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A B S T R A C T   

Panax Ginseng has been widely used in Asian for thousand years. In order to evaluate the efficacy and safety of 
ginseng, more and more ginseng clinical trials (GCTs) have been conducted recently. However, there is a lack of 
an extensive review summarizing the current status for the quality and quantity of ginseng clinical researches 
until now. Therefore, clinical trials for ginseng were retrieved from International Clinical Trials Registration 
Platform and collected through the system retrieval method of Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses in PubMed, the Web of Science, the Korean Studies Information Service System, and SCOPUS 
database. We summarized the clinical characteristics of 152 registered ginseng clinical trials (R-GCTs) and119 
published ginseng clinical trials (P-GCTs), such as source register, recruitment status, primary purpose, duration, 
sample size, conditions, and outcomes. Among them, ginseng has mainly been studied in clinical trials in the 
single-center and less than 200 subjects. In the most GCTs, healthy subjects and patients with various conditions, 
such as cardiovascular and metabolic diseases are administrated with ginseng, ginsenosides or the prescriptions 
containing ginseng for less than 3 months to investigate the protective and therapeutic functions of ginseng. 95 
(79.8 %) published articles showed that ginseng has plenty of positive effects. This review could assist the basic 
researchers and clinical doctors to understand current status and problem of ginseng clinical research, and 
perhaps could benefit for the reasonable and accurate design of future clinical studies.   

1. Introduction 

Panax ginseng (ginseng) is called “Ren Shen” in China, due to its shape 
resembling as an upright humanoid. “Ren” means humans in Chinese, 
therefore it can be seen that ginseng has inextricably linked to the 
human body and plays an important role in regulating human health and 
treating different diseases [1,2]. In the long years of medical develop-
ment of traditional Chinese medicine (TCM) or modern medicine, 
ginseng has been applied in different types, like combined in a formula, 
or Korean red ginseng, a thermal-processed ginseng, has been reported 
with various beneficial effects, such as anti-stress, anti-oxidative, 
anti-inflammatory and anti-diabetic functions [3]. 

This is attributed to the fact that ginseng contains many pharmaco-
logical active ingredients, including ginsenosides, carbohydrate, 

phytosterol, polyacetylene, polyphenols, polysaccharides, organic acid, 
amino acid, vitamin, and minerals, each of which can play a potential 
function in the protection and treatment of many diseases [4–7]. 
Although ginseng has been widely used all over the world for thousands 
of years [1,8], its function has not been explained systematically [9,10]. 
In recent decades, more and more researchers are trying to conduct 
clinical trials to investigate the efficacy and safety of ginseng adminis-
tration in different subjects [11]. However, there is a lack of an extensive 
review summarizing the current status of ginseng clinical researches 
until now. Most reports for the summaries of ginseng clinical researches 
are systematic reviews for one type of disease, such as hypertension 
[12], type 2 diabetes [13], and Alzheimer’s disease [14]. Only one re-
view we found reported the status of ginseng clinical trials (GCTs) 
registered in the World Health Organization (WHO) International 
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Clinical Trials Registration Platform (ICTRP) until December 2017 [11]. 
Therefore, it is necessary to make a comprehensive and updated analysis 
for the quantity and quality of GCTs to evaluate the current status of 
ginseng researches [15,16]. 

In this review, we first retrieved the registered ginseng clinical trials 
(R-GCTs) in trial registries of ICTRP with standardized process re-
quirements. Some finished registration items did not update their results 
in time in the WHO platform. Then, we compiled the published ginseng 
clinical trials (P-GCTs) over the past 20 years through the system 
retrieval method of Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) in a series of public databases [17]. Taken 
together, we summarized basic clinical characteristics and disease 
classification of the subjects in ongoing and completed clinical re-
searches of ginseng to update current status and discussed its challenges 
and future perspectives of GCTs. This review could assist the basic re-
searchers and clinical doctors to understand current status and problem 
of ginseng clinical researches, and perhaps could benefit for the 
reasonable and accurate design of future clinical studies. 

