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Korean red ginseng (unskinned Panax ginseng before it is steamed or otherwise heated and subsequently dried) is one of the most
widely used herbal remedies. This systematic review evaluates the current evidence for the effectiveness of red ginseng for treating

erectile dysfunction.

METHODS

Systematic searches were conducted on 20 electronic databases without language restrictions. Hand-searches included conference
proceedings and our files. All randomized clinical studies (RCT) of red ginseng as a treatment of erectile dysfunction were considered
for inclusion. Methodological quality was assessed using the Jadad score.

RESULTS

Seven RCTs met all the inclusion criteria. Their methodological quality was low on average. Six of the included RCTs compared the
therapeutic efficacy of red ginseng with placebo. The meta-analysis of these data showed a significant effect (n = 349, risk ratio, 2.40;
95% Cl of 1.65,3.51, p < 0.00001, heterogeneity: tau? = 0.05, x> = 6.42, p = 0.27, I = 22%). Subgroup analyses also showed beneficial
effects of red ginseng in psychogenic erectile dysfunction (n =135, risk ratio, 2.05; 95% Cl of 1.33,3.16, p=0.001, heterogeneity:

x> =0.08, p=0.96, I>=0%).
CONCLUSIONS

Collectively these RCTs provide suggestive evidence for the effectiveness of red ginseng in the treatment of erectile dysfunction.
However, the total number of RCTs included in the analysis, the total sample size and the methodological quality of the primary studies
were too low to draw definitive conclusions. Thus more rigorous studies are necessary.

Introduction

Erectile dysfunction (ED) affects 30-50% of men aged
40-70 years. Age, smoking and obesity are the main risk
factors. In about 20% of cases psychological problems are
the cause [1]. Current medical interventions for the man-
agement of ED include oral drugs, intrapenile therapies
(intra-urethral suppositories and intracavernous injec-
tions) and penile prosthesis implantation. Although con-
siderable advances have been made, the ideal treatment of
ED has not been identified [2]. Herbal therapies for ED
include yohimbine which is burdened with serious adverse
effects [2, 3] and red ginseng (Panax ginseng) [2].

Ginseng cultivated in Korea is classified into three
types, depending on how it is processed: fresh ginseng
(less than 4 years old), white ginseng (4-6 years old and
dried after peeling), and red ginseng (harvested when 6
years old, steamed and dried) [4]. Red ginseng is not
skinned before it is steamed or otherwise heated and sub-
sequently dried. In the course of the steaming process,
ginseng starch is gelatinized, causing an increase in
saponin content. Traditionally red ginseng has been used
to restore and enhance normal well-being, and is often
referred to as an adaptogenic [5]. One of the therapeutic
claims for red ginseng is that it enhances sexual function.
Recent guidelines on the treatment of ED [1, 2] for evi-
dence of effectiveness of red ginseng were based only on
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one or two randomized clinical trials and ignored studies
not published in English [6, 7]. The aim of this systematic
review is to update, complete and critically evaluate the
evidence from RCTs for or against the effectiveness of red
ginseng for patients with ED.

Methods

Data sources

The following electronic databases were searched from
their inceptions up to January 2008: Medline, AMED, British
Nursing Index, CINAHL, EMBASE, Psycinfo, The Cochrane
Library 2008 (Issue 1), six Korean Medical Databases
(Korean Studies Information, DBPIA, Korea Institute of
Science and Technology Information, and Research Infor-
mation Center for Health Database, Korea Medline,
National Assembly Library), and four Chinese Medical
Databases (China Academic Journal, Century Journal
Project, China Doctor/Master Dissertation Full Text DB, and
China Proceedings Conference Full Text DB) and three
Japanese electronic databases (Japan Science and Tech-
nology Information Aggregator Electronic, Journal@rchive
and Science Link Japan). The search phrase used was (red
ginseng AND [ED or impotence or sexual dysfunction]).
We also manually searched our departmental files and
relevant journals (FACT [Focus on Alternative and Comple-
mentary Therapies], up to December 2007).In addition, the
references in all located articles were manually searched
for further relevant articles.

