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Abstract
Background: Lung cancer is the main cause of cancer-related death in the world, and non-small cell lung cancer (NSCLC)
accounts for approximately 85% of all lung cancers. Cisplatin and its derivatives are the first-line chemotherapeutic drugs for patients
with advanced lung cancer, but the chemotherapy-related adverse reactions greatly impact the quality of life (QOL) of patients and
limit their use. Jinfukang is a commonly used traditional Chinese medicine preparation with anti-tumor effect in China, which has been
approved by China Food and Drug Administration against NSCLC. At present, there is a lack of strict randomized controlled trials to
study whether Jinfukang could alleviate the chemotherapy-related adverse effects in the treatment of advanced NSCLC. Therefore,
we intend to perform a double-blind, placebo controlled, randomized trial to evaluate the effect of Jinfukang in alleviating the
chemotherapy-related adverse effects of patients with advanced NSCLC.

Methods: This is a prospective, double-blind, randomized, placebo controlled trial. According to the randomized control principle,
168 patients will be divided into treatment group and control group at 1:1 ratio. The patients in the two groups will be treated
continuously for 3 cycles and followed up for 3years. Outcome indicators include: the incidence of chemotherapy-related adverse
effects, the progression-free survival (PFS), total effective rate, and QOL evaluation. We will use SPSS19.0 to analyze the results.

Conclusions: This study will help to evaluate the effect of Jinfukang alleviating chemotherapy-related adverse effects in the
treatment of advanced NSCLC.

Trial registration: DOI 10.17605/OSF.IO/YWBSC

Abbreviations: CR = Complete response, KPS = Karnofsky Performance Status Scale, NC = Stable disease, NSCLC = non-
small cell lung cancer, PD = Progressive disease, PFS = progression-free survival, PR= Partial response, QOL = quality of life, SCLC
= small cell lung cancer.
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1. Introduction

Lung cancer is the leading cause of cancer-related death
worldwide. Every year, about 1.8 million people are diagnosed
with lung cancer and about 1.6 million die of it.[1] Lung cancer
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includes small cell lung cancer (SCLC) and non-small cell lung
cancer (NSCLC). Among them, about 85% are NSCLC patients,
and 70% of the patients are found to have advanced cancer or
tumor metastasis.[2,3] Despite the continuous development of
targeted anti-cancer drugs in recent years, cisplatin and its
derivatives are still first-line chemotherapeutic drugs for patients
with lung cancer, especially for patients with advanced lung
cancer.[4,5] Although chemotherapy has significantly improved
overall survival, these drugs show chemotherapy-related adverse
reactions such as nephrotoxicity, neurotoxicity and gastrointes-
tinal toxicity.[6] Patients may suffer from positively interrelated
and co-occur fatigue, sleep disruption, pain, and depressedmood,
which could greatly impact the quality of life (QOL) of patients
and limit their use in cancer patients with poor health.
In the treatment of cancer, traditional Chinese medicine plays

an indispensable role in improving the quality of life of patients
after chemotherapy. It has been proved that traditional Chinese
medicine could improve health and enhance immune function in
cancer patients after chemotherapy.[7,8] Jinfukang is a commonly
used traditional Chinese medicine preparation with anti-tumor
effect in China, which has been approved by China Food and
Drug Administration as a drug for the treatment of non-small cell
lung cancer.[9] Jinfukang is composed of extracts of 12 traditional
Chinese medicines, such as Astragalus, Radix Adenophora,
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Asparagus, Ligustrum lucidum, Aesculus vulgaris, etc. It can
inhibit the proliferation of tumor cells and enhance immune
function.[10] In recent years, Jinfukang has been widely used in
combination with chemotherapy for lung cancer, has shown
synergistic anti-tumor effect in these tests, which can improve
immune function and reduce adverse events in the process of
chemotherapy.[11,12]

Although Jinfukang has showed positive effect in the treatment
of lung cancer in clinic, there are still few strict randomized
controlled trials to study whether Jinfukang could alleviate the
chemotherapy-related adverse effects in the treatment of advanced
NSCLC to improve theQOLof patients. Therefore,we intended to
perform a double-blind, placebo controlled, randomized trial to
evaluate the effect of Jinfukang in alleviating the chemotherapy-
related adverse effects of patients with advanced NSCLC.

2. Materials and methods

2.1. Study design

This is a prospective, double-blind, randomized, placebo
controlled trial. This study program is in line with the Helsinki
Declaration and will follow the comprehensive trial reporting
standards.[13] The flow chart is shown in Figure 1.
Figure 1. Flow diag
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2.2. Ethics and registration

This study has been approved by the Clinical Research
Ethics Committee of Third Affiliated Hospital of Guangzhou
Medical University and registered in open Science Framework
(OSF) (Registration number: DOI 10.17605/OSF.IO/YWBSC).
Before randomly grouping, all patients are required to sign a
written informed consent form. Participants can withdraw
from the study at any time for any reason, and whether
or not the patient’s data are used will be approved by the
patient.
2.3. Patients

Patients will be included if they meet the following inclusion
criteria:
1.
ram
diagnosed as stage III b or IV NSCLC by pathological biopsy
or immunohistochemistry, older than 18years old;
2.
 no contraindications to chemotherapy and willing to accept
chemotherapy regimen;
3.
 Karnofsky Performance Status Scale (KPS) > 60 points;

4.
 estimated survival time > 6months;

5.
 signed informed consent.
of the study.
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Patients will be excluded with the exclusion criteria:
1.
 with complications such as severe pulmonary infection and
need to take other treatment regimens;
2.
 with severe diseases of liver, kidney, heart, blood system,
nervous system and immune system;
3.
 patients with poor tolerance and compliance;

4.
 with severe mental illness;

5.
 with a history of other tumors within 5years;

6.
 with allergies or contraindications to medication in this study.

