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Background: Ginseng consumption has been associated with various health
outcomes. However, there are no review articles summarizing these reports.

Methods: PubMed, Embase, the Cochrane Library of Systematic Reviews, Scopus,
CNKI and Wanfang databases were searched from inception to 31 July 2022. The
Assessment of Multiple Systematic Reviews-2 (AMSTAR-2) and Grading of
Recommendations Assessment, Development and Evaluation (GRADE) systems
were used to assess the methodological quality and quality of evidence in each
meta-analysis, and the results were summarized in a narrative form.

Results: Nineteen meta-analyses that met the eligibility criteria were identified
from among 1,233 papers. The overall methodological quality was relatively poor,
with only five studies being low-quality, and 14 critically low-quality. When
compared with control treatments (mainly placebo), ginseng was beneficial for
improving fatigue and physical function, sexual function, menopausal symptoms,
metabolic indicators, inflammatory markers, unstable angina and respiratory
diseases. Adverse events included gastrointestinal symptoms and potential
bleeding; however, no serious adverse events were reported.

Conclusion: This umbrella review suggests that ginseng intake has beneficial
therapeutic effects for diverse diseases. However, the methodological quality of
studies needs to be improved considerably. In addition, it is imperative to establish
the clinical efficacy of ginseng through high-quality randomized controlled trials.
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Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline
phosphatase; ALB, albumin; BIL, bilirubin; BW, body weight; BMI, body mass index; BF%, body fat
percentage; DBP, diastolic blood pressure; FPG, fasting plasma glucose; GGT, gamma-glutamyl
transferase; HDL-C, high-density lipoprotein cholesterol; HbA1c, hemoglobin A1c; HOMA-IR,
Homeostatic Model Assessment of Insulin Resistance scores; hs-CRP, high-sensitivity C-reactive
protein; IL-6, interleukin 6; LDL-C, low-density lipoprotein cholesterol; MD, mean difference; Mets,
metabolic syndrome; NSCLC, non-small cell lung cancer; OR, odds ratio; Qol, quality of life; RR, risk ratio;
SBP, systolic blood pressure; SMD, standardized mean difference; SAURIs, seasonal acute upper
respiratory infections; TC, total cholesterol; TG, triglycerides; T2DM, type 2 diabetes mellitus; TNF-α,
tumor necrosis factor alpha; OGTT, oral glucose tolerance test results; WC, waist circumference.
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1 Introduction

Panax, belonging to the Acanthopanax family, is a traditional
botanical drug used worldwide (Wang et al., 2020; Li et al., 2022).
Ginseng plants include several species in the Panax genus, such as
Panax ginseng C.A.Mey. (Korean ginseng), Panax quinquefolius L.
(American ginseng), and Panax notoginseng (Burkill) F.H.Chen
(Chinese ginseng) (Wang et al., 2020). It also be divided into the
following categories based on the processing method: fresh ginseng
(under 4 years old, freshly consumed), white ginseng (between four
and 6 years old, prepared by peeling and oven- or air-dried), sun
ginseng (produced by steaming white ginseng under high
temperatures and pressure), and red ginseng (6 years old,
steamed without peeling) (Yun, 2001; Lü et al., 2009). Ginseng
contains multiple chemically active ingredients (Kim, 2012) that
exert positive pharmacological effects, including anti-diabetic (Yang
et al., 2022), anti-inflammation and antioxidative stress (Bak et al.,
2012; Yu et al., 2016), lowering-lipid levels (Liu et al., 2021),
antitumor (Huang et al., 2022), and cardioprotective effects (Sun
et al., 2016),etc. In addition, it has been noted that the daily
consumption of ginseng could enhance human physical
performance as well as quality of life (QoL) (Coleman et al.,
2003; Bahrke et al., 2009). The therapeutic potential, diverse
applications, and fast advancement of ginseng products has
gained increased research attention in the correlation between
ginseng and health outcomes. And numerous clinical trials have
been conducted to validate the impact of ginseng on human health
(Shergis et al., 2013; He et al., 2018; Chen et al., 2021). However,
there is still a lack of a high-quality synthesis of the existing evidence
in this field.

In recent years, umbrella review has been a novel approach
evaluating the methodological quality and evidence of systematic
reviews and meta-analyses (Aromataris et al., 2015). This approach
has been implemented across various medical fields, involving
psychotherapy (Leichsenring et al., 2022; Rabasco et al., 2022),
nutritional supplementation (Fong et al., 2022), as well as herbal
medicine (Zhang et al., 2022). Nevertheless, to our knowledge, there
are no reviews assessing the methodological quality, and
summarizing findings of ginseng. Therefore, this review aimed to
provide a comprehensive overview of the correlation between
ginseng and health outcomes. Based on this, we provide an
evidence-based approach for ginseng use that would be useful for
patients and may contribute to decision-making by clinicians.

2 Materials and methods

This umbrella review adhered to the guidelines of Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA 2009) guidelines (Moher et al., 2009). There were no
ethical requirements, as the analysis was based on published studies.

2.1 Literature search and eligibility criteria

The PubMed, Embase, the Cochrane Library of Systematic
Reviews, Scopus, CNKI and Wanfang databases were searched
from their inception until 31 July 2022. We used the following

search terms: “ginseng”, “panax”, “systematic review”, or “meta-
analysis” without language restrictions. Furthermore, the references
of the involved reviews were screened to identify additional articles
which fulfilled the inclusion criteria. The comprehensive search
strategies are elaborated in Supplementary Table S1. Two reviewers
(Y.W. and Q.X.) independently screened the titles and/or abstracts
and reviewed full-text of articles for eligibility. Any disagreements
were resolved by consulting a third researcher (YD. W.).

