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Background. Non-small cell lung cancer (NSCLC) is still a slightly less orphan disease after immunotherapy, and routine treatment has low
efciency and adverse events. Ginseng is commonly used in the treatment of NSCLC.Te purpose of this study is to assess the efcacy and
hemorheological indexes of ginseng and its active components in patients with non-small cell lung cancer. Methods. A comprehensive
literature searchwas performed in PubMed, the Cochrane Library,Medline (Ovid), theWeb of Science, Embase, CKNI,Wan Fang, VIP, and
SinoMed up to July 2021. Only randomized controlled trials evaluating ginseng in combination with chemotherapy versus chemotherapy
alone in NSCLC patients were included. Primary outcomes included patients’ condition after using ginseng or its active components.
Secondary outcomes included changes in immune cells, cytokines, and secretions in serum. Data were extracted by two independent
individuals, and the Cochrane Risk of Bias tool version 2.0 was applied for the included studies. Systematic review and meta-analysis were
performed by RevMan 5.3 software. Results. Te results included 1480 cases in 17 studies.Te results of the integration of clinical outcomes
showed that the treatment of ginseng (or combination of ginsengwith chemotherapy) can improve the quality of life for patientswithNSCLC.
Analysis of immune cell subtypes revealed that ginseng and its active ingredients can upregulate the percentages of antitumor immunocyte
subtypes and downregulate the accounts of immunosuppressive cells. In addition, a reduction of the infammatory level and an increase of
antitumor indicators in serum were reported. Meta-analysis showed that Karnofsky score: WMD� 16, 95% CI (9.52, 22.47); quality-of-life
score: WMD� 8.55, 95%CI (6.08, 11.03); lesion diameter: WMD� −0.45, 95% CI (−0.75, −0.15); weight: WMD� 4.49, 95% CI (1.18, 7.80);
CD3+:WMD� 8.46, 95%CI (5.71, 11.20); CD4+:WMD� 8.45, 95%CI (6.32, 10.57)+; CD8+:WMD� −3.76, 95%CI (−6.34, −1.18); CD4+/
CD8+: WMD� 0.32, 95% CI (0.10, 0.53); MDSC: WMD� −2.88, 95% CI (−4.59, −1.17); NK: WMD� 3.67, 95% CI (2.63, 4.71); Treg:
WMD� −1.42, 95% CI (−2.33, −0.51); CEA: WMD� −4.01, 95% CI (−4.12, −3.90); NSE: WMD� −4.00, 95% CI (−4.14, −3.86); IL-2:
WMD� 9.45, 95% CI (8.08, 10.82); IL-4: WMD� −9.61, 95% CI (−11.16, −8.06); IL-5: WMD� −11.95, 95% CI (−13.51, −10.39); IL-6:
WMD� −7.65, 95%CI (−8.70, −6.60); IL-2/IL-5:WMD� 0.51, 95%CI (0.47, 0.55); IFN-c:WMD� 15.19, 95%CI (3.16, 27.23); IFN-c/IL-4:
WMD� 0.91, 95%CI (0.85, 0.97); VEGF:WMD� −59.29, 95%CI (−72.99, −45.58); TGF-α:WMD� −10.09, 95%CI (−12.24, −7.94); TGF-
β: WMD� −135.62, 95% CI (−147.00, −124.24); TGF-β1: WMD� −4.22, 95% CI (−5.04, −3.41); arginase: WMD� −1.81, 95% CI (−3.57,
−0.05); IgG:WMD� 1.62, 95%CI (0.18, 3.06); IgM:WMD� −0.45, 95%CI (−0.59, −0.31). All results are statistically signifcant. No adverse
eventswere reported in the included articles.Conclusion. It is a reasonable choice to use ginseng and its active components as adjuvant therapy
for NSCLC. Ginseng is helpful for NSCLC patients’ conditions, immune cells, cytokines, and secretions in the serum.
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1. Introduction

According to the latest data released by the World Health
Organization’s International Agency for Research on
Cancer (IRAC) in 2020, lung cancer is one of the most
common cancers with a high mortality rate. It can be di-
vided into non-small cell lung cancer (NSCLC) and small
cell lung cancer [1]. Te former accounts for about 85%
[2, 3]. NSCLC is still a slightly less orphan disease after
immunotherapy [4]. Platinum-based chemotherapy after
surgery is still the standard treatment for patients with
resectable, nonmetastatic, non-small cell lung cancer [5]. In
recent years, the advent of targeted drugs and immuno-
therapy has given new hope to NSCLC patients [6–8].
However, low efciency and high costs of treatment remain
huge problems.