2. Methods 

2.1. Search strategy 

The preparation of this review was conducted in two steps: (1) In R- 
GCTs step, we first used the registration database of WHO registries 
through the ICTRP Search Portal (http://apps.who.int/trialsearch) to 
get registration items about GCTs [18]; (2) In P-GCTs step, the published 
ginseng clinical studies were reviewed and followed the PRISMA 
guidelines. Electronic searches of articles were conducted from their 
inception to April 2020, with the language restriction as English in 
PubMed, the Web of Science, the Korean Studies Information Service 
System, and SCOPUS database. The search terms used were “ginseng” 
including Panax ginseng radix, Panax ginseng, ginseng radix, or red 
ginseng. Furthermore, a secondary search was performed by screening 
the reference lists of articles that met the inclusion criteria. The records 

of Panax quinquefolius, American ginseng, or Panax notoginseng will be 
excluded. 

2.2. Data selection and extraction 

2.2.1. Trials/studies selection and data extraction 
The retrieved records were exported into the Microsoft Excel for the 

screening. A combination of title, abstract, and full-text screen was 
performed by the first author (ZZ) to exclude any record that was not a 
Panax ginseng trial, or the trial’s recruitment status was termed or sus-
pended. Before the data extraction, all data were corrected by the 
original registration website, in case of deferred update in the WHO 
platform. The following data for ginseng trial records were extracted: 
trial identifier, study title, primary sponsor, date of registration, register 
source, trial phase, recruitment status, anticipated enrolment sample 
size, condition studied, intervention, funding source, eligibility criteria 
(age group and sex), and study design [11]. However, the information of 
R-GCTs in ICTRP was not timely updated, which did not reflect the 
present research status of completed GCTs [19]. We followed the process 
of a systematic literature review and extracted the data by the first 
author (SF) using a predefined form that contained the following items 
presented in a Microsoft Excel sheet: titles, research vehicles (e.g. Panax 
ginseng, Korean red ginseng), disorders, duration, sample size, random-
ized controlled trials (RCTs), and positive outcome. 

2.2.2. Discrepancies 
Data extraction was performed by two authors (ZZ, SF). Any dis-

crepancies were resolved between the two authors. If the two authors 
did not agree on a resolution, the third author (PX) made the final 
decision. 

2.3. Data analysis 

2.3.1. Trials in ICTRP 
Descriptive statistics were used to characterize the ginseng trials 

Fig. 1. Flowchart of ginseng trial selection in WHO International Clinical Trials Registry Platform.  
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extracted from the ICTRP Search Portal. Continuous variables were re-
ported as the medians and interquartile ranges, and categorical variables 
were shown as the proportions. All statistical analyses were performed 
using the SAS software (version 9.3, SAS Institute Inc., Cary, NC, USA). 
Missing values were excluded from the analysis unless indicated. 

2.3.2. Studies in publication 
Included studies were independently analyzed; based on the specific 

outcome measures used, sample size, age and gender of participants, and 
the interventions. The results were detailed based on the changes in the 
outcome measures from baseline to post-treatment and/or between 
intervention groups with the probability value less than 0.05 as statis-
tically significant [11]. 

2.4. Data visualization 

Histogram was drawn with GraphPad Prism 8.0 (GraphPad Software, 
San Diego, CA, USA). Radar charts were drawn with Python (matplotlib) 
for data visualization as previous reported [20]. 

3. Results 

3.1. Current status of registered ginseng clinical trials 

3.1.1. Basic characteristics of R-GCTs 
We retrieved 237 records from the ICTRP database, of which 62 re-

cords were excluded because of their interventions were not Panax 
ginseng. 23 records were excluded after full-text screening since they did 
not meet the inclusion criteria: 4 systematic review records, 5 records 
were termed or suspended and 14 not completed records were excluded. 
And a total of 152 records in the ICTRP were analyzed for basic trial 
characteristics (Fig. 1). 

We found that 152 trials were registered in the following 9 registries: 
TCTR (1), JRPN (17), ISRCTN (22), German Clinical Trials Register (1), 
EU Clinical Trials Register (3), CRIS (31), ClinicalTrials.gov (60), 
ChiCTR (8), and ANZCTR (9). For the recruitment status of these trials, 
94 (61.9 %) have been completed, 39 (25.7 %) are actively recruiting 
subjects, and most of the remaining trials have not yet begun to recruit 
participants. The primary purpose of 79 (51.9 %) R-GCTs was for disease 
treatment, followed by the prevention (44, 28.9 %), supportive care (22, 
14.5 %), and basic science studies (6, 3.9 %). As shown in Fig. 2A, we 
further analyzed the recruitment progress and primary purposes 