The selection of studies for inclusion was based on specific criteria
related to population, interventions or exposures, comparators,
outcomes, and study design: (1) population: adults aged ≥18 years;
(2) interventions/exposures: oral ginseng administered either alone or as
a supplement; (3) comparators: placebo, no treatment, or conventional
therapy; (4) outcomes: any health outcomes (e.g., inflammatory
markers, blood glucose levels); (5) study design: meta-analysis of
randomized controlled trials (RCTs). To ensure the isolation of
ginseng effects, studies that employed multi-herbal formulas were
excluded. Furthermore, studies incorporating ginseng administration
via topical application or injection were excluded due to different
compositions and mechanisms. When multiple meta-analyses were
available for the same topic and outcome, only the most recent meta-
analysis was included in our analysis.

2.2 Data extraction

Two reviewers (J.X.M. and X.L.) independently extracted data
using a tailored data extraction form. For each eligible study, we
extracted the following details: the first author’s name, year of
publication, country, disease status, study design, number of
primary studies, sample size, intervention and comparison, types
of ginseng, dosage, frequency, treatment duration, outcomes, and
safety. In cases of disagreement, a third reviewer (T.C.) was
consulted for resolution. To ensure data integrity, discrepancies
arising from incomplete data were resolved through communication
with the authors of the original research.

2.3 Assessment of methodological quality
and quality of evidence

The Assessment of Multiple Systematic Reviews 2 (AMSTAR-2)
checklist was used to assess the methodological quality of each meta-
analysis (Shea et al., 2017). The AMSTAR-2 checklist comprises
16 items that are evaluated based on three rating options, namely,
“yes” (Y), “partially yes” (PY), or “no” (N). The studies were
evaluated based on their methodological quality and were
categorized as “high”, “moderate”, “low” or “critically low”.

The Grading of Recommendations, Assessment, Development
and Evaluation (GRADE) system was used to grade the quality of
evidence (Guyatt et al., 2011). The risk of bias, inconsistency,
indirectness, imprecision, and publication bias were assessed for
each study, and the quality of evidence for each outcome was
categorized as “high”, “moderate”, “low”, or “very low”.

Two researchers (J.X.Y and Y.B. T) independently evaluated the
methodological and evidence quality. Any discrepancies were
resolved through discussions and consultations with a third
reviewer (Y.D. W.).
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2.4 Statistical analysis

Health-related outcomes were extracted as descriptive
summaries for every meta-analysis (Crichton et al., 2022; Zhang
et al., 2022)). Estimated pooled effects—mean difference (MD),
standardized mean difference (SMD), risk ratio (RR), and odds
ratio (OR)—were extracted from the eligible meta-analyses, along
with p-values and 95% confidence intervals (CIs) obtained using
random-effects or fixed-effects models. I2 was used for evaluating
heterogeneity. The evaluation of publication bias was conducted by
funnel plots, as well as Egger’s and Begg’s tests. The compliance rates
for items in the AMSTAR-2 checklist were measured for all meta-
analyses and recorded as numbers and percentages of “Y”, “PY” or
“N”. The data analysis and visualization were performed utilizing
Excel 2016 (Microsoft Corporation, WA, United States).

3 Results

3.1 Literature search and characteristics of
the included studies

Our initial search identified 1,233 potentially eligible records. Of
these, 800 records remained after removing duplicates.
Subsequently, 719 records were excluded after reviewing the titles
and abstracts. The full-texts of the remaining 81 records were
evaluated, and 19 studies (Jang et al., 2008; Seida et al., 2011;
Bach et al., 2016; Duan et al., 2018; Ghorbani and
Mirghafourvand, 2019; Mohammadi et al., 2019; Saboori et al.,
2019; Antonelli et al., 2020; Ghavami et al., 2020; Miraghajani
et al., 2020; Lee et al., 2021; Sha’ari et al., 2021; Zhu et al., 2021;
Ikeuchi et al., 2022; Lee et al., 2022; Luo and Huang, 2022; Naseri

et al., 2022; Park et al., 2022; Zhu et al., 2022) were involved in the
final analysis. The flow chart for the study selection process is shown
in Figure 1.

Table 1 presents the key characteristics of the included meta-
analyses. All meta-analyses were published from 2008 to 2022. These
studies were published in peer-reviewed journals in eight
geographical regions, including five studies each from Korea
(Jang et al., 2008; Bach et al., 2016; Lee et al., 2021; Lee et al.,
2022; Park et al., 2022) and Iran (Ghorbani and Mirghafourvand,
2019; Mohammadi et al., 2019; Saboori et al., 2019; Ghavami et al.,
2020; Miraghajani et al., 2020); four from China (Duan et al., 2018;
Zhu et al., 2021; Luo and Huang, 2022; Zhu et al., 2022); and one
each from Italy (Antonelli et al., 2020), Canada (Seida et al., 2011),
Japan (Ikeuchi et al., 2022), Australia (An et al., 2011), and Malaysia
(Sha’ari et al., 2021). Eight studies had registered their protocols
prior to publication (Antonelli et al., 2020; Lee et al., 2021; Sha’ari
et al., 2021; Zhu et al., 2021; Ikeuchi et al., 2022; Lee et al., 2022; Luo
and Huang, 2022; Park et al., 2022). The RCTs number involved in
every meta-analysis varied between two and 28, and the total
number of participants ranged between 123 and 2,503. Except for
two studies conducted in healthy participants (Seida et al., 2011;
Ikeuchi et al., 2022) and four that included both healthy controls and
patients (Bach et al., 2016; Antonelli et al., 2020; Ghavami et al.,
2020; Miraghajani et al., 2020), all remaining studies were conducted
in patients with indications for ginseng use (Jang et al., 2008; Duan
et al., 2018; Ghorbani and Mirghafourvand, 2019; Mohammadi
et al., 2019; Saboori et al., 2019; Lee et al., 2021; Sha’ari et al.,
2021; Zhu et al., 2021; Lee et al., 2022; Luo and Huang, 2022; Naseri
et al., 2022; Park et al., 2022; Zhu et al., 2022). Moreover, 17 meta-
analyses focused on placebo-controlled trials (Jang et al., 2008; Seida
et al., 2011; Bach et al., 2016; Ghorbani and Mirghafourvand, 2019;
Mohammadi et al., 2019; Saboori et al., 2019; Antonelli et al., 2020;

FIGURE 1
Flowchart of study selection for the umbrella review on ginseng consumption and health outcomes.
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TABLE 1 Characteristics of included studies.

