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Abstract
The combination of Aidi injection (ADI) and epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-TKI) in treating
non-small cell lung cancer (NSCLC) has been reported, but the effects of this therapy have not been systematically assessed.
Randomized controlled trials (RCTs) published before June 2020 were searched from 6 databases. Two reviewers independently
assessed the methodological quality of 8 RCTs involving 667 patients diagnosed with stage III-IV NSCLC. We found that ADI
combined with EGFR-TKI increased the objective response rate (ORR) significantly (relative risk [RR]: 1.60; 95% confidence
interval [CI]: 1.28-1.99, P < 0.0001). There was also improvement in the disease control rate (DCR) (RR: 1.25; 95% CI: 1.11-1.40,
P ¼ 0.0002) as compared with EGFR-TKI alone. This therapy also increased the percentage of CD3þ cells (weighted mean
difference [WMD]: 9.86; 95% CI: 4.62-15.10), CD4þ cells (WMD: 6.10; 95% CI: 1.67-10.53), and the CD4þ/CD8þ (WMD: 0.35;
95% CI: 0.28-0.43). With regard to drug toxicity, the occurrence of rash was significantly reduced by ADI combined with EGFR-
TKI (RR: 0.78, 95% CI: 0.63-0.97, P ¼ 0.03); however, we did not find a significant reduction in the occurrence of dry skin, nausea
and vomiting, as well as diarrhea between the 2 therapies. ADI combined with first-generation EGFR-TKIs may be more effective
in improving tumor response, reducing the occurrence of rash, and enhancing immune function in NSCLC than EGFR-TKI alone.
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Introduction

Lung cancer is the most lethal cancer with approximately

142,670 mortalities in the United States in 2019.1 In China in

2013, it was estimated that there were more than 700,000 new

lung cancer patients.2 The percentage of non-small cell lung

cancer (NSCLC) among all lung cancer cases is 80%,3 and the

current 5-year survival rate is only 4% in distant NSCLC.4

To date, the most common oncogenic driver of NSCLC is

epidermal growth factor receptor (EGFR) mutation.5 Research

has shown that EGFR-mutated lung adenocarcinoma accounts

for about 10%-15% and 50% of cases, respectively, among

Caucasian and Asian patients.6 If advanced NSCLC patients

have EGFR mutation, then there is strong evidence to suggest

the use of EGFR tyrosine kinase inhibitors (TKIs). Chemother-

apy with platinum could be a second choice.7-10 Thus, in

advanced NSCLC patients with EGFR mutations, TKI therapy

has become the standard first-line treatment. In addition,

EGFR-TKIs can significantly benefit unselected Asian patients

with advanced recurrent NSCLC, as adverse reactions are well

tolerated and the overall efficacy is commensurate with the

standard second-line chemotherapy.11-15 Therefore, patients

could use EGFR-TKIs in the second-and third-line.

Despite rapid developments in molecular biology, first-

generation EGFR-TKIs still occupy a dominant position in the

treatment of NSCLC.16 To date, first-generation EGFR-TKIs

developed for NSCLC include erlotinib, gefitinib, and icotinib.

In China, icotinib has proprietary intellectual property rights.17

For NSCLC patients with EGFR mutation, first-generation

EGFR-TKIs would be preferred over chemotherapy.18 How-

ever, more than half of the patients gradually develop resis-

tance after 9-14 months.16 Despite technological advances,

first-generation EGFR-TKIs also result in several side effects,

including intestinal obstruction, hyponatremia, hypokalemia,

and alopecia,19 as well as diarrhea and rash, which are the most

frequent adverse events. These factors may affect a patient’s

survival, quality of life, and treatment outcome. At the same

time, the LUX LUNG-7 study revealed that 3% of patients

could not continue gefitinib therapy due to elevated liver

enzyme levels.20 Some patients were also unable to tolerate

EGFR-TKI therapy owing to severe adverse reactions. There-

fore, additional therapies are needed to reduce the risk of

acquired resistance and alleviate the side effects of EGFR-

TKIs.