according to ginseng species, like ginseng, red ginseng, formula, and 
compounds, and found the recruitment of red ginseng research is close 
to the number in recruiting, while the recruitment of ginseng research is 
mostly completed and less in recruiting. Meanwhile, the numbers of red 
ginseng primary purpose like treatment and prevention are more bal-
anceable than that in ginseng (Fig. 2A). For other factors, the efficacy is 
the primary endpoint in (90, 59.2 %) of R-GCTs, followed by the safety/ 
efficacy (53, 34.9 %) and pharmacokinetics /pharmacodynamics (6, 3.9 
%). Most of the study type is an interventional model (145, 95.4 %). The 
allocation of R-GCTs is 137 RCTs in contrast to 15 non-RCTs, and 118 
(77.6 %) of R-GCTs chose placebo comparator. The sample size is mostly 
distributed in the middle and small sample size, 92 % is less than 200 
subjects. Of these R-GCTs, nearly 95 % of sponsors are non-industry, like 
university, hospital, and research center. Only 8 trials are supported by 
industry. These characteristics above and others, such as masking style, 
phase, age, and arms of the R-GCTs are summarized in Table 1. 

3.1.2. Disease classification of R-GCTs 
Among these trials we retrieved from ICTRP, the primary purpose of 

ginseng trials is the treatment for different diseases, including metabolic 
diseases, cardiovascular disorders, cognitive diseases, fatigue, cancer, 
sexual function, and pulmonary diseases (Fig. 2B). Removed 9 records 
which are difficult to classify by disease, we found that most of the R- 
GCTs researched in 37 trials for metabolic diseases (22.8 %), such as 
type 2 diabetes and impaired glucose tolerance [21,22]. The cardio-
vascular diseases, fatigue, sexual function, quality of life, and cognitive 
diseases have similar counts from 15 to 20. In the treatment-oriented 
research of ginseng, the distribution of different diseases is relatively 
approached (Fig. 2B). 

3.2. Current status of published ginseng clinical trials 

Since lots of the registrars did not update the results of clinical trials 
in real-time, when they completed their researches. Therefore, we 
collected published clinical trials of ginseng to obtain current status and 
track the conclusion of the efficacy of ginseng in different subjects. After 
removing the duplicates from 966 records, 201 records are excluded 
from 345 P-GCTs: articles not be related to ginseng (102), animal or in 
vitro studies (68), systematic review articles (27), or no control group (4) 
are excluded as primary reasons to retrieve 144 records. RCTs are 
considered as the gold standard to measure the efficacy of an inter-
vention by assigning the individuals randomly to either the intervention 

Fig. 2. The characteristics of registered ginseng clinical trials in different administration and primary purpose. A: Radar chart of trial characteristics by three major 
ginseng species. B: Radar chart of disease-oriented trials for three primary purposes. Each axis shows numbers of trials with given property, such as recruitment 
status, interventional model, and diseases. 
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or control arm [23]. To improve the clinical evidence level of this re-
view, 25 of the 144 selected studies are not RCTs and excluded. After 
screening, 119 studies with the publications are identified as eligible for 
inclusion as detailed in Fig. 3. 