Reference Country Health
status

Intervention/
comparation

Number
of
primary
studies

Sample
size

Duration Registration
information

Bias of risk
assessment

Study
design

Types of
ginger

Doses Frequency Reported
outcomes

Safety

Zhu et al. (2022) China Participants
with
underlying
diseases

Ginseng/placebo 12 1,289 3–16 weeks NR Cochrane RCTs AG, PG,
KG, RG

100–3000 mg/
d

Twice Disease-related
fatigue

No

Naseri et al.
(2022)

China Type
2 diabetes
mellitus

Ginseng/placebo 20 1,295 4–24 weeks NR Cochrane RCTs of
parallel or
crossover
design

Ginseng
extract, PG, PQ

0.1–8 g/d NR BW, BMI, WC, FPG,
OGTT, HbA1c,
fasting insulin,
HOMA-IR, TG, TC,
LDL-C, HDL-C, SBP,
DBP, HR, CRP, IL-6,
TNF-α, ALT, AST,
and GGT

No

Ikeuchi et al.
(2022)

Japan Adults Panax Genus Plant
or ginsenoside/
placebo

5 123 Acute to
30days

UMIN-CTR
(UMIN000043341)

Cochrane RCTs of
parallel or
crossover
design

PG, PN 5–1350 mg/d NR Exercise Endurance No

Park et al. (2022) Korea Patients and
healthy people

Ginseng/placebo 23 1,193 4–24 weeks PROSPERO
(CRD42020208191)

Cochrane RCTs of
parallel or
crossover
design

RG, FRG, PG,
Ginseng berry

200mg to 8 g/d NR Glucose, insulin,
HbA1c, SBP, DBP,
BF, TC, TG, HDL-C,
LDL-C

No

Luo and Huang
(2022)

China Cancer
patients

Ginseng/placebo 7 1,335 4–16 weeks PROSPERO
(CRD42021241069)

Cochrane RCTs AG, KRG, CG 100–1000 mg/
d

Once, twice,
third

Cancer-Related
Fatigue

Adverse
Events

Lee et al. (2022) South
Korea

Menopausal
women

Ginseng/placebo 15 1,192 2–16 weeks Reviewregistry 1,342 Cochrane RCTs of
parallel or
crossover
design

KRG, AG, PG 200–3000 mg/
d

NR Menopausal
symptoms, hot
flashes, sexual
function, QoL

Adverse
events

Zhu et al. (2021) China Non-small cell
lung cancer

Ginseng and its
ingredients +
chemotherapy/
chemotherapy

28 2,503 21–120 days PROSPERO (CRD:
42020220216)

Cochrane RCTs PG,
Ginsenoside
Rg3,
Polysaccharide

NR NR ORR, DCR, QoL,
leucopenia,
thrombocytopenia,
hemoglobin decline,
myelosuppression,
hepatotoxicity,
alopecia, diarrhea,
nausea and vomiting,
1-year survival rate,
2-year survival rate,
immunity

No

Lee et al. (2021) South
Korea

Adult men
with erectile
dysfunction

Ginseng/placebo 9 587 4–12 weeks Cochrane Library Cochrane RCTs of
parallel or
crossover
design

KRG, TCMG 800–3000 mg/
d

NR Erectile function,
ability to have
intercourse reported
by participants,
sexual satisfaction

Adverse
events

Sha’ari et al.
(2021)

Selangor Adult female Panax ginseng/
placebo

3 156 4–8 weeks PROSPERO
(CRD42021215136)

McMaster
Critical
Appraisal Tool

RCTs PG 3 g/d NR Overall female sexual
function, sexual
arousal, sexual desire

No

(Continued on following page)
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TABLE 1 (Continued) Characteristics of included studies.

Reference Country Health
status

Intervention/
comparation

Number
of
primary
studies

Sample
size

Duration Registration
information

Bias of risk
assessment

Study
design

Types of
ginger

Doses Frequency Reported
outcomes

Safety

Antonelli et al.
(2020)

Italy Adult subjects
with SAURIs

Ginseng extract/
placebo

8 2058 8–16 weeks Open Science
Framework
(10.17605/OSF.IO/
RW369)

Cochrane RCTs PQ, PG NR NR Risk for developing
an infection
throughout the study
period, duration of
disease symptoms

No

Ghavami et al.
(2020)

Iran Adults Ginseng/placebo 14 992 2–24 weeks NR Cochrane RCTs of
parallel or
crossover
design

AG, KRG, PG 0.75–6 g/d NR AST, ALT, GGT,
ALP, ALB, BIL

No

Miraghajani et al.
(2020)

Iran Adults Ginseng/placebo 11 457 4–12 weeks NR Cochrane RCTs of
parallel or
crossover
design

KRG, AG,
Ginseng Root
extract

3–8 g/d NR BMI, WC, BF% No

Mohammadi et al.
(2019)

Iran Adults Ginseng/placebo 8 409 3–32 weeks NR Cochrane RCTs of
parallel
design

KRG, ginseng
extract

300mg to 3 g/d NR IL-6, TNF-α, hs-CRP No

Saboori et al.
(2019)

Iran Adults with
any healthy
status

Ginseng/placebo 7 420 4–28.8 weeks NR Cochrane RCTs RG, Ginseng
extracts

300–4,500 mg/
d

NR CRP No

Ghorbani and
Mirghafourvand
(2019)

