physical fitness could relieve adverse reactions, alle-
viate dysfunction, and promote physical and psychological
recovery.

Foreign scientists have carried out a series of clinical trials
that met international quality standards (double-blinded and
placebo-controlled).29,30 These studies have also shown that
TCM could reduce the adverse reactions of chemotherapy
and prolong overall survival.

Achievements of TCM in oncology in
the last fifty years

In the last 50 years, clinical research summarizing clinical
experience has proven that the use of TCM in cancer therapy
has decreased toxicity and enhanced the efficacy of
radiochemotherapy, prolonged survival in advanced cancer
patients, and assisted in the prevention and treatment of
recurrence and metastasis. Today, studies focus upon design-
ing a comprehensive regimen and diagnostic and treatment
practices guidelines. In the field of laboratory research,
studies of TCM have moved focus from screening antineo-
plastic Chinese medicine, anti-tumor metastasis, and
immune regulation, to the biological and behavioral
research of tumor stem cells, intervention in the body’s
internal environment, and the tumor microenvironment.
The achievements of the last 50 years in developing the
theory and scientific connotation of TCM in cancer preven-
tion and treatment have served to clarify the position and
function of TCM, and promote international exchange and
cooperation.

The formulation and development of
guidelines of diagnosis and therapy in
oncology with TCM

With the development and use of Chinese medicine in clini-
cal practice, standardization of diagnosis and treatment has
become necessary to improve the level of medical care. In
2006, clinical practice guidelines for lung cancer treated
with Chinese medicine received World Health Organization
Western Pacific region expert consensus.31 On this basis,
we established the Cooperative Organization of Practice
Guidelines on TCM and Cancer (a collaboration launched
by academic experts), which summarizes and evaluates
evidence-based research results. It is the first national
recognition of the TCM syndrome differentiation standard,
treatment principles, and drug recommendations. Finally,
the Guidelines of Diagnosis and Therapy in Oncology with
Traditional Chinese Medicine was published in 2014, pro-
moting TCM and highlighting the characteristics and
advantages of TCM, using international standards as the
yardstick.32
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Developments in administration approaches
and new drugs

The research and development of new drugs incorporates the
disease and syndrome-guided differentiation of cancer treat-
ment with TCM.33 The development of new drugs involves a
number of diseases, including lung, gastric, intestinal, and
liver cancers. The invention of TCM cancer injections has
become a major revolution in TCM development. More than
10 types of TCM cancer injections are now applied to clinical
cancer patients, including Shen Qi Fu Zheng (mainly com-
posed of lanceolata and astragalus), compound matrine
(mainly composed of matrine and rhizome), and Kang’ai
(mainly composed of astragalus, ginseng, and oxymatrine),
which provide a stable, efficient, relatively safe, and easy
application in cancer patients.34–37

Basic research developments of
TCM mechanism

Since 2000, more and more research on the use of TCM in
cancer treatment has been published in internationally influ-
ential medical journals, including Blood, Cancer Letters, Life
Science, the Journal of Ethnopharmacology, Oncology Reports,
Anticancer Research, the International Journal of Oncology,
and Planta Medica.38 A large number of studies show that the
multicomponent nature of TCM decides its mechanism char-
acteristic with multiple target points and links, such as inhibi-
tion of tumor angiogenesis, induction of cell differentiation
and apoptosis, cell mediated cytotoxicity, and immune regu-
lation (Fig 2).39–55 As altering a key molecule could have unex-
pected and amplified effects on the entire network, there have
been a number of studies identifying the particular effects of
various Chinese medicine extracts or derived chemicals.56–59

In recent years, research of TCM on tumors has focused on
two aspects: “seed” (tumor) and “soil” (body). Studies upon
seed showed that TCM could regulate the biological behavior
of the tumor stem cell, consequently controlling tumor
growth from “the source.”60,61 Studies upon soil investigated
the regulating effect of TCM on the tumor-burdened internal
environment. For example, a drug strengthening body resis-
tance may upregulate the expression of molecules on the
cytomembrane of dendritic cells (DC), promote DC matu-
rity, induce the secretion of interleukin-12, and adjust the
combination of DC and T cells.62 It may also reduce CD4+ and
CD25+ regulatory T cells of tumor-burdened organisms by
inhibiting the secretion of transforming growth factor–β.63 A
heat-clearing and detoxicating drug could inhibit transient
receptor potential cation channel subfamily V member
1 mediated capsaicin-induced extracellular signal-regulated
kinase phosphorylation and reduce tumor-induced
proinflammatory cytokine production.64