Chinese medicine has been widely used in the treatment of

lung cancer in China.21-24 Chinese medicine is associated with

potential benefits, especially with regard to increasing the ther-

apeutic effectiveness and alleviating the side effects of EGFR

TKI.25-28 Aidi injection (ADI), which consists of extracts from

Astragalus (Astragalus membranaceus), Eleutherococcus sen-

ticosus (Acanthopanax senticosus), ginseng (Panax ginseng C.

A. Mey), and cantharidin (Lytta vesicatoria), is 1 such Chinese

herbal preparation intended for intravenous use.29 In the last

several years, increasingly more clinical trials have reported

that ADI adjuvant to chemotherapy could significantly

improve treatment, raise immunity, and reduce the incidence

of adverse drug reactions.30-33 Moreover, the number of

published clinical studies on ADI and EGFR-TKI is increas-

ing.34-41 However, these trials have a limited sample size, and

the therapeutical outcome of ADI has not been assessed sys-

tematically. Therefore, we conducted this meta-analysis to

explore the clinical outcome of ADI and EGFR-TKI therapy

and evaluate its clinical value.

Methods

Data Collection and Strategies of Search

We searched the following databases up to June 2020: PubMed,

Embase, Cochrane Library, Wanfang Database, Chinese Biomedical

Literature Database, and Chinese National Knowledge Infrastructure.

We used several terms as medical subject headings or free words:

“non-small cell lung cancer,” “lung cancer,” “pulmonary cancer,”

“lung carcinoma,” “pulmonary carcinoma,” “gefitinib,” “erlotinib,”

“icotinib,” “EGFR-TKI,” “Aidi injection,” and “randomized con-

trolled trials.” Two reviewers independently identified relevant

clinical studies.

Inclusion Criteria

Clinical studies meeting the following criteria were included: (1)

participants: NSCLC patients diagnosed histopathologically or cyto-

logically and treated with EGFR-TKI; (2) type of study: RCTs with or

without blinding; (3) type of intervention: a treatment group of ADI

combined with EGFR-TKI and a control group of EGFR-TKI; and (4)

type of outcome measurements: objective response rate (ORR), dis-

ease control rate (DCR), and performance status as the main outcome

measures, with immune function and reduction in EGFR-TKI toxicity

as the secondary outcome measures. The risk ratios and 95% confi-

dence intervals (CIs) were also required to be calculated accurately.

Participant Exclusion Criteria

Studies meeting the following criteria were excluded: (1) studies

enrolling patients with other malignancies; (2) studies including

patients with a lung cancer type other than NSCLC; (3) other Chinese

herbs were used; (4) duplicated studies; (5) studies without statistical

data; and (6) studies with incomplete data.

Outcome Measures

Based on the World Health Organization scale,42 ORR was obtained

by adding the proportion of partial response to the proportion of com-

plete response; DCR was defined as the sum of the proportions of

complete response, partial response, and no change. The drug toxicity

rate was the number of patients with any grade toxicity divided by the

total number of patients.

Extraction of Data and Assessment of Quality

After searching the databases, 2 reviewers began to gather data. The

reviewers assessed the methodological quality of 8 trials on the basis

of the criteria of Systematic Reviews of Interventions 5.1.0.43 The

content assessed were (1) blinding of patients, study operators and

outcome; (2) sequence generation; (3) incomplete final data of the

study, such as how many patients drop out of the study; (4) allocation
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concealment. We also evaluated other biases using 3 categories: yes,

no, and unclear. When disagreements occurred, we consulted a third

reviewer.

Analysis of Data From the 8 Studies

We used Review Manager 5.3 software to perform the analysis. We

used relative risk (RR) with a 95% CI to express dichotomous vari-

ables. If the study showed heterogeneity (I2 > 50% and/or P < 0.10),

the random model was appropriate; otherwise, we used the fixed

model and Mantel-Haenszel method. P < 0.05 meant that the outcome

was statistically significant. If more than 10 trials were enrolled,

potential publication bias would be assessed and a funnel plot would

be made.

Results

Description of Studies

A flow diagram describing the screening process is shown in

Figure 1. After searching 6 databases, 174 trials were

identified. After removing duplicates and screening the

records, 13 studies were identified, of which 5 were excluded

due to inappropriate interventions (n ¼ 1), inappropriate tumor

stage (n ¼ 1), retrospective design (n ¼ 1), and low quality

(n ¼ 2). Finally, 8 studies34-41 involving 667 patients were

included in this meta-analysis; 334 patients received ADI com-

bined with EGFR-TKI and 333 received EGFR-TKI alone.