After summarizing and sorting out the published studies, we found 
that ginseng (48, 40.3 %), Korean red ginseng (40, 33.6 %), and a few 
prescriptions containing ginseng, and combined application (23, 19.3 
%) or ginseng compounds (8, 6.7 %) were studied. Among them, 32 (48, 
66.7 %) ginseng extract, 34 (40, 85.0 %) Korean red ginseng, 22 (23, 
95.7 %) formula contained ginseng and 7 (8, 87.5 %) compounds from 
ginseng, amount to 95 (119, 79.8 %) published articles showed that 
ginseng has plenty of positive effects, including regulating blood glucose 
concentration and metabolic syndrome [22,24], reducing cardiovascu-
lar risk factors [25,26], and improving cognitive and memory level [27], 
fatigue, physical tolerance [28], sexual function [29], and quality of life, 
especially those in cancer patients [30]. The sample size of most studies 
is restricted to fewer than 100 participants (98), which accounts for 82.3 
% of the P-GCTs, and 21 studies with more than 100 participants ac-
count for 17.6 % of the P-GCTs. Since the sample size is generally small, 
it is easy to find that most of the studies are single centers, account for 
88.2 %. All recruitment is completed by a hospital or a research center, 
which is common in China. Only 14 multi-center clinical studies have 
been published. Among them, the first one was ginseng extract in 
postmenopausal women, which was published in 1999 [31], most of the 
rest were published in the last 5 years. In a largest multi-center, ran-
domized, double-blinded, and placebo-controlled trial, 643 patients 
with chronic atrophic gastritis in 4 hospitals were enrolled, which 
showed that red ginseng may reduce relative cancer risk of male patients 
[32]. Another multi-center GCT showed that chemotherapy combined 
with ginsenoside Rg3 could improve patients’ symptoms and reduce 
chemotherapy-induced myelosuppression [33]. For the duration of 
ginseng intervention in P-GCTs, 24.4 % of P-GCTs (29) are less than 1 
week and 55.5 % of 119 studies (66) are ranged from 1 week to 3 
months. In the accordance with registered clinical trials, P-GCTs cover 
multiple diseases of different tissue systems, such as cardiovascular 
diseases (28, 23.5 %), metabolic diseases (18, 15.1 %), cancer (9, 7.6 %), 
and cognitive and memory disorders (10, 8.4 %). Meanwhile, the 
qualities of life, including the well-being [34], immunological function 
[35], physiological parameter [36], the improvements of facial wrinkles 
[37], and work stress [38] are assessed in subjects with 31 trials, which 
accounts for 26.1 %. Overall, the current clinical characteristics of 
P-GCTs are summarized in Table 2. 

Based on the findings above, we summarized the present situation of 
152 R-GCTs and 119 P-GCTs in this review. Only 26 clinical researches 
about ginseng were published before 2005. From 2005–2020, the R- 
GCTs are gradually increased and around 10 clinical studies are pub-
lished every year. Especially, the number of R-GCTs and P-GCTs be-
tween 2014 and 2016 is much closed and maintains at about 10. 
Collectively, the number of ongoing and completed GCTs in each year 
since 2005 is shown in Fig. 4. 

4. Discussion 

This review provides an overview of the current status of ginseng 
clinical registration information and published articles. It is not only an 
update of the former review of R-GCTs, but also a new and extensive 
survey of the published ginseng research in different conditions, which 
not limited to a single disease. Clinical research studies, especially large- 

Table 1 
The Characteristics of Registered Ginseng Clinical Trials.  

Characteristic Category Numbers 
(n = 152) 

Percentage 
(%) 

Source register 

TCTR 1 0.7 
JRPN 17 11.2 
ISRCTN 22 14.5 
German Clinical Trials Register 1 0.7 
EU Clinical Trials Register 3 2.0 
CRIS 31 20.4 
ClinicalTrials.gov 60 39.5 
ChiCTR 8 5.3 
ANZCTR 9 5.9  

Recruitment status 

Not yet recruiting 17 11.2 
Recruiting 39 25.7 
Completed 94 61.9 
Authorized 2 1.3  

Primary purpose 

Treatment 79 51.9 
Supportive care 22 14.5 
Prevention 44 28.9 
Basic Science 6 3.9 
Unknown/missing 1 0.7  

Endpoint 

Safety/Efficacy study 53 34.9 
Efficacy 90 59.2 
Safe 3 2.0 
Pharmacokinetics 4 2.6 
Pharmacodynamics 2 1.3  

Study type 
Treatment study 1 0.7 
Observational study 6 3.9 
Interventional 145 95.4  

Allocation Randomized 137 90.1 
Nonrandomized 15 9.2  

Placebo comparator Yes 118 77.6 
No 34 22.4  

Target size 

< 50 56 36.8 
51 to 100 63 41.5 
101 to 200 25 16.5 
201 to 500 5 3.3 
501 to 1000 2 1.3 
Not applicable 1 0.7  

Funding source 
Industry 8 5.3 
Non-industry 144 94.7  

Masking style 

Single-blind 18 11.8 
Double-blind 94 61.8 
Qua-blind 12 7.9 
Tri-blind 5 3.3 
Open label 21 13.8 
Unknown/missing 2 1.3  

Phase 

Phase 1 20 10.5 
Phase 2 44 23.0 
Phase 3 29 19.1 
Phase 4 22 14.5 
Post-market 1 0.7 
Not applicable 36 23.7  

Intervention model 

Parallel assignment 102 67.1 
Crossover assignment 30 19.7 
Factorial assignment 6 3.9 
Single group assignment 14 9.2  

Arms 

1 24 15.8 
2 102 67.1 
3 13 8.5 
4 11 7.2 
5 2 1.3  

Table 1 (continued ) 

Characteristic Category Numbers 
(n = 152) 

Percentage 
(%)  

Age 
Child-senior 10 6.6 
Adult 55 36.2 
Adult-senior 87 57.2  
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scale, multi-center RCTs could provide indisputable evidence for 
exploring the effectiveness of ginseng in different populations. 

