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INTRODUCTION

Ginseng has a long history of medicinal use [1-3]. To-
day ginseng preparations are amongst the most popular 
and best-selling herbal medicines worldwide [4]. They 
are employed for a broad range of conditions – some-
times, sadly, without suffi cient proof [5]. 

A clear distinction between Siberian (sometimes also 
called Russian) ginseng, Eleutherococcus senticosus, and 
Asian ginseng, Panax ginseng, is important [6]. The genus 
Panax includes various species such as Panax quinque-
foluis (American ginseng) and Panax japonicus (Japa-
nese ginseng) [4]. The range of ginsenosides contained 
in Korean Panax ginseng has been reported to be larger 
than that in other species [7]. 

In the Korean tradition, several different ways of pre-
paring and manufacturing Panax ginseng exist. Fresh 
ginseng is less than 4 years old; white ginseng is 4 to 6 
years old and is dried after peeling; red ginseng is harvested 
when it is 6 years old, subsequently it is not skinned but 
steamed and then dried. The subject is further compli-
cated by the fact that, according to several laboratory 
investigations, commercially available ginseng products 
are sometimes of less than optimal quality [8,9]. Thus 

negative trial results could theoretically be due to poor 
product quality rather than lack of effi cacy. The aim of 
this ‘mini-review’ is to summarize the existing clinical 
evidence, mainly based on systematic reviews and meta-
analysis, of all types of preparations of Panax ginseng.

HOW TO DETERMINE CLINICAL EFFICACY

Panax ginseng has been used for medicinal purposes 
for centuries. One might therefore assume that it has 
‘stood the test of time’ and its therapeutic value is be-
yond doubt. Yet we know that a long history of use often 
proves very little. It certainly does not conclusively 
demonstrate the effi cacy nor the safety of the treatment 
in question.

In order to show efficacy, we require a comparator, 
i.e., a control group. Without it, one can never be certain 
whether any observed change in health status after the 
administration of a therapy is due to the treatment. It 
might also be caused by a myriad of other factors includ-
ing natural history of the disease or regression towards 
the mean. If we want to also exclude placebo-effects and 
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selection bias, it is best to rely on randomized, placebo-
controlled, double-blind clinical trials.

Numerous such studies of Panax ginseng are now avail-
able. As their results are not always uniform, it is best to 
depend not on selected studies, but on the totality of the 
evidence. This approach of evaluating the evidence is 
called a systematic review. It entails locating all relevant 
clinical trials, evaluating them critically and summariz-
ing the overall findings clearly. Under certain circum-
stances, this can be done by statistically pooling the 
results from several studies to generate a new, overall, 
numerical result. This approach to conducting a system-
atic review is called a meta-analysis.

CLINICAL EFFICACY OF PANAX GINSENG

In 1999, my team published the first systematic re-
view of ginseng preparations. It included clinical studies 
of both Panax ginseng and Eleutherococcus senticosus. 
Five electronic databases were searched for randomized 
clinical trials (RCTs) that were placebo-controlled and 
double-blind. We found 16 such studies, most of which 
tested Panax ginseng for a range of conditions: improve-
ment of physical or psychomotor performance, cognitive 
function, immunological activity, diabetes, and herpes 
simplex infections. Regrettably, most of the studies were 
of poor methodological quality. Because of the paucity 
and the lack of rigour of the primary data, we had to 
draw cautious conclusions: “the effi cacy of ginseng... is 
not established... for any... indication” [10]. Since then, 
many more RCTs and several further systematic reviews 
have emerged, and the overall picture has become more 
promising. 

In 2003, a team from the US reviewed all 9 clinical 
trials testing the effects of ginseng on quality of life. The 
studies turned out to be highly heterogeneous in almost 
every respect. Even though some of these data were 
promising, important caveats were noted. The authors 
therefore concluded that “overall health related quality 
of life cannot… be attributed to Panax ginseng” [11]. 

In 2006, US researchers reviewed all RCTs that tested 
the effects of ginseng on cardiovascular risk factors. 
They identified 34 studies and found mixed effects on 
blood lipids and inconsistent effects on blood pressure. 
They concluded that “current evidence does not support the 
use of ginseng to treat cardiovascular risk factors” [12].