Characteristics of the 8 Studies

We paid attention to the first author, number of participants,

tumor node metastasis (TNM) stage, line of treatment, EGFR

mutation status, and treatment intervention. Eight clinical stud-

ies were found in Chinese journals, which had been performed

in China from 2011 to 2020. The stages of lung cancer among

the cases in the 8 studies were advanced. A single study men-

tioned second line treatment. Three of the 8 studies reported

patients with EGFR mutation. Gefitinib was given 250 mg

daily; icotinib, 375 mg once; and erlotinib, 150 mg daily. The

dose of ADI was 50-100 mL per day. The treatments were

Figure 1. Flow diagram describing the screening process.
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Table 1. Characteristics of the 8 Studies.

Study n* Stage Liney EGFRz Protocol§ Dose of EGFR-TKI (daily)
Duration
(days, d) Dose of ADI (daily)

Fang, 2011 44 III-IV �2 NA Gefitinib þ ADI 250 mg 30 d 50 mL
Jiang et al, 2019 60 IIIB-IV NA Positive Gefitinib þ ADI 250 mg 36 d 60 mL
Liang et al, 2014 80 IIIB-IV NA NA Gefitinib þ ADI 250 mg 90 d 100 mL
Shen and Liu, 2019 84 IIIB-IV NA NA Icotinib þ ADI 375 mg 63 d 50 mL
Wang et al, 2018 103 III-IV NA NA Gefitinib þ ADI 250 mg 90 d 80 mL
Wen et al, 2018 174 IIIA-IV NA NA Erlotinib þ ADI 150 mg 42 d 50 mL
Zhang et al, 2018 62 III-IV NA Positive Gefitinib þ ADI 250 mg 60 d 100 mL
Wang et al, 2020 60 III-IV NA Positive Erlotinib þ ADI 150 mg 63 d 50 mL

Abbreviations: n, number of participants; NA, not available.
*Line of treatment.
yEGFR: EGFR mutation status.
zProtocol: treatment group intervention.

Figure 2. Graph showing risk of bias in the enrolled randomized controlled trials.
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administered for a duration of 1-3 months in the eligible

studies.

Methodological Bias

All studies mentioned randomization; 5 of the 8 trials described

the randomization process. None of the trials discussed the

concealment of treatment allocation or blinding procedures,

which caused selection bias. One trial reported no dropouts.

Generally, all RCTs had an unclear bias risk; at the same time,

insufficient methodological quality existed. The assessment of

the meta-analysis is illustrated in Figure 2.

Outcome Measures

Objective response rate. Seven studies that included a total of 493

patients reported an ORR (Figure 3). A fixed model (homoge-

neity, I2 ¼ 0%; P ¼ 0.65) was chosen. Results showed that the

ORR of ADI plus EGFR-TKI was significantly better than that

of gefitinib (RR: 1.60; 95% CI: 1.28-1.99, P < 0.0001).

Disease control rate. Six studies that included 409 patients eval-

uated DCR (Figure 4). The heterogeneity was not significant

(I2 ¼ 28%, P ¼ 0.23) between them. According to the fixed-

effects model, ADI plus EGFR-TKI treatment could increase

the DCR more than EGFR-TKI (RR: 1.25; 95% CI: 1.11-1.40,

P ¼ 0.0002).

EGFR-TKI toxicity. Rashes were reported in 4 studies that

included 246 patients in total. The analysis showed that ADI

plus EGFR-TKI could significantly decrease the incidence

of rash compared with EGFR-TKI alone (RR: 0.78; 95% CI:

0.63-0.97, P ¼ 0.03) (Figure 5). We used a fixed-effects

model as heterogeneity was not significant among the 4 trials

(I2 ¼ 0%, P ¼ 0.95).

Dry skin was reported in 2 studies with 106 patients

(Figure 5). With I2 ¼ 0% for the heterogeneity test, the fixed

model was used. We found that ADI plus EGFR-TKI was not

significantly different from EGFR-TKI alone (RR: 0.75; 95%
CI: 0.28-2.01, P ¼ 0.57) in causing skin dryness.

