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Abstract: Purpose: Chemotherapy represents one of the major treatments for non-small-cell lung cancer (NSCLC), 
while its drug resistance and high toxicity raise big concerns. Astragalus-based Chinese traditional patent medicine 
combined with chemotherapy was frequently used for treatment of NSCLC in China. However, its effectiveness 
hasn’t been systematically analyzed. The present study aimed to evaluate the benefits of Astragalus-based Chinese 
traditional patent medicine combined with chemotherapy for NSCLC. Methods: The randomized controlled trials in-
volving NSCLC treatment with Astragalus-based Chinese traditional patent medicine combined with chemotherapy 
were screened. The Review Manager 5.3 software was employed for data analysis. Funnel plot were applied to eval-
uate publication bias. Results: 15 eligible studies met our criteria. 15 studies indicated increase tumor response. 8, 
6, and 4 studies revealed reduced toxicity including leucopenia, thrombopenia, nausea and vomiting, respectively. 
Conclusion: Astragalus-based Chinese traditional patent medicine may benefit the treatment of NSCLC through 
increasing effectiveness and reducing the toxicity of chemotherapy. More full-scale randomized clinical trials and 
long-term effectiveness are recommended to further evaluate for treatment of NSCLC.
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Introduction

Cancer has emerged as a major global public 
health problem with the incidence and mortali-
ty rates continue to rise. Moreover, non-small-
cell lung cancer (NSCLC) is the lead cause of 
cancer mortality. Its treatment constitutes a 
constant challenge to surgeons [1]. Like many 
other cancers, chemotherapy represents one 
of the major treatments for NSCLC, which aims 
to kill cancer cells or to inhibit their prolifera-
tion. However, the same effect also acts on nor-
mal cells which would results in unpredicted 
toxicity. What’s more, long-term use of chemo-
therapy drugs could induce drug resistance. 
Therefore, the major challenges for treatment 
of NSCLC chemotherapy are drug resistance 
and dose-depended toxicity [2]. 

In recent years, the use of complementary and 
alternative medicine (CAM) gradually becomes 

an effective means to attenuate drug resis-
tance and toxicity of chemotherapy. Traditional 
Chinese medicine (TCM) has been used to treat 
cancer for thousands of years in China, Japan, 
and other Asian countries [3]. Numerous pre-
clinical and clinical studies have demonstrated 
that TCM combined with chemotherapy could 
provide an effective treatment for NSCLC [4]. 
Astragalus is one of these TCM and Astragalus-
based Chinese traditional patent medicine has 
been accepted as current form of CAM in 
NSCLC. Astragalus (Radix Astragali in Latin), a 
perennial herbaceous plant of the Leguminosae, 
is widely distributed in the temperate region. It 
has been used in China for more than 2000 
years and documented in an ancient book 
called Shennong Bencao Jing in AD 200 [5]. The 
dried root of Astragalus possesses extensive 
pharmacological activities against cardiovascu-
lar disease, hepatitis, kidney disease [6]. More 
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than 100 bioactive compounds in Astragalus 
have been reported including polysaccharides, 
flavonoids, astragalosides and aminoacids [7], 
which may lead to increased sensitivity of che-
motherapy and reduced side effects of chemo-
therapy when Astragalus-based Chinese tradi-
tional patent medicine combined with chemo- 
therapy.

To date, studies on the effects of Astragalus-
based Chinese traditional patent medicine 
combined with chemotherapy on NSCLC have 
been extensively explored. However, the result 
remains inconclusive and conflicting. To the 
best of our knowledge, the evidence for the 
effect of Astragalus-based Chinese traditional 
patent medicine combined with chemotherapy 
on NSCLC has not been systematically ass- 
essed. In the present study, a meta-analysis 
was performed to get a more concise estima-
tion on effect of Astragalus-based Chinese tra-

Inclusion criteria 

Studies included in the meta-analysis had to 
meet all of the following criteria. (1) Participants: 
NSCLC patients had to be diagnosed by patho-
logical sections and were treated by chemo-
therapy. (2) Type of studies: only clinical ran-
domized controlled trials (RCTs) were eligible.
(3) Type of intervention: studies provided the 
treatment group with Astragalus-containing 
Chinese traditional patent medicine in combi-
nation with chemotherapy and the control 
group with chemotherapy alone were included 
for analysis. (4) Type of outcome measure-
ments: tumor response was the main outcome 
measurements, other outcome measurements 
included remission in the toxicity of chemother-
apy, such as the inhibition of nausea and vomit-
ing, leucopenia and thrombopenia, were also 
investigated.