Iran Menopausal
Women

Panax ginseng/
placebo

5 531 6–16 weeks NR Cochrane RCTs of
parallel or
crossover
design

KRG, RG 200–6000 mg/
d

NR Sexual Function Side
events

Duan et al. (2018) China Unstable
angina
patients

PPCM and
conventional
medicine/
conventional
medicine

17 2,315 4–52 weeks NR Cochrane RCTs PN NR NR End point, ECG,
frequency and
duration of angina
attacks, dosage of
nitroglycerin

Adverse
events

Bach et al. (2016) Korea patients with
underlying
diseases or
healthy people

Ginseng/placebo 12 659 4–12 weeks NR Jadad’s scale RCTs PG, PN, PQ 100–3000 mg/
d

NR Fatigue reduction,
physical performance
enhancement

No

Seida et al. (2011) Canada Healthy
Adults

Ginseng/placebo 4 363 8–16 weeks NR Jadad’s scale RCTs of
parallel
design

AG, PG 200 mg/d twice Incidence of
common colds
throughout the trial
period, duration of
colds

Adverse
events

Jang et al. (2008) South
Korea

Patients with
any type of
erectile
dysfunction

Red ginseng/
placebo

7 363 4–12 weeks NR Jadad’s scale RCTs of
parallel or
crossover
design

RG 600mg to
1,000 mg/d

NR Response rate, sexual
functions

No

Abbreviations: PG: Panax ginseng; PN:Panax notoginseng; PQ: Panax quinquefolius; AG: American ginseng; KG: Korean ginseng; RG: Red ginseng; CG: Chinese ginseng; KRG: Korean Red ginseng; TCMG: tissue-cultured mountain ginseng; FRG: fermented red

ginseng; HGE: Hydrolyzed ginseng extract; NR: Not reported; BF%: body fat percentage; BW: body weight; WC: waist circumference; BMI: Body Mass Index; FPG: fasting plasma glucose; OGTT: oral glucose tolerance test; HbA1c: hemoglobin A1c; HOMA-IR:

homeostatic model assessment of insulin resistance; TG: triglyceride; TC:total cholesterol; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; SBP: systolic blood pressure; DBP: diastolic blood pressure; HR: heart rate; CRP:

C-reactive protein; hs-CRP: high-sensitive C-Reactive Protein; IL-6: interlukin-6; TNF-α: tumor necrosis factor-α; ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma-glutamyl transferase; Qol: qulity of life; ORR: overall response rate; DCR:

disease control rate; SAURIs: seasonal acute upper respiratory infections.
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TABLE 2 Results of methodological quality.

First author, year Item1 Item2 Item3 Item4 Item5 Item6 Item7 Item8 Item9 Item10 Item11 Item12 Item13 Item14 Item15 Item16 Overall
quality

Zhu et al. (2022) Y N N N Y Y N Y Y N Y N N N Y N Critically low

Naseri et al. (2022) Y N N P Y Y N Y Y N Y Y Y Y Y Y Critically low

Ikeuchi et al. (2022) Y Y N P Y Y Y Y Y N Y Y Y N N Y Low

Park et al. (2022) Y Y N P Y Y N Y Y N Y Y Y N Y Y Low

Luo and Huang (2022) Y Y N P N Y N P P N Y N N Y N Y Critically low

Lee et al. (2022) Y Y N P N Y N Y P Y Y N Y N N Y Critically low

Zhu et al. (2021) Y Y N P Y Y N Y Y N Y Y Y N Y Y Low

Lee et al. (2021) Y Y N Y Y Y Y Y Y Y Y Y Y Y N Y Low

Sha’ari et al. (2021) Y Y N P Y Y N Y P N Y Y Y N N Y Critically low

Antonelli et al. (2020) Y Y N P Y Y N P P N Y Y Y N N Y Critically low

Ghavami et al. (2020) N N N P Y Y N Y Y N Y Y Y Y Y Y Critically low

Miraghajani et al. (2020) N N N P Y N N Y Y N Y Y N Y Y Y Critically low

Mohammadi et al. (2019) N N N P Y N Y Y Y N Y Y Y Y Y N Low

Saboori et al. (2019) Y N N P Y N N Y Y N Y Y Y N Y Y Critically low

Ghorbani and
Mirghafourvand (2019)

Y N N P N N N Y Y N Y N Y Y N Y Critically low

Duan et al. (2018) Y Y N P Y Y N P Y N Y Y Y Y N Y Critically low

Bach et al. (2016) Y N N P Y N N Y P N Y Y N Y N Y Critically low

Seida et al. (2011) Y N N P Y Y N Y P Y Y Y Y Y N N Critically low

Jang et al. (2008) N N N P N Y Y Y P Y Y Y N Y N N Critically low

Note Y: yes; N: no; P: partial yes. Item 1:Did the research questions and inclusion criteria for the review include the components of PICO?; Item 2:Did the report of the review contain an explicit statement that the reviewmethods were established prior to the conduct of

the review and did the report justify any significant deviations from the protocol?; Item 3:Did the review authors explain their selection of the study designs for inclusion in the review?; Item 4:Did the review authors use a comprehensive literature search strategy?; Item