Four studies that included 246 patients reported nausea and

vomiting. Because heterogeneity was not significant (I2 ¼ 0%,

P ¼ 0.80), we used the fixed model and found that ADI plus

EGFR-TKI did not significantly reduce the occurrence of nau-

sea and vomiting compared with EGFR-TKI (RR: 0.69; 95%
CI: 0.33-1.42, P ¼ 0.31) (Figure 5).

Two studies that included 184 patients reported diarrhea

(Figure 5). There was no obvious heterogeneity (I2 ¼ 0%);

therefore, we used the fixed model. ADI plus EGFR-TKI did

Figure 3. The effect of ADI plus EGFR-TKI on the ORR in NSCLC patients. CI, confidence interval; ADI, Aidi; M-H, Mantel-Haenszel.

Figure 4. The therapy of ADI plus EGFR-TKI on the DCR in NSCLC patients.
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not significantly reduce diarrhea compared with EGFR-TKI

alone (RR: 0.78; 95% CI: 0.53-1.16, P ¼ 0.22).

Immune function. Three trials calculated the proportion of

CD3þ, CD4þ, and CD4þ/CD8þ cells with 318 patients

(Figure 6). The combined weighted mean difference (WMD)

and 95% CI were calculated by a random model. The 2 groups

showed significantly different results with regard to CD3þ

(WMD: 9.86, 95% CI: 4.62-15.10, P¼ 0.0002), CD4þ (WMD:

6.10, 95% CI: 1.67-10.53, P ¼ 0.007), and CD4þ/CD8þ

(WMD: 0.31, 95% CI: 0.10-0.52, P ¼ 0.005), indicating that

ADI combined with EGFR-TKI can enhance the immune func-

tion of patients with NSCLC.

Discussion

This meta-analysis included 8 studies involving 667 patients.

This is the first study to conduct a systematic review of ADI

and first-generation EGFR-TKI.

Chinese medicine is beginning to play an important role in

the reduction of toxicity and enhancement of efficacy in the

treatment of lung cancer. In this study, ADI combined with

EGFR-TKI prolonged ORR and DCR. Further, side effects

were observed in patients receiving first-generation EGFR-

TKI. In this meta-analysis, ADI combined with EGFR-TKI

showed improved proportions of CD3þ, CD4þ, and CD4þ/

CD8þ cells in patients with NSCLC.

Apoptosis of tumor cells and inhibition of cell proliferation

have been observed after ADI use. The main ingredients of ADI

are Astragalus (Astragalus membranaceus), Eleutherococcus

senticosus (Acanthopanax senticosus), ginseng (Panax ginseng

C. A. Mey), and cantharidin (Lytta vesicatoria). Ginsenoside

Rg3 (Rg3), a product of ginseng and an antiangiogenic agent, is

effective in protecting lung adenocarcinoma cells from DNA

damage while simultaneously inhibiting tumorigenesis,44

thereby showing clinical benefits.45 20(S)-Rg3 can reverse

icotinib resistance through Rg3-induced autophagy inhibi-

tion.46 Thus, ginseng may be useful for treatment where

Figure 5. The adverse reactions of Aidi plus EGFR-TKI in NSCLC patients. ADI, Aidi.
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EGFR-TKI resistance is observed. Moreover, (20 S)-protopa-

naxatriol, an aglycone of ginsenosides, has been used for reduc-

ing the contents of intracellular lipid droplets, ultimately

reversing gefitinib resistance.47

In addition, astragalus polysaccharides, which are compo-

nents of astragalus, may downregulate the PI3K/AKT signaling

pathway of human lung cancer through autophagy.48 Canthar-

idin has been shown to impede NSCLC A549 cell growth and

migration and promote autophagy and apoptosis.49 Acanthopa-

nax senticosus polysaccharide extract from the root of

Eleutherococcus senticosus decreases the proliferation, inva-

sion, and migration of NCI-H520 cells (human tumor cell

line).50 ADI also enhances anti-tumor immunity,51 restoring

cellular immunity damaged by platinum-based chemother-

apy,33 and reduces chemoradiotherapy-related toxicities.30,52

These findings may provide evidence to support the clinical

benefits of ADI for patients with NSCLC from the molecular

point of view, and the effects of ADI and EGFR-TKI therapy

might be directly associated with benefits for these patients.