Study selection

All articles were included that reported an RCT in which
human patients with any type of ED were treated with any
type of red ginseng. Studies comparing two different
forms of ginseng and those in which no clinical data were
reported were excluded. No language restrictions were
imposed.

Data extraction and quality assessment

Hard copies of all articles were obtained and read in full. All
articles were read by three independent reviewers (DJJ,
MSL, BCS) and data from the articles were validated and
extracted according to pre-defined criteria (Table 1). Allo-
cation concealment was assessed using the Cochrane
classification [8]. To assess methodological quality the
Jadad scale [9] was used. Discrepancies were resolved
through discussion between two reviewers (DJJ, MSL) and
if needed, by seeking the opinion of a third reviewer (EE).

Data synthesis

The response rates in the red ginseng and placebo arms
were used as a basis for calculating the risk ratio, or relative
risk (RR) (weighted according to sample size). RR and 95%
confidence interval (Cl) were calculated using the response
rates for red ginseng (successful improvement of sexual
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function) as a basis. Standard mean differences (SMD) and
95% Cl were also calculated for total scores of sexual func-
tion (international using the Cochrane Collaboration’s soft-
ware (Review Manager (RevMan) Version 5.0 for Windows.
Copenhagen:The Nordic Cochrane Centre).The variance of
the change was imputed using a correlation factor of 0.4
suggested by the Cochrane Collaboration. If appropriate,
we then pooled data across studies using random effects
models if excessive statistical heterogeneity did not exist
The tau?, chi-square test and the Higgins I? test were used
to assess heterogeneity [8]. Homogeneous datasets were
statistically pooled using a random effects model because
of clinical heterogeneity between each study such as age,
dose of red ginseng, treatment duration and etiology of
ED.

Results

The searches identified 28 potentially relevant studies, of
which seven met our inclusion criteria (Figure 1). The key
data from all included RCTs are summarized in Table 1 [6, 7,
10-14]. One RCT [15] which employed different types of
ginseng was not included. Two duplicated RCTs were
excluded [6, 7]. Choi et al. [6] published their trial twice in
Korean and English and the English version is included.The
other duplicated RCT was published in a master’s thesis [7].
Six RCTs originated from Korea [6, 7, 10-13] and one from
Brazil [14]. Five of the included trials adopted a two-armed
parallel group design [10-14], one three-armed parallel
group design [6] and one cross-over design [7]. The seven
trials evaluated 363 men aged from 24 to 70 years old.The
range of duration of ED was from 1 to 30 years. The dura-
tion of treatment ranged from 4 to 12 weeks.The adopted
doses of red ginseng were 600 mg, three times daily in
four trials [6, 10, 11, 13], 900 mg in two studies [7, 12] and
1000 mg in one trial [14]. Three trials were conducted in
psychogenic ED patients [6, 10, 11], one in vasculogenic
impotence patients [12] and three in mixed kinds of ED [7,
13, 14]. The subjective outcome measures in these trials
were the International Index of Erectile Function (IIEF) [7,
10, 11, 14], Watts sexual function questionnaire [12], global
efficacy question [7, 10, 11, 14] (mainly for erection suffi-
cient for normal satisfaction) and author made structural
interview questionnaires related to erectile function [6, 13]
(without testing validity and reliability). Baseline compari-
sons of symptoms of ED were reported in three trials [7,12,
14]. Others reported only the mean average of outcome
measures, statistical p values and standard deviations [10,
13] or no reporting of baseline comparisons [6, 11].

Methodological quality

The methodological quality of the RCTs was variable (from
1 to 5). Only one described the method of randomization
[7], and only one RCT described the method of double-
blinding [7]. Details of drop-outs and withdrawals were
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Potentially relevant
articles identified
(n=28)

Trials excluded (n = 18)
¢ Animal experiment (n = 8)
* Non-RCTs (n=2)

* Not clinical trial (n=8)

RCTs identified (n = 10)

RCTs excluded (n=3)
* Not relevant to red ginseng
(n=1)
* Duplicated publication
(n=2)

RCTs included (n=7)

Figure 1

Flowchart of trial selection process. RCT: randomized clinical trial

described in three trials [6, 7, 12]. Dropout rates ranged
from 0% [6, 7] to 19%. None reported details on allocation
concealment. One RCT adopted assessor blinding [7]. Two
trials [12, 14] mentioned that they had adopted double-
blind methods but did not report details.