Figure 1. Flow diagram showing the trial selection process for the systematic 
review.

ditional patent medicine com-
bined with chemotherapy on 
NSCLC.

Methods

Data sources and search 
strategies 

Asystematic search was co- 
nducted in six databases: 
PubMed (1966 to December 
2015), EMbase (1974 to De- 
cember 2015), Cochrane Li- 
brary (1988 to December 
2015), Chinese National Kn- 
owledge Infrastructure (CNKI, 
1994 to December 2015), 
Wan fang (1989 to December 
2015), and VIP (1989 to De- 
cember 2015). The following 
terms were retrieved in data-
bases as keywords: “Chinese 
herbal medicine”, “Astraga- 
lus”, “non-small-cell lung can-
cer”, “chemotherapy”. The stu- 
dies from bibliographies were 
also searched for additional 
references. No restrictions 
were placed on the publica-
tion language. Two reviewers 
(Ai Yue and Yong-Li Guo) inde-
pendently identified studies.
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Table 1. Characteristics of the eligible studies

Study No. of 
patients Stage Protocol Herbel ingredients Duration 

(weeks)
Zhang et al., 2009 [11] 64 III-IV AP+GP Astragalus, Radix codonopsis, Atractylodes macrocephala koidz, Poria cocos, Citrus, Magnolia obavata, Fritillaria cirrhosa, Se-

men Lepidii, Cortex mori radices, Aster.
9

Peng et al., 2010 [12] 100 III-IV AP+NP Astragalus, radix curcuma, Rithoma Curcuma, Prunella vulgaris, Raw oyster shell, Hedyotis diffusa, Nidus vespae, Heterophylly 
falsestarwort root.

8-9

Qiao, 2012 [13] 60 II-IV AP+TP Astragalus, Radix codonopsis. 6

Wang et al., 2004 [14] 60 III-IV AP+VP Astragalus injection 8-9

Zhang et al., 1999 [15] 135 III-IV AP+MVP Astragalus injection 3

Zhong, 2011 [16] 80 NR AP+NP Astragalus injection 6-8

Liu et al., 2001 [17] 190 II-IV AP+CAP/MVP Astragalus, Radix glehniae, Asparagus fern, Ligustrum lucidum ait, Selaginella doederleinii Hieron, Paris polyphylla. 8-9

Zheng et al., 2012 [18] 95 IV AP+NP Astragalus polysaccharide injection 12

Zhao et al., 2011 [19] 60 IIIb-IV AP+TP Astragalus, Fructus lycii, Heterophylly falsestarwort root, Arisacma consanguineum, Alum processed pinellia, almond, Hedyotis 
diffusa.

6

Xu et al., 2006 [24] 63 II-IV AP+NP Astragalus, Adenophora stricta, Radix ophiopogonis, Polygonatum odoratum, Heterophylly falsestarwort root, Cordyceps sinen-
sis, Hedyotis diffusa, Radix Stephaniae Tetrandrae, Mulberry leaf, Panax notoginseng, Radix fici hirtae.

8

Liu and Zhao et al., 2001 [20] 144 II-IV AP+MAP Astragalus, Radix glehniae, Asparagus fern, Ligustrum lucidum ait, Selaginella doederleinii, Rhizoma paridis. 8-9

Shao et al., 2011 [21] 60 IIIb-IV AP+NP Astragalus, Atractylodes macrocephala koidz, Poria cocos, Scrophulariae, Radix ophiopogonis, Bile arisaema, Selaginella 
doederleinii, Salvia chinensis, Hedyotis diffusa, Raw oyster shell, Trichosanthes ovigera, Gecko.