5:Did the review authors perform study selection in duplicate?; Item 6:Did the review authors perform data extraction in duplicate?; Item 7:Did the review authors provide a list of excluded studies and justify the exclusions?; Item 8:Did the review authors describe the

included studies in adequate detail?; Item 9: Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the review?; Item 10: Did the review authors report on the sources of funding for the studies

included in the review?; Item 11: If meta-analysis was performed did the review authors use appropriate methods for statistical combination of results?; Item 12: If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual

studies on the results of the meta-analysis or other evidence synthesis?; Item 13:Did the review authors account for RoB in individual studies when interpreting/discussing the results of the review?; Item 14:Did the review authors provide a satisfactory explanation for,

and discussion of, any heterogeneity observed in the results of the review?; Item 15: If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and discuss its likely impact on the results of the

review?; Item 16: Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review?.
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Ghavami et al., 2020; Miraghajani et al., 2020; Lee et al., 2021; Sha’ari
et al., 2021; Ikeuchi et al., 2022; Lee et al., 2022; Luo and Huang,
2022; Naseri et al., 2022; Park et al., 2022; Zhu et al., 2022), whereas
two focused on eligible combinations (such as with usual
medication) (Duan et al., 2018; Zhu et al., 2021). Most studies
reported the type of ginseng, which mainly included Panax ginseng,
Panax notoginseng, Panax quinquefolius, and red ginseng. The doses
ranged from 5 mg to 8,000 mg. Two studies also reported the dosing
frequency, which varied from one to three times a day (Lee et al.,
2021; Luo and Huang, 2022). The treatment duration range was
between 2 and 32 weeks. Regarding the risk of bias tools, the
Cochrane risk of bias tool was employed in 15 studies (Duan
et al., 2018; Ghorbani and Mirghafourvand, 2019; Mohammadi
et al., 2019; Saboori et al., 2019; Antonelli et al., 2020; Ghavami
et al., 2020; Miraghajani et al., 2020; Lee et al., 2021; Zhu et al., 2021;
Ikeuchi et al., 2022; Lee et al., 2022; Luo and Huang, 2022; Naseri
et al., 2022; Park et al., 2022; Zhu et al., 2022), three used the Jadad
scale (Jang et al., 2008; Seida et al., 2011; Bach et al., 2016), and one
used the McMaster Critical Appraisal Tool (Sha’ari et al., 2021).

3.2 Quality of methodology and evidence

The overall methodological quality of each study was evaluated
based on the AMSTAR-2 checklist. The results showed that five
studies were of low-quality and 14 were of critically low-quality
(Table 2). The methodological quality limitations were mainly
related to these items: item two, which requires the registration
protocol to be established before conducting the review; item three,
which necessitates an explanation of the chosen study designs for
inclusion in the review; item four, which mandates the use of a
comprehensive literature search strategy; item seven, which obliges
the provision of a list of excluded studies and a justification for their
exclusions; item 10, which establishes the reporting of funding
sources for individual studies; and item 15, which entails the
investigation of publication bias, (Figure 2).

Of the 91 outcomes, the majority (81.32%) were associated with
evidence of very low or low-quality, indicating that there was limited
confidence that the estimated effects represented the true values.
Evidence quality was considered moderate for the remaining 18.68%
of outcomes. The GRADE levels were mostly downgraded owing to
the risk of bias, inconsistency, and imprecision (Supplementary
Table S2).

3.3 Therapeutic effects of ginseng

3.3.1 Metabolic profiles
3.3.1.1 Serum lipids

Three studies examined ginseng’s effects on serum lipids (Duan
et al., 2018; Naseri et al., 2022; Park et al., 2022). In patients with
metabolic syndrome (Mets), ginseng was found to reduce the total
cholesterol (TC) (GRADE level: moderate), triglycerides (TG)
(GRADE level: moderate), and low-density lipoprotein
cholesterol (LDL-C) (GRADE level: moderate) when compared
with placebo (Park et al., 2022). Although ginseng intake elevated
high-density lipoprotein cholesterol (HDL-C) (GRADE level:
moderate), the differences was not statistically significant

(Park et al., 2022). In patients with prediabetes and type
2 diabetes mellitus (T2DM) patients, ginseng intake decreased
TC (GRADE level: very low) but had no significant effect on TG
(GRADE level: very low), LDL-C (GRADE level: very low), or HDL-
C (GRADE level: very low) when compared to placebo (Naseri et al.,
2022). When compared with lipid-lowering drugs alone, Panax
notoginseng combined with lipid-lowering drugs significantly
reduced TC, TG, and LDL-C levels and increased HDL-C levels,
although the level of evidence was considered low (Duan et al.,
2018).

3.3.1.2 Blood glucose and insulin secretion
In terms of glucose metabolism, ginseng significantly reduced

the serum concentrations of fasting plasma glucose (FPG) (GRADE
level: very low) when compared with the placebo in patients with
prediabetes and T2DM (Naseri et al., 2022). However, ginseng failed
to reduce the oral glucose tolerance test results (OGTT) (GRADE
level: very low) and hemoglobin A1c (HbA1c) levels (GRADE level:
very low) (Naseri et al., 2022). In terms of insulin resistance and
secretion, ginseng significantly reduced the Homeostatic Model
Assessment of Insulin Resistance scores (GRADE level: low), but
did not affect fasting insulin levels (GRADE level: very low) (Naseri
et al., 2022).

3.3.1.3 Anthropometric indices and body composition
In terms of weight management, ginseng supplementation had

no significant effect on body weight (BW) (GRADE level: very low),
body mass index (BMI) (GRADE level: low), or waist circumference
(WC) (GRADE level: very low to low) when compared with the
control treatment (mainly placebo) in adults/prediabetes and T2DM
(Miraghajani et al., 2020; Naseri et al., 2022). However, there were
contradictory results in body fat percentage (BF%). One study
reported that ginseng had no effect on BF% in adults (GRADE
level: very low) when compared to placebo (Miraghajani et al., 2020),
whereas another study reported that ginseng significantly reduced
BF% by 2.11% in patients with Mets (GRADE level: low) (Park et al.,
2022).

3.3.1.4 Blood pressure and heart rate
In terms of blood pressure, one study found that ginseng

significantly reduced systolic blood pressure (SBP) (GRADE level:
low), but failed to control diastolic blood pressure (DBP) (GRADE
level: very low) in patients with metabolic diseases patients (Park
et al., 2022). Another study showed that ginseng did not significantly
affect SBP (GRADE level: very low) or DBP (GRADE level: very low)
in patients with prediabetes and T2DM, but could increase the heart
rate (GRADE level: low) (Naseri et al., 2022).