2.4. Randomization and blinding

An independent statistician will perform the randomization.
Random sequences are generated by using SAS V.9.4 software,
and the numbers are stored in opaque envelopes. One hundred
patients will be randomly divided into treatment group
(Jinfukang group) and control group (Jinfukang-simulation
group) according to the rate of 1:1. We will set up special drug
managers to be responsible for drug distribution and manage-
ment, and the allocation of research by attending physicians,
patients, assistant researchers, data statistical analysts and nurses
is unknown throughout the study.
2.5. Intervention

After admission, all patients will be given routine examinations
such as blood routine, liver and kidney function, electrolyte and
electrocardiogram, and routine treatment such as prophylactic
liver protection, gastric mucosal protection and antiemetic, and
the intervention contents will be recorded in detail in the pre-
designed table. Patients in both groups will receive the same
chemotherapy regimen: pemetrexed combined with cisplatin
regimen chemotherapy and intravenous infusion of pemetrexed
500mg/m2 and cisplatin 75mg/m2, once a day, 28days as a cycle.
In the treatment group, at the beginning of the chemotherapy,

patients will take Jinfukang oral liquid orally, 30ml/time, 3 times
a day, 28days as a cycle. While in the control group, patients will
receive Jinfukang oral liquid-simulation (the same taste and
appearance as the Jinfukang oral liquid).
All patients will receive 3 cycles of treatment, blood routine

examination every week, liver and kidney function and ECG
every 2weeks for health assessment. Each treatment cycle is
evaluated according to the efficacy evaluation criteria.
2.6. Outcome measures

The primary outcomes of this trial are the incidence of
chemotherapy-related adverse effects and the progression-free
survival (PFS). The secondary outcomes include total effective
rate[14] and quality of life evaluation by Karnofsky Performance
Status Scale (KPS) and EORTC QLQ-C30 evaluation scale.[15]
2.7. Data collection and management

The data collection for this study will be specially carried out by
two assistant researchers and recorded in a pre-designed form.
Two research assistants are followed up. After the treatment is
completed, the patients will be followed up once a month in the
first year and every 3months in the second to third years.
Progression free survival and overall survival will be recorded.
Personal information about potential participants and registered
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participants will be collected, shared and stored in a separate
storeroom to protect the confidentiality before, during and after.
Access to the database is limited to the researchers of this research
group.
2.8. Sample size

According to our preliminary study, the expected incidence of
chemotherapy-related adverse effects in treatment group and
control group should be 15% and 35, respectively. Assuming a
type I error of 5% at 80% power, and a potential dropout of
20%, a total of 168 patients will be recruited.
2.9. Statistical analysis

The data will be processed by SPSS19.0 statistical software, and
the counting data will be expressed as rate (%). The comparison
between groups will be expressed by the test, and the
measurement data will be expressed by mean± standard
deviation. The t-test will be used for comparison between
groups, and Kaplan–Meier analysis will be used to analyze the
survival curve. And P< .05 is considered statistically significant.
3. Discussion

Lung cancer has now become the first incidence of malignant
tumor in men and the second in women in the world, and the
mortality rate is the first among all malignant tumors, and shows
a rising trend.[16] Due to uncontrollable cell proliferation or
tumor metastasis, it is estimated that only 16.8% of lung cancer
patients survived for 5years after the first diagnosis.[17] Although
the survival time of patients has been prolonged with the progress
of treatment methods such as surgery, chemotherapy and
radiotherapy, drug side effects, pain and drug resistance are still
major problems faced by tumor patients and doctors.[18,19]

Traditional Chinese medicine has been widely used in cancer
treatment in China. It can not only directly target tumor cells, but
also improve the health status of patients to support chemother-
apy or radiotherapy.[20] Jinfukang is a traditional Chinese
medicine formula, which has been used in the treatment of lung
cancer patients for more than ten years, and has achieved good
results.[11,21] Modern studies have found that Jinfukang has the
effects of inhibiting tumor growth, anti-tumor metastasis and
regulating cellular immunity. Although there are obvious side
effects and drug resistance, cisplatin is still an important drug in
first-line chemotherapy for NSCLC. In recent years, combined
with a new drug pemetrexed to improve the efficacy and reduce
side effects. But the results are not satisfactory.[22] In vitro studies
have found that the combination of Jinfukang and cisplatin can
regulate genes related to apoptosis-related signaling pathways
and synergistically induce apoptosis of lung cancer cells.[23] A lot
of evidences have shown the advantages of Jinfukang in the
treatment of lung cancer, but there is a lack of strict clinical
research to study whether it could alleviate the chemotherapy-
related adverse effects. Therefore, this randomized controlled
trial attempts to evaluate the effect of Jinfukang in alleviating the
chemotherapy-related adverse effects of patients with advanced
NSCLC.
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