6

Qin et al., 2009 [18] 64 IIIb-IV AP+GP Astragalus polysaccharide injection 6

Zhang et al., 2013 [22] 60 III-IV AP+TP Astragalus polysaccharide injection 6

Li et al., 2008 [23] 98 III-IV AP+NP/TP Astragalus polysaccharide injection 6-8
Abbreviations: AP: Astragalus prescription; GP: gemcitabine, cisplatin; NP, vinorelbine, cisplatin; TP: taxol, cisplatin; VP: vindesine, cisplatin; CAP, cyclophosphamide, doxorubicin, cisplatin; MVP, mitomycin, vindesine, cisplatin; MAP, mitomycin, 
doxorubicin, cisplatin.



Astragalus combined with chemotherapy for NSCLC

20545 Int J Clin Exp Med 2016;9(11):20542-20551

Data extraction and quality assessment

Two reviewers(Ai Yue and Yong-Li Guo) indepen-
dently extracted data on patient characteris-
tics, treatment details, clinical outcomes, and 
study quality [8]. Any disagreements were re- 
solved by consensus or by a third reviewer 
(Guo-Xia Wang). Methodological quality of in- 
cluded studies was assessed independently by 
two review authors (Ai Yue and Yong-Li Guo) 
with the criteria in the Cochrane Handbook for 
Systematic Reviews of Interventions 5.1.0 [9]. 
Sequence generation, allocation concealment, 
blinding method, selective outcome reporting, 
incomplete data assessment, and other sourc-
es of bias were assessed with three potential 
responses: yes, no and unclear. The differenc-
es were resolved by consensus or referral to 
athird reviewer (Tao-Li Sun).

ment group. Nausea and vomiting was ca- 
lculated as the number of patients with symp-
tom of nausea and vomiting divided by the total 
number of patients in each treatment group.

Data analysis 

Data analysis was conducted by Review Ma- 
nager 5.3 software (http://www.cochrane.
org/). The results were reported as relative risk 
(RR) with 95% confidence interval (CI). A ran-
dom model was applied when the heterogene-
ity existed in pooled studies (I2>50%), other-
wise, the fix model was applied. A probability 
value <0.05 (P<0.05) was considered signifi- 
cant. Funnel plot the potential publication bias 
was investigated and expressed as Funnel plot 
if the number of trials available was more than 
ten for a meta-analysis [9].

Figure 2. Tumor response with Astragalus-containing Chinese herbal combined with chemotherapy versus chemo-
therapy alone.

Figure 3. Funnel plot of studies testing for tumor response.

Outcome measures

Tumor response was calculat-
ed as the number of patients 
with complete response (CR) 
plus partial response (PR) 
based on the WHO scale [10] 
divided by the total number  
of patients in each treatment 
group. Chemotherapy toxicity 
was investigated including 
nausea and vomiting, leucop- 
enia and thrombopenia. Le- 
ucopenia and thrombopenia 
was calculated as the number 
of patients with reduction of 
leucocyte and platelet respec-
tively divided by the total num-
ber of patients in each treat-
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Results

Description of studies 

318 articles were screened out as shown in 
Figure 1 after primary search from the 6 data-
bases, of which 194 were identified as requir-
ing relevant abstracts or title retrieval. Close 
screening of the 194 abstracts excluded 144 
due to inappropriate controls (n = 11), none-
clinical studies (n = 23), no clinical curative 
effect evaluation (n = 25), Astragalus was not 
used as principal medicine (n = 28), containing 
Astragalus but not Chinese traditional patent 
medicines (n = 30), duplicate publication (n = 
10), and no chemotherapy (n = 17). 50 full-tex-
tarticles were further screened for eligibility. 35 
articles were excluded because of not for treat-
ing NSCLC (n = 22), and less than 60 patients 
(n = 13). Therefore, the total of 15 articles were 
found to be eligible and accepted for the cur-
rent meta-analysis.