However, ADI plus first-generation EGFR-TKIs needs to be

further investigated. Moreover, improving the methodological

quality of RCTs is critical and more methodologically rigorous

studies are needed to confirm these findings. The methodolo-

gies of the 8 included studies had some limitations. First, all the

RCTs claimed random assignment of interventions; however,

only 5 described the method of randomization and none men-

tioned the concealment of treatment allocation. Second, none

of the trials mentioned blinding and intention-to-treat analysis.

Only 1 of the trials noted that there were no dropouts. There-

fore, selection bias, performance bias, and detection bias may

exist in the selected studies. Third, only 3 studies provided

information on EGFR mutation status, which may have led to

clinical heterogeneity. Furthermore, the 8 studies included 1

group treated with ADI combined with EGFR-TKI and another

with EGFR-TKI only; thus, the absence of a placebo group may

have led to false-positive results. Funnel plots could not be

produced due to the insufficient number of trials.

Conclusion

Combination therapy of ADI with EGFR-TKI is beneficial in

treating NSCLC and may increase the ORR and DCR, decrease

the risk of developing a rash, and improve immune function. To

confirm these conclusions, RCTs with larger sample sizes and

better study designs are warranted.

Authors’ Note

Na Xiao and Hailang He: Methodology, writing original draft, visua-

lization, and project administration. Jing Wang and Li Zhang: Soft-

ware analysis, formal analysis. Fanchao Feng and Yong Xu: Data

curation and investigation. Brandon Chow: Writing, reviewing, and

editing. Jingyi Huang: Validation of the study. Xianmei Zhou and Rui

Dong: Conceptualization and supervision. Specific study data are

available from the corresponding author upon request. No ethical

approval was required for this manuscript because this study did not

involve human subjects or laboratory animals. Na Xiao and Hailang

He are co-first authors.

Acknowledgments

The authors would like to thank Editage (www.editage.com) for Eng-

lish language editing.

Figure 6. Aidi plus EGFR-TKI on the levels of CD3þ, CD4þ, and CD4þ/CD8þ cells. SD, standard deviation; ADI, Aidi; IV, inverse variance.

Xiao et al 7

http://www.editage.com


Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, authorship,

and/or publication of this article.

ORCID iDs

Na Xiao, MD https://orcid.org/0000-0001-9911-3352

Rui Dong, MD https://orcid.org/0000-0003-3516-4366

References

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Can-

cer J Clin. 2019;69(1):7-34.

2. Chen WQ, Zuo TT, Zheng RS, Zeng HM, Zhang SW, He J. Lung

cancer incidence and mortality in China in 2013. Zhonghua Zhong

Liu Za Zhi. 2017;39(10):795-800.

3. Ke EE, Zhou Q, Wu YL. Emerging paradigms in targeted treat-

ments for Asian patients with NSCLC. Expert Opin Pharmac-

other. 2015;16(8):1167-1176.

4. Alberg AJ, Brock MV, Ford JG, Samet JM, Spivack SD. Epide-

miology of lung cancer: diagnosis and management of lung

cancer, 3rd ed: American College of Chest Physicians evidence-

based clinical practice guidelines. Chest. 2013;143(5 suppl):

e1S-e29S.

5. Shah R, Lester JF. Tyrosine kinase inhibitors for the treatment of

EGFR mutation-positive non-small-cell lung cancer: a clash of

the generations. Clin Lung Cancer. 2020;21(3):e216-e228.

6. Chan BA, Hughes BG. Targeted therapy for non-small cell lung

cancer: current standards and the promise of the future. Transl

Lung Cancer Res. 2015;4(1):36-54.

7. Maemondo M, Inoue A, Kobayashi K, et al. Gefitinib or che-

motherapy for non-small-cell lung cancer with mutated EGFR.

N Engl J Med. 2010;362(25):2380-2388.

8. Mitsudomi T, Morita S, Yatabe Y, et al. Gefitinib versus cisplatin

plus docetaxel in patients with non-small-cell lung cancer har-

bouring mutations of the epidermal growth factor receptor

(WJTOG3405): an open label, randomised phase 3 trial. Lancet

Oncol. 2010;11(12):121-128.