3.3.2 Inflammatory markers and adipocytokines
Three studies evaluated the effects of ginseng on serum

inflammatory parameters and adipocytokines (Mohammadi et al.,
2019; Saboori et al., 2019; Naseri et al., 2022). One study indicated
that ginseng reduced the serum interleukin 6 (IL-6) levels (GRADE
level: very low) and tumor necrosis factor alpha (TNF-α) (GRADE
level: very low) but had no effect on the high-sensitivity C-reactive
protein (hs-CRP) levels (GRADE level: very low) in adults
(Mohammadi et al., 2019). Similarly, in adults with any
underlying health problem, ginseng did not reduce the serum
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levels of C-reactive protein (CRP) (GRADE level: very low) when
compared to placebo (Saboori et al., 2019). Nevertheless, ginseng
was associated with lower IL-6 levels (GRADE level: very low) and
higher TNF-α levels (GRADE level: very low) than placebo, but had
no effect on CRP (GRADE level: very low), lipocalin (GRADE level:
very low) or leptin levels (GRADE level: very low) in patients with
prediabetes and T2DM patients (Naseri et al., 2022).

3.3.3 Fatigue and physical functioning
Four studies evaluated the effects of ginseng on physical

functioning (Bach et al., 2016; Ikeuchi et al., 2022; Luo and
Huang, 2022; Zhu et al., 2022). When compared with the
placebo, ginseng was beneficial for reducing fatigue (GRADE
level: moderate) (Bach et al., 2016), disease-related fatigue
(GRADE level: moderate) (Zhu et al., 2022), and cancer-related
fatigue (GRADE level: low) (Luo and Huang, 2022) in healthy
people, patients with underlying diseases, or patients with cancer,
respectively. Moreover, ginseng consumption was found to improve
exercise endurance (GRADE level: low) in adults (Ikeuchi et al.,
2022). However, there was no association between ginseng intake
and physical performance (GRADE level: very low) (Bach et al.,
2016).

3.3.4 Sexual function and menopausal symptoms
Five studies evaluated the effects of ginseng on sexual function

(Jang et al., 2008; Ghorbani and Mirghafourvand, 2019; Lee et al.,
2021; Sha’ari et al., 2021; Lee et al., 2022). According to the Erectile
Function Domain of the International Index of Erectile Function-15,
ginseng had a trivial effect on erectile function (GRADE level: very
low) (Lee et al., 2021). In addition, ginseng improved men’s

self-reported ability to perform sexual intercourse (GRADE level:
low) but had little effect on sexual satisfaction (GRADE level: low)
(Lee et al., 2021). Another study showed that red ginseng was more
effective in improving the erectile function than the placebo
(GRADE level: low) (Jang et al., 2008). Among female patients
with sexual dysfunction, ginseng failed to improve overall sexual
function (GRADE level: very low), but had a positive effect in
treating sexual arousal (GRADE level: very low) and sexual desire
(GRADE level: very low) (Sha’ari et al., 2021). Similarly, ginseng
failed to improve sexual function in menopausal women (GRADE
level: very low) when compared with the placebo (Ghorbani and
Mirghafourvand, 2019; Lee et al., 2022). However, ginseng could
significantly reduce menopausal symptoms (GRADE level: low), hot
flashes (GRADE level: low), and improve the QoL (GRADE level:
moderate) in menopausal women (Lee et al., 2022).

3.3.5 Respiratory diseases
Three studies evaluated the effects of ginseng supplements on

respiratory disease (Seida et al., 2011; Antonelli et al., 2020; Zhu
et al., 2021). Compared with the placebo, ginseng reduced the
incidence of seasonal acute upper respiratory infections (SAURIs)
during the intervention period (GRADE level: very low), but had no
effect on their duration (GRADE level: very low) (Antonelli et al.,
2020). One study reported a trend of ginseng intake reducing the
incidence of common cold infections (GRADE level: low), although
there was no statistically significant difference (Seida et al., 2011). In
patients with non-small cell lung cancer (NSCLC), ginseng
combined with chemotherapy was associated with improvements
in the overall response rate (GRADE level: moderate), disease
control rate (GRADE level: low), and QoL (GRADE level: low)

FIGURE 2
Methodological quality of included meta-analyses based on the AMSTAR-2 checklist.
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(Zhu et al., 2021). In addition, ginseng supplementation had
beneficial effects on chemotherapy-related complications; in
particular, ginseng reduced the incidence of leukopenia (GRADE
level: moderate), thrombocytopenia (GRADE level: moderate),
myelosuppression (GRADE level: moderate), low hemoglobin
levels (GRADE level: low), hepatotoxicity (GRADE level:
moderate), nausea/vomiting (GRADE level: moderate), and
diarrhea (GRADE level: moderate) (Zhu et al., 2021). Ginseng
supplementation also significantly improved immune parameters,
including the levels of CD3+ (GRADE level: low), CD4+ (GRADE
level: very low), CD8+ (GRADE level: very low), and CD4+/CD8+
(GRADE level: very low) (Zhu et al., 2021). Importantly, ginseng
supplementation also had positive effects on the 1-year survival rate
(GRADE level: moderate) and 2-year survival rates (GRADE level:
moderate) of patients with NSCLC (Zhu et al., 2021).