In 2008, Korean colleagues and I published a system-
atic review of ‘red ginseng’ for treating erectile dysfunc-
tion. We searched 20 electronic databases and located 7 
relevant RCTs. The meta-analysis demonstrated a sig-

nifi cant effect over and above placebo, particularly in a 
subgroup analysis focussed on psychogenic erectile dys-
function. Unfortunately the methodological quality of all 
but one study was poor. Thus, our conclusions had to be 
cautious: “Collectively these RCTs provide suggestive 
evidence...” [13]. 

In 2009, Korean colleagues and I published a system-
atic review of Panax ginseng for the treatment of Al-
zheimer’s disease. We searched 20 databases but found 
only two RCTs that met our inclusion criteria. The meta-
analytic result of these data was positive suggesting that 
the intake of Panax ginseng improves cognitive function 
better than placebo. Yet, due to the paucity and the poor 
methodological quality of the primary studies, we con-
cluded that “the evidence for ginseng as a treatment of 
Alzheimer’s disease is...inconclusive” [14]. 

In 2009, American authors published a systematic re-
view of all 5 studies testing the value of North American 
ginseng preparations for preventing the common cold. 
Collectively these data suggested that, compared to 
placebo, ginseng intake reduced the number of patients 
being infected by 25% and shortened the duration of the 
condition by 6.2 days. The authors concluded that “North 
American ginseng appears to be effective in shortening 
the duration of colds...when taken preventatively for du-
rations of 6 to 16 weeks” [15]. 

In 2009, Bahrke et al reviewed the studies testing 
whether ginseng improves athletic performance. They 
found that most of the trials had serious methodological 
fl aws. Their conclusion was that “enhanced physical per-
formance after ginseng administration in well-designed 
investigations remains to be demonstrated” [16]. 

In 2010, Korean colleagues and I published a system-
atic review of Panax ginseng to treat type II diabetes. 
We conducted electronic searches in 14 databases and 
located 6 relevant RCTs. Many of them were less than 
rigorous. Collectively these studies failed to show ef-
fects on glucose metabolism that were different from 
placebo. We therefore concluded that “the evidence... is 
largely negative” [17]. 

Also in 2010, Korean colleagues and I reviewed 5 RCTs 
testing the potential of Panax ginseng to normalize 
elevated blood pressure. The results were collectively 
disappointing but some preliminary evidence emerged to 
suggest that Korean red ginseng might have an antihy-
pertensive effect [18]. 

In addition to the conditions covered by these system-
atic reviews (Table 1), numerous clinical trials and some 
epidemiological studies have emerged related to indica-
tions other than the ones above. Table 2 provides a brief 
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overview of some of the most important, recent data 
[19-22].

HOW TO DETERMINE SAFETY

Clinical trials usually have relative small sample sizes. 
Thus they normally can only tell us something about com-
mon adverse effects but very little about adverse-effects 
which are not common or rare. Even pooled data from 
RCT are usually not very informative in this respect, not 
least because the reporting of adverse effects in clini-
cal trials is often inadequate. In order to reliably assess 
the safety of medical treatments, it is often necessary to 
also rely on case reports, case series, post-marketing and 
other observational studies.

THE SAFETY OF PANAX GINSENG

In 2002, my team published a systematic review eval-
uating all the available clinical data relating to safety is-
sues in connection with Panax ginseng [23]. Systematic 
searches were performed in 5 electronic databases and 
the reference lists of all papers located were checked for 
further relevant publications. All articles containing original 
data on adverse events and drug interactions with Panax 
ginseng were included. Information was also requested from 
12 manufacturers of ginseng preparations, the spontane-
ous reporting schemes of the World Health Organization 
and national drug safety bodies. 

Data from clinical trials suggested that the incidence 
of adverse events of ginseng monopreparations is simi-
lar to that of placebo. The most commonly experienced 
adverse events were headache, sleep and gastrointestinal 
complaints. More serious adverse events emerged in 
case reports and data from spontaneous reporting schemes. 
However, causality was often diffi cult to determine. Com-
bination products containing ginseng as one of several 
constituents were associated with serious adverse events 
and even fatalities. Interpretation of these cases is dif-
fi cult as ingredients other than Panax ginseng may have 
caused the problems. Drug interactions have been re-
ported between Panax ginseng and warfarin, phenelzine 
and alcohol. 