9. Zhou C, Wu YL, Chen G, et al. Erlotinib versus chemotherapy as

first-line treatment for patients with advanced EGFR mutation-

positive non-small-cell lung cancer (OPTIMAL, CTONG-0802):

a multicentre, open-label, randomised phase 3 study. Lancet

Oncol. 2011;12(8):735-742.

10. Rosell R, Carcereny E, Gervais R, et al. Erlotinib versus standard

chemotherapy as first-line treatment for European patients with

advanced EGFR mutation-positive non-small-cell lung cancer

(EURTAC): a multicentre, open-label, randomised phase 3 trial.

Lancet Oncol. 2012;13(3):239-246.

11. Thatcher N, Chang A, Parikh P, et al. Gefitinib plus best suppor-

tive care in previously treated patients with refractory advanced

non-small-cell lung cancer: results from a randomised, placebo-

controlled, multicentre study (Iressa Survival Evaluation in Lung

Cancer). Lancet. 2005;366(9496):1527-1537.

12. Kim ES, Hirsh V, Mok T, et al. Gefitinib versus docetaxel in

previously treated non-small-cell lung cancer (INTEREST): a

randomised phase III trial. Lancet. 2008;372(9652):1809-1818.

13. Ciuleanu T, Stelmakh L, Cicenas S, et al. Efficacy and safety of

erlotinib versus chemotherapy in second-line treatment of patients

with advanced, non-small-cell lung cancer with poor prognosis

(TITAN): a randomised multicentre, open-label, phase 3 study.

Lancet Oncol. 2012;13(3):300-308.

14. Shepherd FA, Rodrigues PJ, Ciuleanu T, et al. Erlotinib in previ-

ously treated non-small-cell lung cancer. N Engl J Med. 2005;

353(2):123-132.

15. Shepherd FA, Douillard J, Fulcuolca M, et al. Comparison of

gefitinib and docetaxel in patients with pretreated advanced

non-small-cell lung cancer (NSCLC): meta-analysis from four

clinical trials. J Clin Oncol. 2009;27(15 suppl):8011.

16. Takeda M, Nakagawa K. First-and second-generation EGFR-

TKIs are all replaced to osimertinib in chemo-naive EGFR

mutation-positive non-small-cell lung cancer. Int J Mol Sci.

2019;20(1):146.

17. Hu S, Xie G, Zhang DX, et al. Synthesis and biological evaluation

of crown ether fused quinazoline analogues as potent EGFR inhi-

bitors. Bioorg Med Chem Lett. 2012;22(19):6301-6305.

18. Fukuoka M, Wu YL, Thongprasert S, et al. Biomarker analyses and

final overall survival results from a phase III, randomized, open-

label, first-line study of gefitinib versus carboplatin/paclitaxel in

clinically selected patients with advanced non-small-cell lung can-

cer in Asia (IPASS). J Clin Oncol. 2011;29(21):2866-2874.

19. Huang J, Meng L, Yang B, Sun S, Luo Z, Chen H. Safety profile

of epidermal growth factor receptor tyrosine kinase inhibitors: a

disproportionality analysis of FDA adverse event reporting sys-

tem. Sci Rep. 2020;10(1):4803.

20. Park K, Tan EH, O’Byrne K, et al. Afatinib versus gefitinib as

first-line treatment of patients with EGFR mutation-positive non-

small-cell lung cancer (LUX-Lung 7): a phase 2B, open-label,

randomised controlled trial. Lancet Oncol. 2016;17(5):577-589.

21. He H, Zhou X, Wang Q, Zhao Y. Does the course of astragalus-

containing Chinese herbal prescriptions and radiotherapy benefit

to non-small-cell lung cancer treatment: a meta-analysis of ran-

domized trials. Evid Based Complement Alternat Med. 2013;

2013:426207.

22. Feng F, Huang J, Wang Z, et al. Xiao-ai-ping injection adjunct

with platinum-based chemotherapy for advanced non-small-cell

lung cancer: a systematic review and meta-analysis. BMC Com-

plement Med Ther. 2020;20(1):3.