3.3.6 Other indicators and diseases
Two studies evaluated the effects of ginseng on liver function

markers (Ghavami et al., 2020; Naseri et al., 2022). When compared
with the control group, orally administered ginseng had no effect on
alanine aminotransferase (ALT) (GRADE level: low), aspartate
aminotransferase (AST) (GRADE level: very low), gamma-
glutamyl transferase (GGT) (GRADE level: low), alkaline
phosphatase (ALP) (GRADE level: low), or albumin (ALB)
(GRADE level: very low) in adults, although it was associated
with a slight increase in bilirubin (BIL) levels (GRADE level:
moderate) (Ghavami et al., 2020). Similarly, when compared with
the placebo, ginseng exerted no effect on AST (GRADE level: very
low), ALT (GRADE level: very low), or GGT (GRADE level: very
low) in patients with prediabetes and T2DM patients (Naseri et al.,
2022). Compared with conventional therapy, P.notoginseng saponin
combined with traditional therapy effectively improved the values of
electrocardiogram parameters (GRADE level: low) and reduced the
occurrence of primary endpoint events (GRADE level: very low),
frequency and duration of angina attacks (GRADE level: low to
moderate), and dosage of nitroglycerin (GRADE level: low) in
patients with unstable angina (Duan et al., 2018).

3.3.7 Safety
Ten studies reported the safety of ginseng (Jang et al., 2008; Seida

et al., 2011; Duan et al., 2018; Ghorbani and Mirghafourvand, 2019;
Antonelli et al., 2020; Lee et al., 2021; Sha’ari et al., 2021; Ikeuchi
et al., 2022; Lee et al., 2022; Luo and Huang, 2022). The most
common adverse events were gastrointestinal symptoms (Jang et al.,
2008; Seida et al., 2011; Duan et al., 2018; Ghorbani and
Mirghafourvand, 2019; Sha’ari et al., 2021), including abdominal
discomfort (Jang et al., 2008), constipation (Jang et al., 2008),
dyspepsia (Ghorbani and Mirghafourvand, 2019; Sha’ari et al.,
2021), and fecal occult blood (Duan et al., 2018). Some
hematological adverse events were also reported, including
neutropenia (Luo and Huang, 2022), vaginal bleeding (Ghorbani
and Mirghafourvand, 2019; Sha’ari et al., 2021), subcutaneous
hemorrhage, and rash (Duan et al., 2018). Other adverse
reactions included headache (Jang et al., 2008), insomnia (Jang
et al., 2008; Lee et al., 2022), palpitations (Lee et al., 2022), and
flushing (Lee et al., 2022). In male patients with erectile dysfunction,
ginseng had few side effects relative to placebo (RR: 1.45, 95% CI:
0.69 to 3.03; I2 = 0%; GRADE level: low) (Lee et al., 2021). The

remaining studies used a descriptive approach and concluded that
ginseng consumption appeared to be safe and well-tolerated
(Antonelli et al., 2020; Lee et al., 2021; Ikeuchi et al., 2022).

4 Discussion

To our knowledge, this is the first review to assess the
methodological quality and evidence of readily available meta-
analyses on ginseng. Our review included 19 meta-analyses that
provided a range of evidence related to the therapeutic effects of
ginseng. The current findings suggest that ginseng is associated with
improvements in physical strength, respiratory disease, sexual
dysfunction and female menopausal symptoms, glucolipid
metabolism, inflammatory markers, blood pressure, body weight
management, and unstable angina. In addition, ginseng has a good
safety profile.

Traditionally, ginseng has been used as a folk remedy for
preventing and treating metabolic diseases, including diabetes,
obesity, dyslipidemia, and cardiovascular disease (Yin et al.,
2008). Several studies have showed the regulatory mechanisms
underlying these effects of ginseng. For example, ginsenosides
have been shown to improve insulin resistance and glucolipid
metabolism through triggering IRS-1/PI3K/AKT as well as
AMPK signaling pathways (Wang et al., 2022). It may also exert
anti-obesity effects by regulating thermogenesis, lipogenesis, and
lipolysis (Chen et al., 2017; Yoon et al., 2021). Ginseng may also
exert beneficial pharmacological effects on blood pressure by
mediating the inhibition of vascular myogenic activity (Qin et al.,
2008). Furthermore, ginseng has been shown to exert
cardioprotective effects via its antioxidant activity, by increasing
coronary perfusion flow (Chen, 1996) and by enhancing contractile
function during ischemic and reperfusion events (Deng and Zhang,
1991; Xie et al., 2006; Park et al., 2021). Ginseng also can negatively
regulate pro-inflammatory cytokines expression and accelerate
inflammation regression (Zhou et al., 2017; Kang et al., 2018).
Ginseng consumption may aid in alleviating fatigue and help
improving physical performance and exercise endurance by
increasing SIRT1 deacetylase activity (Yang et al., 2018),
improving energy metabolism, and inhibiting oxidative stress in
skeletal muscles (Tan et al., 2013; Tan et al., 2014).