Ginseng is a traditional Chinese herb and is the dried
root and rhizome of Panax ginseng. It has been used for
more than two thousand years as a traditional tonic med-
icine. Ginseng contains a lot of pharmacologically active
ingredients, such as ginsenosides Rb1, Rb2, Rg3, ginseng
polysaccharides, etc. [9], which are often used in neuras-
thenia [10], psychosis, cardiovascular system diseases [11],
and diabetes [12]. It also widespread administrated in
NSCLC treatment plans [13]. Ginseng shows the highest
usage frequency (about 32.5%) among 110 commonly used
traditional herbs for lung cancer [14].

It was reported that ginseng and its ingredients have
tumor-killing and metastasis-preventing potentials. For
example, ginsenoside Rg3 can induce DNA damage by
activating the VRK1/P53BP1 pathway to reduce the oc-
currence of NSCLC [15], and the total extract of ginseng can
activate the endoplasmic reticulum stress through the ATF4-
CHOP-AKT1-mTOR axis to induce autophagic cell death
[16]. In addition, ginseng and its active components are
often used to enhance chemotherapy sensitivity and alleviate
adverse symptoms [17, 18]. Related mechanisms may be
involved in triggering apoptosis in human lung adenocar-
cinoma cells, promoting macrophages’ transformation from
type M2 to type M1, and keeping balance between T1/
T2 T-helper cells [18–21].

At present, some clinical trials explore the efects of
ginseng. However, clinical trials found that a ginseng-
related medicine with navelbine and cisplatin chemo-
therapy had no signifcant changes on patients’ 1-year
survival rates [22]. Te function of ginseng in non-small
cell lung cancer is still uncertain.Terefore, we will conduct
this systematic review and meta-analysis to assess the ef-
fcacy and hemorheological indexes of ginseng and its
active components on patients with non-small cell lung
cancer.

2. Information and Methods

2.1. Study Protocol. Tis systematic review and meta-
analysis followed the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) of 2015
guideline [23].

2.2. Search Strategy. Electronic literature searches were
performed in the databases of PubMed, the Cochrane li-
brary, the Medline (Ovid), Web of Science, Embase, CKNI,
Wan Fang, VIP, and SinoMed up to July 2021. Search
strategy of Medline (Ovid) is as follows:

#1. exp panax/.
#2. ginseng.tw.
#3. panax.tw.
#4. or/1–3.
#5. exp small cell lung cancer/.
#6. oat cell.tw.
#7. SCLC.tw.
#8. or/5–7.
#9.4 and 8.

2.3. Inclusion Criteria. Inclusion criteria were as follows: (a)
randomized controlled trials (RCTs); (b) inclusion of people
diagnosed with non-small cell lung cancer [24]; (c) in-
terventions using ginseng or its active components as the
main treatment. Te combination therapy of ginseng or its
active components and other interventions compared with
the same other interventions alone was also included; and
(d) included studies do not have any language limits.

2.4. ExclusionCriteria. Exclusion criteria were as follows: (a)
non-clinical studies (experimental and basic studies); (b)
observational or retrospective studies; and (c) lack of suf-
fcient information on baseline or primary or secondary
outcome data.

2.5. Primary Outcome. Changes in patients’ conditions after
using ginseng or its active components, such as Karnofsky
score, quality-of-life score, lesion diameter, and weight.

2.6. Secondary Outcomes

(1) Any changes in immune cells, such as CD3+, CD4+,
CD8+, CD4+/CD8+, MDSC, NK, or Treg.