Characteristics of the eligible studies 

The included trials enrolled 1333 patients with 
NSCLC, of which 680 received Chinese tradi-
tional patent medicine treatment. As shown in 
Table 1, all of 15 eligible studies [11-23] were 
conducted in China and were published 
between 1999 and 2013 in Chinese journals. 
The stages of NSCLC patients recruited in 
these studies were as follows: 6 [11, 12, 14, 
15, 22, 23], 4 [13, 17, 24], 3 [18, 19, 21], 1 [25] 
studies were at III to IV, II to IV, III b to IV, IV, 
respectively. 1 [16] study did not mention the 
stage condition. These studies involved 7 kings 
of chemotherapeutic drug combinations as fol-
lows: GP (gemcitabine, cisplatin), NP (vinorel-
bine, cisplatin), TP (taxol, cisplatin), VP (vinde-
sine, cisplatin), CAP (cyclophosphamide, doxo- 

rubicin, cisplatin), MVP (mitomycin, vindesine, 
cisplatin), and MAP (mitomycin, doxorubicin, 
cisplatin). Thedurations of the treatments var-
ied from 3 to 12 weeks in the included studies, 
and most of durations were 6weeks and 8-9 
weeks. 

Outcome measures

Tumor response 

15 Studies [11-23] including 1333 patients 
that reported the tumor response were identi-
fied in Figure 2. The analytical results with fixed 
effects model (homogeneity, chis-quare = 8.28, 
I2 = 0%, P = 0.87) demonstrated that the com- 
bination treatment of Astragalus-containing 
Chinese traditional patent medicine with che-
motherapy was associated with a significant 
increase in the number of patients reported 
complete and partial response when compared 
with the chemotherapy alone group (RR 1.40; 
95% CI, 1.22 to 1.61). The symmetry of the fun-
nel plot indicated no significant publication bias 
(Figure 3). 

Reduction in chemotherapy-induced leucope-
nia

Leucopenia is one of the main side effects that 
chemotherapy resulted in. As can be seen in 
Figure 4, 8 studies [11-13, 17, 18, 20, 24, 25] 
including 848 patients which were detected 
the amount of leucocyte in blood. The 8 trials 
showed homogeneity (chi-square = 11.83, I2 = 
41%, P = 0.11), and fixed-effects model was 
used. The combination treatment with Astr- 
agalus-containing Chinese traditional patent 
medicine plus chemotherapy significantly 
reduced the number of patients with the leuco-
penia when compared with the chemotherapy 

Figure 4. Leucopenia with Astragalus-containing Chinese herbal combined with chemo- therapy versus chemo-
therapy alone.
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alone group (RR 0.53; 95% CI, 0.46 to 0.61). 
The number of studies reporting performance 
status was less than ten, so a funnel plot was 
not applicable.

Reduction in chemotherapy-induced thrombo-
penia

Chemotherapy frequently induces platelet 
descend, also called thrombopenia. We identi-
fied 7 [11-13, 17, 18, 20, 24, 25] studies includ-
ing 753 patients which were detected the 
amount of platelet in blood (Figure 5). The 7 
trials showed homogeneity (chi-square = 6.91, 
I2 = 13%, P = 0.33). The statistical analysis with 
fixed-effects model revealed that Astragalus-
containing Chinese traditional patent medicine 
plus chemotherapy had a significant decrease 
in the number of patients with thrombopenia 
when compared with the chemotherapy alone 
group (RR 0.62; 95% CI, 0.49 to 0.77). The 
number of studies reporting performance sta-
tus was less than ten, so a funnel plot was not 
applicable.

Reduction in chemotherapy-induced nausea 
and vomiting

Chemotherapy also induces nausea and vomit-
ing. As shown in Figure 6, 4 studies including 
414 patients which were observed the symp-

tom of nausea and vomiting. As the 4 [12, 13, 
17, 18] trials showed homogeneity (chi-square 
= 4.17, I2 = 28%, P = 0.24), the fixed-effects 
model was used for statistical analysis. The 
results revealed that the patients with the com-
bination treatment of Astragalus-containing 
Chinese traditional patent medicine plus che-
motherapy showed significantly less patients 
with nausea and vomiting compared with the 
chemotherapy alone group (RR0. 47; 95% CI, 
0.37 to 0.59). The number of studies reporting 
performance status was less than ten, so a fun-
nel plot was not applicable.