Outcomes

Response rate Six RCTs reported the therapeutic efficacy
(improvement of erectile function) of red ginseng com-
pared with placebo control and all favoured red ginseng
[6,7,10, 11,13, 14].The meta-analysis of the RCTs suggests
red ginseng to be superior to placebo (n =349, RR, 2.40;
95% Cl of 1.65,3.51, p < 0.0001, heterogeneity: tau? = 0.05,
x> =6.42, p=0.27, I>=22%, Figure 2A). Sensitivity analysis
demonstrated that the value did not vary much despite
changes in the statistical model [random effect model,
2.40 (1.65, 3.51) and fixed effects model, 2.87 (2.07, 3.96)].
Subgroup analyses also showed beneficial effects of red
ginseng in psychogenic ED (n=135, RR, 2.05; 95% Cl of
1.33, 3.16, p=0.001, heterogeneity: x*=0.08, p=0.96,
I>=0%, Figure 2B) [6, 10, 11]. There was no difference
between the random effect model and the fixed effects
model.

Sexual functions Four RCTs tested the effects of red
ginseng for sexual function on questionnaires compared
with placebo and all trials reported positive effects of red
ginseng [7, 10, 12, 14]. Three trials used the International
Index of Erectile Function (IIEF) [7, 10, 14], while one RCT

Red ginseng for erectile dysfunction BJCP

employed Watts sexual function questionnaire [12]. The
meta-analysis of these three studies with available data [7,
12, 14] shows an effect in favour of red ginseng on sexual
function compared with placebo (n=151, SMD, 0.79,
95% Cl=0.46,1.12, p < 0.00001; heterogeneity: tau® = 0.00,
x>=0.79,p=0.67, I*=0%; Figure 2C).

Discussion

To the best of our knowledge this is the first systematic
review and meta-analysis of RCTs on the effectiveness of
red ginseng for ED. Its results suggest that red ginseng is
more effective than placebo in treating ED. However, the
number of trials, the total sample size and the method-
ological quality of the primary studies are low.

A standard scoring system was used to quantify the
likelihood of bias inherent in the studies based on the
description of randomization, blinding and withdrawals.[9]
Of the seven RCTs, only one RCT [7] reported details of
double-blinding procedures. Two trials [12, 14] mentioned
that they had adopted double-blind methods but did not
report details. Only one RCT was of good methodological
quality with maximum Jadad scores of 5 [7].The remainder
only reached a score of 1[10,11,13,14],2[6,7,10-14],0r 3
[6,12].None of the RCTs reported the concealment of treat-
ment allocation. Trials with inadequate blinding and inad-
equate allocation concealment may lead to selection bias
and are likely to show exaggerated treatment effects. Only
one RCT adopted assessor blinding [7]. Others failed to do
so and contained detection bias. Details of drop-outs and
withdrawals were described in three trials [6,7,12] and the
others did not report this information. This may lead to
exclusion or attrition bias. Thus the reliability of the evi-
dence presented here is clearly limited.

Although all included RCTs adopted placebo control,
none reported success of blinding. Three RCTs [7, 12, 14]
used starch with ginseng flavour for placebo but others
[6, 10, 11, 13] did not report details about the placebo.
Unblinding is, therefore, a further possibility for potential
overestimation of the treatment effects which is known as
performance bias [16]. None of the studies reported a
power calculation, and sample sizes were very small in
some RCTs, with two having less than 30 participants. In
addition, all included trials seem to have failed to report
details about ethical approval. Baseline comparisons of
symptoms of ED were reported in three trials [7, 12, 14].
The baseline imbalances may lead to erroneous conclu-
sions from the statistical analyses. Some studies poorly
described the outcome in their articles [6, 11]. In some
trials only the mean average of all participants was
reported or results were presented only with statistical lan-
guage. In some trials P values or standard deviations were
not provided [10, 13]. Further studies should follow
CONSORT procedures [17].