(2) Any changes in cytokines and secretions in the se-
rum, such as CEA, NSE, IL-2, IL-4, IL-5, IL-6, IL-2/
IL-5, IFN-c, IFN-c/IL-4, VEGF, TGF-α, TGF-β,
TGF-β1, arginase, IgG, and IgM.

2.7. Patient andPublic Involvement. Neither patients nor the
public were involved in the design of this study. Tis sys-
tematic review and meta-analysis did not recruit any
patients.

2.8. Data Collection. Data were extracted by two in-
dependent reviewers (YX; HH). We consulted a third review
author (RG) when we had any disagreements.
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2.9. Bias Risk Assessment. According to the risk of bias
assessment tool from the Cochrane Handbook [25] for
Systematic Reviews of Interventions, Version 6.0 (updated
July 2019) [26], two authors independently assessed the risk
of bias of the included study, and any conficts were resolved
through consensus. Bias risk assessment was evaluated using
the following seven items: random sequence generation,
assignment concealment, blinding of participants and per-
sonnel, blinding of outcome assessment, incomplete out-
come data, selective reporting, and other biases. Tese items
are described as green, yellow, and red colors and “+,” “−,”
“?.” Te symbols indicate “low,” “high,” and “unclear” risk
of bias.

2.10. Statistical Analysis. We followed the methods of Gu
et al. [27]. Te statistical analyses were performed by using
Review Manager software (RevMan version 5.3, Cochrane
Collaboration, Oxford, UK). Weighted mean diference
(WMD) and 95% CI were used as the efect quantity to
merge the continuous variables included in the study. I2
statistic will be used to test for heterogeneity between trial
results. Te random efect model was used when I2>50%
according to the clinical heterogeneity. Te statistical cal-
culation process was completed by RevMan5.3 software
[28, 29].

3. Results

3.1. Literature Search. Initial searches generated 923 related
studies. According to the inclusion criteria and exclusion
criteria, 29 studies were included for full-text consideration.
Finally, 17 studies are included for meta-analysis. All studies
are non-English studies. (See Figure 1).

3.2. Characteristics of the Study. 17 articles were included in
the study (see Table 1).

3.3. Risk of Bias. Te results of the risk of bias assessment of
the 17 studies were summarized in Figure 2. All of them did
not describe performances bias and detection bias.

3.4. Changes of Patients’ Condition

3.4.1. Karnofsky Score. Tree literature included the Kar-
nofsky Score. Te combined efect was WMD=16, 95% CI
(9.52, 22.47), P< 0.05. Te data were statistically signifcant
(see Figure 3).

3.4.2. Quality-of-Life Score. Two literature included the
quality-of-life score. Te combined efect was WMD� 8.55,
95% CI (6.08, 11.03), P< 0.05. Te data were statistically
signifcant (see Figure 4).

3.4.3. Lesion Diameter. One literature included the lesion
diameter. Te combined efect was WMD� −0.45, 95% CI

(−0.75, −0.15), P< 0.05.Te data were statistically signifcant
(see Figure 5).

3.4.4. Weight. One literature included the weight changes.
Te combined efect wasWMD� 4.49, 95% CI (1.18, 7.80), P
< 0.05. Te data were statistically signifcant (see Figure 6).

3.5. Numbers of Immune Cells

3.5.1. CD3+. Six literature included the numbers of CD3+
cells. Te combined efect was WMD� 8.46, 95% CI (5.71,
11.20), P< 0.05. Te data were statistically signifcant (see
Figure 7).

3.5.2. CD4+. Six literature included the numbers of CD4+
cells. Te combined efect was WMD� 8.45, 95% CI (6.32,
10.57), P< 0.05. Te data were statistically signifcant (see
Figure 8).

3.5.3. CD8+. Five literature included the numbers of CD8+
Cells. Te combined efect was WMD� −3.76, 95% CI
(−6.34, −1.18), P< 0.05.Te data were statistically signifcant
(see Figure 9).