23. Cao A, He H, Jing M, Yu B, Zhou X.Shenfu injection adjunct with

platinum-based chemotherapy for the treatment of advanced non-

small-cell lung cancer: a meta-analysis and systematic review. Evid

Based Complement Alternat Med. 2017;2017:1068751.

24. Wang Z, Feng F, Wu Q, et al. Disodium cantharidinate and vita-

min B6 injection adjunct with platinum-based chemotherapy for

the treatment of advanced non-small-cell lung cancer: a meta-

analysis. Evid Based Complement Alternat Med. 2019;2019:

9386273.

25. Xiong SQ, Li YL, Wang SM, et al. Cohort study of EGFR-TKIs

combined with traditional Chinese medicine and single EGFR-TKIs

8 Journal of Evidence-Based Integrative Medicine

https://orcid.org/0000-0001-9911-3352
https://orcid.org/0000-0001-9911-3352
https://orcid.org/0000-0001-9911-3352
https://orcid.org/0000-0003-3516-4366
https://orcid.org/0000-0003-3516-4366
https://orcid.org/0000-0003-3516-4366


for advanced NSCLC (non-small cell lung cancer). Sichuan Da Xue

Xue Bao Yi Xue Ban. 2018;49(4):566-569.

26. Jiao L, Xu J, Sun J, et al. Chinese herbal medicine combined with

EGFR-TKI in EGFR mutation-positive advanced pulmonary ade-

nocarcinoma (CATLA): a multicenter, randomized, double-blind,

placebo-controlled trial. Front Pharmacol. 2019;10:732.

27. He W, Cheng M. Meta-analysis on effectiveness and safety of

traditional Chinese medicine combined with first-generation

EGFR-TKI in treating advanced non-small-cell lung cancer.

Zhongguo Zhong Yao Za Zhi. 2017;42(13):2591-2598.

28. Tang M, Wang S, Zhao B, et al. Traditional Chinese Medicine

Prolongs Progression-Free Survival and Enhances Therapeutic

Effects in Epidermal Growth Factor Receptor Tyrosine Kinase

Inhibitor (EGFR-TKI) treated non-small-cell lung cancer

(NSCLC) patients harboring EGFR mutations. Med Sci Monit.

2019;25:8430-8437.

29. Xie G, Cui Z, Peng K, Zhou X, Xia Q, Xu D. Aidi injection, a

traditional Chinese medicine injection, could be used as an adju-

vant drug to improve quality of life of cancer patients receiving

chemotherapy: a propensity score matching analysis. Integr Can-

cer Ther. 2019;18:1534735418810799.

30. Xiao Z, Jiang Y, Wang CQ, et al. Clinical efficacy and safety of

Aidi injection combination with vinorelbine and cisplatin for

advanced non-small-cell lung carcinoma: a systematic review and

meta-analysis of 54 randomized controlled trials. Pharmacol Res.

2020;153:104637.

31. Xiao Z, Wang C, Chen L, et al. Has Aidi injection the attenuation

and synergistic efficacy to gemcitabine and cisplatin in non-

small-cell lung cancer? A meta-analysis of 36 randomized con-

trolled trials. Oncotarget. 2017;8(1):1329-1342.

32. Wang J, Li G, Yu L, Mo T, Wu Q, Zhou Z. Aidi injection plus

platinum-based chemotherapy for stage IIIB/IV non-small-cell

lung cancer: a meta-analysis of 42 RCTs following the PRISMA

guidelines. J Ethnopharmacol. 2018;221:137-150.

33. Xiao Z, Wang C, Sun Y, et al. Can Aidi injection restore cellular

immunity and improve clinical efficacy in non-small-cell lung

cancer patients treated with platinum-based chemotherapy? A

meta-analysis of 17 randomized controlled trials following the

PRISMA guidelines. Medicine (Baltimore). 2016;95(44):e5210.

34. Fang H. Clinical observation of gefitinib combination with Aidi

injection in treatment of advanced on small-cell lung cancer.

Jiankang Bidu. 2011;8:28-29.

35. Jiang J, Lang X, Yu S, Qian X, Yin W, Li L. Clinical efficacy of

Aidi injection combined with gefitinib in the treatment of patients

with advanced EGFR gene mutation lung cancer. Contemp Med.

2019;25:97-99.