Establishment of international cooperation
and an exchange platform

With the support of the government policy promoting the
combination of Eastern and Western medicine and the over-
seas development of TCM, international academic exchange
and cooperation in scientific research has led to new achieve-
ments using TCM. From 2011 to 2013, guided by the State
Administration of TCM, the United States (US) Department
of Health and Human Services (HHS), the Office of Cancer
Complementary and Alternative Medicine (OCCAM) of the
National Institutes of Health (NIH) and the Cancer Institute
of the Chinese Academy of Medical Sciences (CAMS) have
co-chaired three sessions of the Sino-US Summit Forum on
TCM and Cancer. The sessions attracted positive responses

Figure 2 The mechanism of traditional Chinese medicine (TCM) in cancer treatment.
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from experts from Australia, South Korea, Singapore,
Canada, Japan, and other countries. In order to integrate the
international cancer research resources, the headquarters of
the Global Consortium of Oncology and Chinese Medicine
was held on 2–3 November 2014 at NIH, and involved
in-depth discussions of duties and tasks for the future. Mean-
while, the International Exchange Center of the Cancer Insti-
tute of CAMS was formally established, which aims to build a
new platform for the cultural communication of TCM, high-
level talent cultivation, research cooperation, and transfor-
mative achievement.

Future direction of TCM in oncology

Basic research

Through the interaction of seed and soil, we explore the
mechanisms of TCM therapeutic methods, such as strength-
ening body resistance, heat clearing and detoxifying, activat-
ing blood, and removing stasis, which serve to expand the
basis of scientific connotation and materials. Research on the
mechanisms of TCM in fields of immune regulation, inflam-
matory microenvironment, and the biological behavior of
cancer stem cells is predicted.60,61 The rapid development of
genome sequencing technology, nanoscience, and informa-
tion science will help us further explore the mechanism of
TCM on multiple targets, balance adjustment, and palliative
effects. For example, we apply high content analysis technol-
ogy to screen anti-cancer TCM and find the basis of materials
in more effective ways.65,66 The Cancer Genome Atlas will be
used in research for the detection of a connection between
TCM symptom patterns and genomes.67,68 It can also help
identify multiple target effects caused by TCM intervention,
in order to predict effects and guide a timely adjustment of
treatment.

Efficacy evaluation and drug development
of TCM

According to the advantages and characteristics of TCM, new
drug development will focus on improving quality of life and
cancer-related symptoms. Based on general evaluation crite-
ria and methods, patient outcomes will be incorporated into
efficacy assessment, which is currently confined to a doctor’s
evaluation.69 It is necessary to develop new drugs for the pre-
vention of tumor recurrence and metastasis after surgery, to
relieve the adverse reactions caused by targeted therapy, and
improve progression-free survival of advanced cancer
patients during maintenance treatment.

The reevaluation of drugs once they have been released
into the marketplace is very necessary in order to locate the
population who can benefit from the treatment, improve
combination regimens, and monitor short and long-term

efficacy and adverse reactions. According to new discoveries
in clinical practice and basic research, we can continue
research by expanding the indications of the marketed drug,
as the same disease might be treated in different ways and dif-
ferent diseases might be treated in the same way.70–72

In future, a new generation of medicine will be developed.
Leung et al. proposed an integrated network-based medicine
(INBM), which considers the interactive nature of the human
body and its environment.73 TCM offers us a blueprint for
building a personalized approach to cancer.

Evidence-based medical research of TCM
in oncology

Clinical research methods, interventions, outcome measures,
quality control, and other aspects in clinical study need to be
improved in order to achieve high-level evidence. We also
need to pay more attention to translational research, includ-
ing the effect on the metabolism of active pharmaceutical
ingredients and efficacy predictors. For example, a clinical
trial designed with Bayesian or factorial analysis will include
fewer patients, a reduced study period, reduced cost, will
quickly filter the best treatment options, and detect the effi-
cacy of individualized therapy in comprehensive treatment.

We look forward to further results of clinical studies of
TCM in cancer prevention and rehabilitation. TCM has been
proven to prevent tumor recurrence and metastasis in post-
operative cancer patients, prolong disease-free progression
for advanced cancer patients, delay resistance to targeted
therapy, and promote physical and psychological rehabilita-
tion of cancer patients.14,74–80

As evidence is continually updated, experts will continue to
discuss syndrome differentiation, differentiation methods,
treatment principles, treatment options, recommended
drugs, and recommended levels in order to reach consensus.
TCM oncology guidelines corresponding to the National
Comprehensive Cancer Network, the European Society for
Medical Onocology or other internationally recognized
oncology clinical practice guidelines can be developed and
published.69

As modern medical concepts adjust from curing to pre-
venting disease and improving the physique, the advantages of
TCM become more obvious than they have been in the past.
Focusing on the characteristics and advantages of TCM in
cancer treatment, we can make use of advanced methods and
technologies in various disciplines with international coop-
eration and communication in order to improve the develop-
ment of clinical and basic research of TCM in oncology.
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