3.5.4. CD4+/CD8+. Seven literature included the ratio of
CD4+/CD8+. Te combined efect was WMD� 0.32, 95% CI
(0.10, 0.53), P< 0.05. Te data were statistically signifcant
(see Figure 10).

3.5.5. MDSC. One literature included the numbers of
myeloid-derived suppressor cells. Te combined efect was
WMD� −2.88, 95% CI (−4.59, −1.17), P< 0.05. Te data
were statistically signifcant (see Figure 11).

3.5.6. NK. Two literature included the numbers of natural
killer cells. Te combined efect was WMD� 3.67, 95% CI
(2.63, 4.71), P< 0.05. Te data were statistically signifcant
(see Figure 12).

3.5.7. Treg. One literature included the numbers of Treg
cells. Te combined efect was WMD� −1.42, 95% CI
(−2.33, −0.51), P< 0.05.Te data were statistically signifcant
(see Figure 13).

3.6. Levels of Cytokines and Secretions in Serum

3.6.1. CEA. One literature included the level of CEA. Te
combined efect wasWMD� −4.01, 95% CI (−4.12, −3.90), P
< 0.05. Te data were statistically signifcant (see Figure 14).

3.6.2. NSE. One literature included the level of NSE. Te
combined efect wasWMD� −4.00, 95% CI (−4.14, −3.86), P
< 0.05. Te data were statistically signifcant (see Figure 15).
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3.6.3. IL-2. One literature included the level of IL-2. Te
combined efect was WMD� 9.45, 95% CI (8.08, 10.82), P

< 0.05. Te data were statistically signifcant (see Figure 16).

3.6.4. IL-4. One literature included the level of IL-4. Te
combined efect was WMD� −9.61, 95% CI (−11.16, −8.06),
P< 0.05. Te data were statistically signifcant (see
Figure 17).

3.6.5. IL-5. One literature included the level of IL-5. Te
combined efect was WMD� −11.95, 95% CI (−13.51,
−10.39), P< 0.05. Te data were statistically signifcant (see
Figure 18).

3.6.6. IL-6. One literature included the level of IL-6. Te
combined efect was WMD� −7.65, 95% CI (−8.70, −6.60),
P< 0.05. Te data were statistically signifcant (see
Figure 19).

3.6.7. IL-2/IL-5. One literature included the ratio of IL-2/IL-
5. Te combined efect was WMD� 0.51, 95% CI (−0.47,
0.55), 95%, P< 0.05. Te data were statistically signifcant
(see Figure 20).

3.6.8. IFN-c. Two literature included the level of IFN-c. Te
combined efect was WMD� 15.19, 95% CI (3.16, 27.23), P

< 0.05. Te data were statistically signifcant (see Figure 21).

3.6.9. IFN-c/IL-4. One literature included the ratio of IFN-
c/IL-4. Te combined efect was WMD� 0.91, 95% CI (0.85,
0.97), P< 0.05. Te data were statistically signifcant (see
Figure 22).

3.6.10. VEGF. Six literature included the level of VEGF. Te
combined efect was WMD� −59.29, 95% CI (−72.99,
−45.58), P< 0.05. Te data were statistically signifcant (see
Figure 23).

Records identified through
database searching

(n = 923)

Additional records identified
through other sources

(n = 0)

Records after duplicates removed
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Full-text articles assessed
for eligibility

(n = 29)

Studies included in
qualitative synthesis

(n = 17)

Studies included in
quantitative synthesis

(meta-analysis)
(n = 17)

Full-text articles excluded, with
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Figure 1: Flowchart of study selection.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
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Figure 2: Quality assessment of the included studies.
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Figure 3: Forest plot of Karnofsky score.
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3.6.11. TGF-α. One literature included the level of TGF-α.
Te combined efect was WMD� −10.09, 95% CI (−12.24,
−7.94), P< 0.05. Te data were statistically signifcant (see
Figure 24).