Since 2005, only a few hundred of R-GCTs are conducting or 
completed in the whole world to evaluate the efficacy and/or the safety 
of ginseng-related drugs, such as ginseng extract powder [39], a formula 
containing ginseng, or active ingredients from ginseng. Compared with 
the former review in 2018, almost 20 R-GCTs were newly registered 
within 2 years. As previously reported, most R-GCTs are registered in the 
platforms from the USA, United Kingdom, Korean, and Japan [40]. Less 
than 10 R-GCTs are ongoing in China, which is not matching the situ-
ation of Chinese ginseng output accounting for 70 % of the world [41, 
42]. Therefore, it is necessary that more R-GCTs could be conducted by 
Chinese researchers to satisfy the requirement that cultivated ginseng in 
farmland as a new resource food and the medicinal herb is widely used 
in China [43]. Compared with preclinical studies, the ongoing R-GCTs 
are very rare, and most researchers focus on the basic studies in a variety 
of cell and animal models [44]. It may be related to the characteristics of 
the clinical trials, such as long-term and complicated processes, 
high-level clinical conditions, and huge funding, which limits the 
starting of clinical studies of ginseng [45]. We suggest that the re-
searchers from the university, hospital, or research center may be 
collaborated with industry sponsors to conduct large-scale and 
high-quality R-GCTs. 

As we found, completed R-GCTs in the WHO platform were not 
updated in real-time. Moreover, the clinical protocol of some studies in 
the publication is different from the registered one, which is difficult for 
the readers to analyze the results of R-GCTs. Some researchers only 
registered and published a protocol of a clinical trial about ginseng, but 
that trail was suspended [46]. Based on the situation above, we 
recommend that the protocols and the results of R-GCTs should be 
quickly and exactly renewed in the WHO and individual platforms. 

In the summary of P-GCTs, we found that most P-GCTs are completed 
in single-center and less than 200 subjects. The duration of ginseng 
administration generally is less than 3 months, which may be the major 
reason for the negative effect. After deep analysis for each study, 22 of 
95 P-GCTs with intervention time less than 3 months get negative re-
sults, and 2 of 12 P-GCTs with intervention time of 3–6 months yield 
invalid conclusion [47,48]. Interestingly, all 12 studies with interven-
tion time longer than 6 months achieve significant effects, which suggest 
that long-term intervention can improve the efficiency of ginseng. 
Meanwhile, present studies also indicate that ginseng is safe and toler-
ated in humans, after more than 6 months of oral administration [49]. In 
the P-GCTs, more than 90 % used the RCT method to guarantee the 
reliability and stability of clinical conclusion [50]. According to the 
results we summarized, we conclude that ginseng extracts, ginsenosides, 
or the prescriptions can treat cardiovascular and metabolic diseases and 

Fig. 3. Flowchart of published ginseng trial selection.  
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improve life quality, such as first-night effect [51], mental health, and 
social functioning [52]. Recently, a new study reports that the 12-week 
administration of fermented ginseng powder can benefit liver function 
in 90 male subjects [53]. In addition to ginsenosides, ginseng acidic 
polysaccharide is safe and potentially effective for immune enhance-
ment [54]. However, it is not clear that which of the active ingredients 
from ginseng play protective and therapeutic functions against different 
disorders. Only several trials focus on the pharmacokinetics of ginseng 

to measure the human plasma concentrations of ginsenosides, such as 
Rb1, Rb2, and Rc; which demonstrate that these ginsenosides can be 
biotransformed to Rd and subsequently to compound K [55,56]. Based 
on these findings, we think that large-sample, multi-center, long-term 
RCTs of ginseng-related drugs should be carried out to obtain the 
direct and reliable clinical evidence and explore the advantage of 
ginseng as complementary and alternative medicine in future. 