Discussion

Although numerous studies have reported the 
anticancer activity of Astragalus, however, the 
exact anticancer active substances in Astrag- 
alus are rarely reported. Astragalus abounds 
with polysaccharides, flavonoids, saponins, 
polysaccharides, amino acids, and other com-
pounds [7]. The polysaccharides, saponins, 
andflavonoids may be the major anti-tumor 
constituents of Astragalus [6]. Astragalus poly-
saccharides exerted a synergistic anti-tumor 
effect with adriamycin on H22 tumor-bearing 
mice. It could alleviate the decrease in the sizes 
of the spleen and thymus induced by Adriamycin 
[26]. Astragaloside IV and II, two kinds of active 
saponins, have been shown the potential anti-

Figure 5. Thrombopenia with Astragalus-containing Chinese herbal combined with chemotherapy.

Figure 6. Nausea and vomiting with Astragalus-containing Chinese herbal combined with chemotherapy versus 
chemotherapy alone.
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tumor activity against liver cancer [27, 28]. 
Total flavonoids of Astragalus and calycosin 
could also inhibit the proliferation of K562 cells 
[29]. As shown in Figure 7, some compounds 
from Astragalus have been demonstrated the 
antioxidant and immunomodulatory activity  
[7], their anticancer activities deserve further 
study. 

The antioxidant activities of Astragalus has 
been widely reported in vitro due to its consid-
erable scavenging activities against hydroxyl-
radical, 1, 1-diphenyl-2 picrylhydrazyl radical, 
super oxideanion, and hydrogenperoxide [30-
32]. What’s more, Astragalus could increase 
the number of lymphocytes to active both cel-

lular and humoral immune response [33]. 
Numerous studies both in vivo and vitro have 
certified the immunomodulatory effects of 
Astragalus [34, 35]. It is well known that the 
immunosuppression and free radicals are two 
main factors to inducing the formation and 
development of cancer [36]. Therefore, antioxi-
dant and immunomodulatory effects of Astr- 
agalus may be the mechanism on synergistic 
effect of Astragalus-based Chinese traditional 
patent medicine combined with chemotherapy 
against cancer.

In the present study, 15 studies with 318 indi-
viduals suffering from NSCLC were screened 
out. The results suggested that Astragalus-

Figure 7. Major active compounds in Astragalus.
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based Chinese traditional patent medicine 
combined with chemotherapy in the treatment 
of NSCLC may increase tumor response and 
reduce the side effect including leucopenia, 
thrombopenia, nausea and vomiting when com-
pared with the chemotherapy alone. Those 
effects of Astragalus-based Chinese traditional 
patent medicine might directly associate with 
the benefits to NSCLC. However, in order to 
clarify the herbal prescriptions function when 
combined with chemotherapy, the specific 
mechanisms and bioactive components of 
herbal prescriptions may be the focus of future 
studies. All of studies were only based on the 
information of short-term effectiveness. There 
was few data on the long-term effectiveness of 
treatment provided for analysis. Meanwhile, in 
view of the generally weak methodological 
quality of the currently included studies, we are 
unable to make solid conclusions, and confir-
mation must await investigation in future 
trials.

It has to be acknowledged that there are sev-
eral limitations in the study. Most of trials didn’t 
report an exact randomization method. It 
wasn’t clear that whether placebo controlled 
and blinded assessors were set, whereas drop-
outs and withdrawals were not mentioned in 
any study. Moreover, of all used anti-cancer 
drugs were chemotherapeutic drugs, but the 
drug combinations and types were different. 
Hence, performance bias would be inevitable. 
Moreover, publication bias indicated by funnel 
plots was another limitation of present study. 
Just because of discussion as above-men-
tioned, it is essential to improve methodologi-
cal quality of randomized controlled trials for 
future study and more methodologically rigor-
ous studies are justified to confirm or refute the 
present study. 

In conclusion, we found evidence that Astr- 
agalus-based Chinese traditional patent medi-
cine combined with chemotherapy in the treat-
ment of NSCLC may increase effectiveness  
(by improving the tumor response) and reduce 
the toxicity of chemotherapy (by attenuating 
leucopenia, thrombopenia, nausea and vomit-
ing). However, more full-scale randomized clini-
cal trials and long-term effectiveness are 
required before more firm conclusions about 
this therapy can be drawn for treatment of 
NSCLC.
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