3.6.12. TGF-β. One literature included the level of TGF-β.
Te combined efect was WMD� −135.62, 95% CI (−147.00,
−124.24), P< 0.05. Te data were statistically signifcant (see
Figure 25).
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Figure 5: Forest plot of lesion diameter.
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Figure 6: Forest plot of weight changes.
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Figure 7: Forest plot of CD3+ cells.
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Figure 8: Forest plot of CD4+ cells.
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3.6.13. TGF-β1. Two literature included the level of TGF-β1.
Te combined efect was WMD� −4.22, 95% CI (−5.04,
−3.41), P< 0.05. Te data were statistically signifcant (see
Figure 26).

3.6.14. Arginase. One literature included the level of argi-
nase. Te combined efect was WMD� −1.81, 95% CI
(−3.57, −0.05),P< 0.05.Te data were statistically signifcant
(see Figure 27).

Study or Subgroup
Experimental

Mean MeanSD SDTotal

Control

Total
Weight

(%)
Mean Difference Mean Difference

IV, Random, 95% CI IV, Random, 95% CIYear
Zhang, et al 2004
Kou, et al 2010
Ge, et al 2015
Gang, et al 2015
Shi, et al 2018

Total (95% CI)

Heterogeneity: Tau2 = 7.23; Chi2 = 55.60, df = 4 (P < 0.00001); I2 = 93%
Test for overall effect: Z = 2.86 (P = 0.004) Favours

[control]

-1.19
0.1
-4.5
-2.5

-4.46

10.03
3.9509
6.5368
1.2124
3.2593

34
46
65
35
31

211

0.53
8.2
-2

-0.2
-1.27

12.084
2.8213
6.7639
1.3115
2.8842

33
44
65
35
31

11.8
22.3
20.1
23.6
22.1

-1.72 [-7.05, 3.61]
-8.10 [-9.51, -6.69]
-2.50 [-4.79, -0.21]
-2.30 [-2.89, -1.71]
-3.19 [-4.72, -1.66]

2004
2010
2015
2015
2018

-3.76 [-6.34, -1.18]208 100.0

-5 0 5 10-10
Favours

[experimental]

Figure 9: Forest plot of CD8+ cells.
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Figure 10: Forest plot of the ratio of CD4+/CD8+.

Study or Subgroup
Experimental

Mean MeanSD SDTotal

Control

Total
Weight

(%)
Mean Difference Mean Difference

IV, Random, 95% CI IV, Random, 95% CIYear
Zhang, et al 2019 -7.32 3.4829 32

32

-4.44 3.4344 31

31

100.0

100.0

-2.88 [-4.59, -1.17]

-2.88 [-4.59, -1.17]

2019

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.30 (P = 0.0010)

Favours [control]

-5 0 5 10-10

Favours [experimental]

Figure 11: Forest plot of the numbers of myeloid-derived suppressor cells.
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Figure 13: Forest plot of the numbers of Treg cells.
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Figure 14: Forest plot of the level of CEA.
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Figure 15: Forest plot of the level of NSE.
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Figure 17: Forest plot of the level of IL-4.
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Figure 18: Forest plot of the level of IL-5.
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Figure 19: Forest plot of the level of IL-6.
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Figure 20: Forest plot of the ratio of IL-2/IL-5.
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Figure 21: Forest plot of the level of IFN-c.
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Figure 22: Forest plot of the ratio of IFN-c/IL-4.
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Figure 23: Forest plot of the level of VEGF.
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Figure 24: Forest plot of the level of TGF-α.
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3.6.15. IgG. One literature included the level of IgG. Te
combined efect was WMD� 1.62, 95% CI (0.18, 3.06), P

< 0.05. Te data were statistically signifcant (see Figure 28).

3.6.16. IgM. One literature included the level of IgM. Te
combined efect wasWMD� −0.45, 95%CI (−0.59, −0.31), P
< 0.05. Te data were statistically signifcant (see Figure 29).