36. Shen Q, Liu W. Clinical study of Ektinib combined with Aidi

injection in treatment of non-small-cell lung cancer. Drug Evaluat

Res. 2019;42:2210-2213.

37. Wang T, Ouyang C, Yang L, Chen Z, Gu H. Effect of Aidi

injection combined with gefitinib on tumor markers in patients

with non-small-cell lung cancer. Chin Pharm. 2018;27:32-35.

38. Wen F, Xiang Y, Wang S. Effect of application of markers and

immune function of patients with tumor of erlotinib combined

with Addie injection in non-small-cell lung cancer. J Hainan Med

Univ. 2018;24(9):949-952.

39. Zhang L, Han N, Ding Y, Zhang J, Feng G. Clinical observation

of gefitinib tablets combined with Aidie injection in the treatment

of advanced non-small-cell lung cancer with EGFR Positive. Prog

Modern Biomed. 2018;18:2696-2700.

40. Liang J, Li B, Li J, Wu L. Clinical observation of gefitnib com-

bination with Aidi injection in the treatment of 80 advanced non-

small-cell lung cancer patients. Chinese Remedies & Clinics.

2014;14:957-959.

41. Fei W, Song LI. Effects of Aidi injection combined with erlotinib

on T lymphocytes, vascular endothelial growth factor and quality

of life in patients with advanced non-small cell-lung cancer.

World Clinic Drugs. 2020;41:301-306.

42. World Health Organization. WHO Handbook for Reporting

Results of Cancer. World Health Organization; 1979.

43. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ.

Cochrane Handbook for Systematic Reviews of Interventions. 2nd

ed. John Wiley & Sons; 2019.

44. Liu T, Zuo L, Guo D, et al. Ginsenoside Rg3 regulates DNA dam-

age in non-small-cell lung cancer cells by activating VRK1/P53BP1

pathway. Biomed Pharmacother. 2019;120:109483.

45. Li Y, Wang Y, Niu K, et al. Clinical benefit from EGFR-TKI plus

ginsenoside Rg3 in patients with advanced non-small-cell lung

cancer harboring EGFR active mutation. Oncotarget. 2016;7(43):

70535-70545.

46. Wang XJ, Zhou RJ, Zhang N, Jing Z. 20(S)-ginsenoside Rg3

sensitizes human non-small-cell lung cancer cells to icotinib

through inhibition of autophagy. Eur J Pharmacol. 2019;850:

141-149.

47. Huang Q, Wang Q, Li D, et al. Co-administration of 20(S)-

protopanaxatriol (g-PPT) and EGFR-TKI overcomes EGFR-TKI

resistance by decreasing SCD1 induced lipid accumulation in

non-small-cell lung cancer. J Exp Clin Cancer Res. 2019;38(1):129.

48. Wang X, Li Y, Liu D, Wang Y, Ming HX. Effect of astragalus

polysaccharide on autophagy and PI3K/AKT signaling pathway

in lung cancer A549 cells induced by xanthine oxidase. Chin

Pharmacol Bull. 2019;35:1676-1680.

49. Liu YP, Li L, Xu L, Dai EN, Chen WD. Cantharidin suppresses

cell growth and migration, and activates autophagy in human non-

small-cell lung cancer cells. Oncol Lett. 2018;15(5):6527-6532.

50. Sun D, Chen J, Hu H, et al. Acanthopanax senticosus polysac-

charide suppressing proliferation and metastasis of the human

non-small-cell lung cancer NCI-H520 cells is associated with

Wnt/b-catenin signaling. Neoplasma. 2019;66(4):555-563.

51. Shao BM, Xu W, Dai H, Tu P, Li Z, Gao XM. A study on the

immune receptors for polysaccharides from the roots of astragalus

membranaceus, a Chinese medicinal herb. Biochem Biophys Res

Commun. 2004;320(4):1103-1111.

52. Xiao Z, Liang R, Wang CQ, et al. Can Aidi injection alleviate the

toxicity and improve the clinical efficacy of radiotherapy in lung

cancer? A meta-analysis of 16 randomized controlled trials fol-

lowing the PRISMA guidelines. Medicine (Baltimore). 2016;

95(35):e4517.

Xiao et al 9



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