Ginseng may also have a positive impact on sexual function
by promoting the release of endothelial nitric oxide, which
improves penile hemodynamics and attenuates impairments in
endothelial L-arginine-NO activity(Castela and Costa, 2016).
This can directly influence the cavernous tissues and trigger
erection via corporal smooth muscle relaxation (Castela and
Costa, 2016; Ying et al., 2018). In addition, ginseng may have
beneficial effects on preventing respiratory diseases. Indeed,
ginseng can significantly amplify the serum antibody response
to relevant vaccines (Song et al., 2010), inhibite lung
inflammation, and reduce the infiltration of inflammatory cells
into the lung tissue (Lee et al., 2018). Several studies on ginseng
used in NSCLC patients have shown that ginseng extract inhibits
tumor growth by altering the proliferation and morphology of
tumor cells (Duan et al., 2017; Li et al., 2018; Lev-Ari et al., 2021),
which highlights the potential for its widespread usage in clinical
practice.
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The active ingredients of ginseng have not been well reported
in previous reviews. The quality and composition of its active
ingredients may vary depending on numerous factors, including
the plant species, cultivation methods, age at harvest, and the part
of the plant used for extraction (Leung and Wong, 2010).
Furthermore, there are studies reporting that the oral
bioavailability of ginsenosides is very low. It may subject to
poor permeability, low membrane permeability and
biotransformation (Murugesan et al., 2022). Therefore, it is
not possible to make appropriate recommendations on the
dosage and dosing frequency of ginseng use based on current
evidence. Although ginseng was not related to any significant side
effects, it should not be used as a substitute for medication.
Moreover, ginseng may not be appropriate for all populations,
and it should only be administered under the care of physicians
and/or nutritionists. The adverse events reported in most studies
mainly including “gastrointestinal symptoms” and potential
bleeding. However, patients and clinicians should remain
aware of potential interactions between ginseng and
conventional medicines, and further studies are required to
identify any dangerous interactions (Izzo and Ernst, 2009;
Dong et al., 2017). Because there is limited information on the
safety of ginseng from clinical trials, it is difficult to draw
definitive conclusions regarding its safety profile. Therefore,
we hope that toxicological trials on ginseng, especially related
to its long-term and frequent use, will be conducted in future.
These studies will also help to provide more comprehensive
safety data that can be used to standardize herbal medicine
regimens (Qu et al., 2018).

In this review, we used the AMSTAR-2 checklist to evaluate
the methodological quality of the included meta-analyses, and
the findings indicated the existence of several possible
constraints. Our findings indicate a need for significant
improvements related to item two, three, four, seven, 10 and
15. As we know, registration and publication of protocols can
promote the transparency and reproducibility of the meta-
analyses (Page et al., 2018). It also reduces redundant efforts
among diverse research teams (Sideri et al., 2018; Rombey et al.,
2020). It is recommended that authors register their protocols in
publicly available and open databases, such as the PROSPERO
platform and Cochrane Library, to prevent possible bias in the
study (Chien et al., 2012). The AMSTAR-2 checklist necessitates
that review authors provide a rationale for their selection of a
specific study design for meta-analysis (Shea et al., 2017), as study
designs serve various purposes. In addition, a comprehensive
literature search strategy is the foundation for conducting meta-
analysis and guarantee the reliability of the findings. This also
helps authors include all relevant studies and obtain accurate
conclusions without the risk of selection bias (Qiu and Wang,
2016). Furthermore, review authors are required to provide a
complete list, along with the rationale for their exclusion. This
practice can enhance the transparency of the selection procedure
and facilitate evaluating the integrity of the results. Authors
should clearly disclose their sources of funding. Most studies
indicate the absence of independent financial support, which is
typically associated with financial conflicts of interest; for
example, authors may present favorable outcomes and/or
amplifying the effects of pharmaceuticals or devices supplied

by industry sponsors (Lundh et al., 2018). Finally, publication
bias may influence the pooled estimates by exaggerating the
efficacy of a drug or downplaying the safety outcomes
(Herrmann et al., 2017; Furuya-Kanamori et al., 2020). In this
regard, funnel plots, Egger’s test, Begg’s test, and Macaskill’s test
are all effective methods for assessing publication bias
(Hayashino et al., 2005).

The GRADE system indicated that the evidence quality was
very low to low. This emphasized the need for considerable
improvements in future studies, which would help ensure that
any clinical recommendations are based on high-quality data. The
review revealed that the most frequent downgrade factor was the
risk of bias. The primary cause was that RCTs lacked transparent
or entire information on randomization, blinding, and allocation
concealment. Hence, it is recommended that researchers directing
upcoming investigations allocate more significant consideration
toward the design framework and execution processes.
Additionally, researchers should comply with basic guidelines
for reporting clinical trials, such as—CONSORT statement
(Schulz et al., 2010)—so as to provide better evidence to
support their healthcare recommendations. Another downgrade
factor was the significant heterogeneity across studies, which may
be related to differences in the type of ginseng used and the dosage,
dosing frequency, and treatment duration. Future RCTs should
standardize the bioactive components of ginseng and provide
detailed data related to the above parameters, as well as
treatment adherence. Additional evidence is also required to
verify the value of ginseng for clinical use in patients with high
blood pressure and liver diseases. Other priority research areas
include the anti-aging, immunomodulatory, and neuroprotective
effects of ginseng; although there is plenty of evidence from animal
and mechanistic studies supporting the effects of ginseng, its
impact on humans has not been thoroughly investigated in
clinical trials.

This review had several strengths and limitations. One strength
of this review is that it synthesized evidence-based data from
clinical practice, and the findings improved our understanding
of the effects of ginseng use in the clinical setting. Notably, we
adopted a rigorous study design that included assessments of
methodological quality and quality of evidence employing
AMSTAR-2 (Shea et al., 2017) and GRADE system (Guyatt
et al., 2011) latest versions. The findings can guide future
research and aid in making clinical decisions. However,
although two trained researchers independently evaluated the
quality of methodology and evidence in this review, any
subjective biases could not be eliminated. Moreover, as most
studies did not mention the side effects, which made it difficult
to precisely evaluate ginseng safety in clinical practice.

5 Conclusion

Our umbrella review suggests that ginseng has beneficial effects
on health outcomes, including metabolic indicators (e.g., TC, TG,
LDL-C, HDL-C, FBG, HOMA-IR, BW,WC, BMI, SBP, DBP),
inflammatory markers (e.g., IL-6 and TNF-α), fatigue and
exercise endurance, seasonal upper respiratory infections, colds,
sexual function, female menopausal symptoms, unstable angina
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as well as NSCLC and related complications. Adverse events
included gastrointestinal symptoms and potential bleeding, but
no serious adverse events were reported. However, there are
several limitations in methodological quality across studies.
Therefore, researchers should pay attention to the design and
implementation of RCTs. Moreover, researchers need to comply
with basic guidelines for reporting clinical trials so as to provide
better evidence to support the healthcare needs of patients.
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