4. Discussion

4.1. Summary of Main Findings. Ginseng, as the represen-
tative of traditional Chinese medicine for tonifying qi, is
a complementary and alternative medicine approved by the
National Institutes of Health of the United States. Te an-
ticancer function of ginseng has been increasingly recog-
nized in clinical practice, and the underlying mechanism
could be related to the regulation of body immunity.
Nevertheless, the evidence supporting its efcacy and safety
is still insufcient. Tis study includes 1480 cases in 17 RCT
studies. All the studies use ginseng in combination with
chemotherapy versus chemotherapy alone in NSCLC pa-
tients. Most of the studies have a low risk of bias, while all of
them do not mention performance bias and detection bias.
Te results of the integration of clinical outcomes showed
that the treatment of ginseng (or combination of ginseng
with chemotherapy) can improve the quality of life of pa-
tients with NSCLC and promote an antitumor response. In
addition, a reduction of the infammatory level and an in-
crease of antitumor indicators in serum were also reported.
Te meta-analysis result shows the following: Karnofsky
score: WMD� 16, 95% CI (9.52, 22.47); quality-of-life score:
WMD� 8.55, 95%CI (6.08, 11.03); lesion diameter:
WMD� −0.45, 95% CI (−0.75, −0.15); weight: WMD� 4.49,
95% CI (1.18, 7.80); CD3+: WMD� 8.46, 95% CI (5.71,
11.20); CD4+: WMD� 8.45, 95% CI (6.32, 10.57); CD8+:
WMD� −3.76, 95% CI (−6.34, −1.18); CD4+/CD8+:
WMD� 0.32, 95% CI (0.10, 0.53); MDSC: WMD� −2.88,
95% CI (−4.59, −1.17); NK: WMD� 3.67, 95% CI (2.63,
4.71); Treg: WMD� −1.42, 95% CI (−2.33, −0.51); CEA:
WMD� −4.01, 95% CI (−4.12, −3.90); NSE: WMD� −4.00,
95% CI (−4.14, −3.86); IL-2: WMD� 9.45, 95% CI (8.08,
10.82); IL-4: WMD� −9.61, 95% CI (−11.16, −8.06); IL-5:
WMD� −11.95, 95% CI (−13.51, −10.39); IL-6:
WMD� −7.65, 95% CI (−8.70, −6.60); IL-2/IL-5:
WMD� 0.51, 95% CI (0.47, 0.55); IFN-c: WMD15.19, 95%
CI (3.16, 27.23); IFN-c/IL-4: WMD� 0.91, 95% CI (0.85,
0.97); VEGF: WMD� −59.29, 95% CI (−72.99, −45.58);
TGF-α: WMD� −10.09, 95% CI (−12.24, −7.94); TGF-β:
WMD� −135.62, 95% CI (−147.00, −124.24); TGF-β1:

WMD� −4.22, 95% CI (−5.04, −3.41); arginase:
WMD� −1.81, 95% CI (−3.57, −0.05); IgG: WMD� 1.62,
95% CI (0.18, 3.06); IgM: WMD� −0.45, 95% CI (−0.59,
−0.31). All results are statistically signifcant. No adverse
events were reported in the included articles.

4.2. Applicability of the Current Evidence. Lesion diameter is
the most favorable evidence to explain the efect of drug
treatment. According to the results, ginseng can remarkably
reduce the lesion volume of NSCLC patients, suggesting the
feasibility of ginseng as an adjuvant therapy for cancer. Te
Karnofsky score is a kind of standard to describe the body’s
function and tolerance to the treatment. A higher score
indicates better physical function and higher tolerance.
Among the results of our systematic review and meta-
analysis, ginseng and its active components signifcantly
improved the Karnofsky score. Additionally, the quality-
of-life score and weight, which represent the quality of life of
patients, were increased by ginseng. Tese data revealed the
advantages of ginseng compared with chemotherapy drugs.