In this review, we summarized 8 different disorders or conditions of 
P-GCTs, including cardiovascular diseases [57], metabolic diseases [58], 
cognitive and memory diseases [59], as well as various aspects of the 
quality of human life [60,61]. These data suggest that ginseng has 
powerful function and is extensively used in clinical application, which 
may be consistent with the principle of TCM for benefiting 5 vital organs 
of the body, such as the “spleen-stomach”, “heart”, “lung”, “brain”, and 
“kidney” [62]. Although it is not exactly matching with the theory of 
TCM, we have tried to classify different diseases into the corresponding 
organs to clearly understand TCM theory of tonifying Qi in P-GCTs. For 
example, chronic obstructive pulmonary disease and respiratory dis-
eases mainly occur in the lung, which is classified as “lung” disease. 
Digestive and metabolic diseases are classified as “spleen-stomach” 
disease as well as cognitive disorder, memory injury, and Alzheimer’s 
disease are classified as “brain” disease [63]. Through our reorganiza-
tion, we found that 32, 28, 16, 20, or 23 of 116 studies belong to the 
organs of “spleen-stomach”, “heart”, “lung”, “brain”, and “kidney”, 
respectively (Fig. 5). Among P-GCTs, the spleen-stomach diseases take in 
the maximal ratio, at nearly 30 %, which coincides with the theory of 
tonifying Qi in “spleen” as the core of disease prevention and treatment 
[64–67] as described in “Huang Di Nei Jing”, an ancient TCM book [68]. 
As demonstrated in GCTs, ginseng is widely used to improve injury 
situation and life quality for preventing the progression of a variety of 
diseases, not just for the treatment, which indicates its prevention role 
from TCM. Therefore, we recommend that the symptoms of TCM should 
be investigated in GCTs in future, especially in Asian countries, 
including China, South Korea, and Japan, which could explore the 
principle of ginseng for tonifying Qi and supplement the evaluation of 
clinical outcomes. 

5. Conclusion and future perspective 

Here, current status of registered (152) and completed (119) ginseng 
clinical researches was summarized in this review. GCTs registered in 
ICTRP are gradually increasing and the results of around 10 GCTs are 
published every year. Ginseng has mainly been studied in clinical trials 
in the single-center and less than 200 subjects. In the most GCTs, healthy 
subjects and patients with various conditions, such as cardiovascular 
and metabolic diseases are administrated with ginseng, ginsenosides or 
the prescriptions containing ginseng for less than 3 months to investi-
gate the protective and therapeutic function. This review could provide 
the overview of GCTs and a new insight on clinical studies of ginseng in 
future. 

Importantly, several critical issues need to be concerned as the 
following: (1) multi-center and large-scale GCTs should be conducted to 
improve clinical evidence level of ginseng application, under the 
guideline of the stricter and standard protocols; (2) the researchers from 
the university or the hospital should collaborate with the enterprises to 
overcome the difficulties of ginseng clinical researches; (3) The longer 
intervention time, more than 3 months may be considered as a potential 
factor for the efficacy of ginseng in different conditions; (4) In the GCTs, 
active components of ginseng should be clarified for specific efficacy; (5) 
In the GCTs conducted in the TCM culture area, like Asian countries, the 

Table 2 
The Characteristics of Published Ginseng Clinical Trials.  

Characteristic Category Numbers (n =
119) 

Percentage 
(%) 

Ginseng 

Ginseng 48 40.3 
Red ginseng 40 33.6 
Formula 23 19.3 
Compounds 8 6.7  

Efficacy 
Negative 24 20.2 
Positive 95 79.8  

Sample size 

<50 60 50.4 
51− 100 38 31.9 
101− 200 12 10.1 
200− 500 6 5.0 
>500 3 2.5  

Multicenter or 
not 

Multi-center 14 11.8 
Single-center 105 88.2  

Intervention 
time 

<1 week 29 24.4 
1 week to 3 months 66 55.5 
3–6 months 12 10.1 
>6 months 12 10.1  

Conditions 

Cardiovascular diseases 28 23.5 
Pulmonary diseases 5 4.2 
Fatigue 10 8.4 
Sexual function 8 6.7 
Cancer 9 7.6 
Metabolic disease 18 15.1 
Quality of life 31 26.1 
Cognitive and memory 
diseases 

10 8.4  

Fig. 4. Number of registered and published ginseng clinical trials until April 
2020. < 2005: Data before 2005, R-GCTs: registered ginseng clinical trials; P- 
GCTs: published ginseng clinical trials. 
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syndromes of TCM in healthy subjects or patients should be evaluated. 
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