Collectively, these data suggest that Panax ginseng mono-
preparations are rarely associated with adverse events or 
drug interactions. The ones that are documented are usu-
ally mild and transient. Combined preparations are more 
often associated with such events but causal attribution 
is rarely possible [23]. Because there is a paucity of reliable 
data, ginseng “should be consumed with caution during 
pregnancy...and during lactation” [24].

Many investigations have addressed the problem of 
pesticide residues in herbal materials [5]. These residues 
were detected both in preparations of Panax notogin-
seng root, Panax quinquefolium root and Panax gin-
seng root [25,26]. Two recent studies investigated the 
pesticide residues in 155 medicinal herbal samples (25 
species) collected from 11 cultivation bases adhering to 

Table 1. Systematic reviews of Panax ginseng

First author (yr) Condition No. of included studies Main conclusion

Vogler (1999) [10] Any 16 Effi cacy is not established

Coleman (2003) [11] Quality of life 9 Effect uncertain

Buettner (2006) [12] Cardiovascular risk factors 34 Inconsistent effects

Jang (2008) [13] Erectile dysfunction 7 Suggestive evidence

Lee (2009) [14] Alzheimer’s disease 2 Inconclusive evidence

Seida (2009) [15] Common cold 5 Effective for shortening the duration

Bahrke (2009) [16] Improvement of athletic performance Unclear Effect uncertain

Kim (2010) [17] Type 2 diabetes 6 Evidence is largely negative

Huh (2010) [18] Hypertension 5 Effect uncertain

Table 2. Evidence from non-systematic reviews related to the clinical effi cacy of Panax ginseng

Indication Conclusion (quote)

Cancer [19] ...research has continually found tumor inhibition

Cancer fatigue [20] There appears to be some activity

Menopausal symptoms [21] There is no convincing evidence

Viral myocarditis [22] ...signifi cant effects on reducing myocardial enzymes and improving cardiac function
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good clinical practices in Guizhou province. Five kinds 
of phrethroid pesticides were detected and 14.8% of all 
samples were over the legal limit. Above ground parts 
were more seriously affected than roots [27]. Nine types 
of organochlorine pesticides were detected and 7.09% of 
the samples were over the legal limits. Roots were more 
seriously affected than the above ground parts [28]. 

MECHANISMS OF ACTION

Like all herbal extracts, ginseng preparations are com-
plex mixtures of a range of pharmacologically active 
ingredients. The most important and best researched, in 
the case of Panax ginseng, are the ginsenosides, a di-
verse group of triterpenoidal saponins. About 150 differ-
ent ginsenosides have so far been identifi ed [29]. These 
compounds have complex biological activities. The 
mechanisms of action of Panax ginseng are therefore 
diverse, complex and often somewhat uncertain (Table 3) 
[30-38]. 

IMPLICATIONS FOR FUTURE CLINICAL RE-
SEARCH

The clinical effects of Ginseng have been tested for a 
wide range of conditions. Yet the collective results have 
rarely been convincing (Table 1). To a large extent, this 
is due to the frequently poor quality of the primary studies. 
All the above-mentioned systematic reviews note that 
most of the included clinical trials are methodologically 
fl awed [9-17,28]. It follows that, in order to render the 
fi ndings more conclusive, more rigorous trials are required. 
Specifically, the following frequent drawbacks should 
be addressed:

- Reporting of the trials must be improved and should 
adhere to accepted guidelines, e.g., CONSORT.

- A full description of the tested ginseng preparation 
should be included.

- Treatment periods should be of suffi cient length.
- Adverse effects should be reported in full detail.
- Sample sizes should be adequate and based on pow-

er calculations.
- Outcome measures should be validated.
- Correct statistical analyses must be employed.
- Conclusions must be cautious and based on the data.
- Generally speaking, all details need to be published 

such that the reader is able to replicate the study.

CONCLUSION

Panax ginseng is a popular herbal medicine used world-
wide for a broad range of indications. Many clinical 
trials and systematic reviews are now available. Their 
conclusions vary but, for some indications, they are en-
couraging. Future clinical research in this area should aim 
at overcoming the methodological limitations of much 
of the previous research.
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