T cells and NK cells are the main killer immune cells for
the body to resist virus infection and tumorigenesis. In
a large number of experimental studies, the antitumor
immune response of T cells and NK cells is emphasized
[47–50]. Myeloid-derived suppressor cells and Treg cells are
often associated with immunosuppression. For example,
myeloid-derived suppressor cells can secrete arginase to
inhibit the antitumor activity of immune cells and secrete
TGF-β to promote tumor growth [51, 52], as a result, it
promotes the development of tumors and leads to the de-
terioration of patients’ tumors. In addition, studies have
shown that VEGF, TGF-α, and TGF-β1 play an important
role in promoting tumor angiogenesis and tumor growth
[53–55]. Although the use of chemotherapeutic drugs has
a signifcant efect on inhibiting tumor growth, it will cause
a sharp decrease in the patient’s immune cells and afect the
patient’s immune function. Ginseng has the ability to reg-
ulate immunity.Trough the above analysis, we fnd that the
combined use of ginseng and chemotherapy increases the
number of CD3+, CD4+T cells, and NK cells in NSCLC
patients. It also increases the ratio of CD4+/CD8+ Tcells and
increases serum immunoglobulin IgG, reduces the number
of myeloid-derived inhibitory cells and regulatory T cells,
and decreases serum arginase, TGF-β, VEGF, TGF-α, and
TGF-β1 levels. Te increase of CEA and NSE in serum is
usually used for the clinical diagnosis of non-small cell lung
cancer, and the increase in CEA level is often closely related
to the metastasis and infltration of non-small cell lung
cancer [56].
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Control Weight
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Figure 25: Forest plot of the level of TGF-β.
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In our research, we fnd that the levels of CEA and NSE in
the serumwere signifcantly reduced after using ginseng and its
active components.T1 andT2, the two types of CD4+ Tcells,
have diametrically opposite roles in tumors. Te T1 pheno-
type can secrete IFN-c, IL-2, and other factors to fght tumors,
but IL-4 and IL-5 secreted by the T2 phenotype have tumor-
promoting efects. Terefore, the occurrence of tumors often
leads to T1/T2 immune imbalance [57–59]. Our analysis
shows that after adjuvant chemotherapy with ginseng and its
active components, patients’ IFN-c and IL-2 are both in-
creasing while IL-4 and IL-5 are decreasing. Using IFN-c/IL-4
and IL2/IL-5 as indicators of T1/T2 balance, it is found that
the treatment of ginseng and its active components can help
restore the T1/T2 phenotype. Most literature shows that
infammation tends to promote the progression of cancer
[60, 61]. One study has found that IL-6, as a proinfammatory
factor, can promote cancer metastasis [62]. We also found that
the level of IL-6 decreased after using ginseng and its active
components, which indicates that ginseng and its active
components are helpful for antitumor treatment. It was re-
cently reported that the underlyingmechanismmay involve the

inhibition of STAT3/PD-L1 and the activation of miR193a-5p
[13]. Terefore, we consider that ginseng and its active com-
ponents are helpful for NSCLC patients’ conditions, immune
cells, cytokines, and secretions in serum.

4.3. Limitations of Tis Review. Tis study has several limi-
tations. First, the quality of the included RCTs is generally
common according toCochrane’s risks of bias tool.Most studies
did not mention the performance bias and detection bias.
Second, the types of chemotherapy combined with ginseng are
diferent. Due to the lack of relevant literature, subgroup analysis
was not carried out. Tird, our analysis was based on 17 RCTs,
andmost of them had a relatively small sample size (n<100). In
addition, ginseng is a traditional Chinese medicine, which is
widely used in China. All 17 included trials were written in
Chinese, and none of the included trials mentioned adverse
events. Last but not least, the follow-up periods of most studies
are too short to observe the survival rate. We cannot assess the
long-term function of ginseng and its active components.
Terefore, well-conducted RCTs are urgently needed to evaluate
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Figure 26: Forest plot of the level of TGF-β1.
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Figure 27: Forest plot of the level of arginase.
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Figure 28: Forest plot of the level of IgG.
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the efcacy and hemorheological indexes of ginseng and its
active components on non-small cell lung cancer.

5. Conclusion

It is a reasonable choice to use ginseng and its active
components as adjuvant therapy for NSCLC. Ginseng is
helpful for NSCLC patients’ conditions, immune cells, cy-
tokines, and secretions in the serum. Tere is still a need for
increasing RCTs about changes in patients’ conditions,
numbers of immune cells, and levels of cytokines and se-
cretions in serum to address whether ginseng and its active
components are efective on NSCLC.
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