Br ] Clin Pharmacol / 66:4 /| 447
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(A) Response rate

Treatment Control Risk ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 85% CI M-H, Random, 85% CI
de Andrade et al. [14] 20 30 0 30 1.8% 41.00 [2.59, 648.37]
Choi et dl. [6] 18 30 9 30 25.0% 2.00 [1.08, 3.72]
Choi etal. [13] 18 37 6 27 18.0% 2.19 [1.00, 4.77] I
Choi & Choi [10] 14 24 6 23 18.4% 2.24[1.04,4.81] 4
Choietal. [11] 12 19 3 9 12.3% 1.89 [0.71, 5.08] —o—
Hong etal. [7] 27 45 9 45 24.4% 3.00 [1.60, 5.64] *
Total (95% CI) 185 164 100.0% 2.40[1.65,351] ‘ ‘
Total events 108 33

. 0.1 | 10
Heterogeneity: Tau? = 0.05; Chi? = 6.42, df = 5 (P = 0.27); P = 22% 0 °°'F lacebo F d e
Test for overall effect: Z = 4.55 (P < 0.00001) avours placebo Favours red ginseng
(B) Response rate (Psychogenic ED)
Study or Subgroup Treatment Control Risk ratio Risk Ratio
Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Choi et al. [6] 18 30 9 30 48.8% 2.00 [1.08, 3.72] ——
Choi & Choi [10] 14 24 6 23 31.9% 2.24[1.04,4.81] — &
Choietal. [11] 12 19 3 9 19.3% 1.89 [0.71, 5.08] I e —
Total (95% CI) 73 62 100.0% 2.05[1.33,3.16] o
Total events 44 18
Heterogeneity: Tau? = 0.00; Chi? = 0.08, df = 2 (P = 0.96); 1= 0% w w |
0.05 0.2 I 5

Test for overall effect: Z = 3.25 (P = 0.001)

(C) Sexual function

Favours placebo Favours red ginseng

Treatment Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random,95% CI 1V, Random, 95% CI
de Andrade et al. [14] 46 5.79 20 0.7 52 20 27.0%  0.69 [0.05, 1.33] —
Hong et al. [7] 3.77 6.86 45 =237 653 45 58.5% 0.91 [0.47, 1.34] LB
Kim & Paick [12] 84 726 11 45 7.68 10 14.5% 0.50 [-0.37, 1.37] ]
Total (95% CI) 76 75 100.0%  0.79 [0.46, 1.12] <
Heterogeneity: Tau? = 0.00; Chi2 = 0.79, df =2 (P = 0.67); 12 = 0% 4 ) o i “‘

Test for overall effect: Z = 4.67 (P < 0.00001)

Figure 2

Favours placebo Favours red ginseng

Forest plot of red ginseng for ED on response effectiveness in all kinds of ED (A), psychogenic ED (B) and on sexual function on questionnaires (C).ED:erectile

dysfunction; IIEF: International Index of Erectile function

Self-reported subjective questionnaires completed
by patients and their partners are the most convenient
method of collecting data on ED. Two [6, 13] of the
included RCTs adopted questionnaires which assessed the
symptoms of ED without testing validity and reliability,
while others employed validating inventories for ED.
However, it seems important that only validated question-
naires are used. Unless the outcome measures used have
established reliability and validity, data derived from them
are subject to bias,and comparisons between the results of
different studies are difficult.

The extent to which red ginseng'’s therapeutic effects
depend on the availability and amount of the various
constituents in the preparation is unclear. The optimum
dose of red ginseng is unknown. The single dose
studies used quantities ranging from 1800 mg to
3000 mg of its extracts. Four of trials employed 600 mg,

448 | 66:4 |/ Br | Clin Pharmacol

three times daily as treatment, while two trials used
900 mg and one study 1000 mg. However, a clinical
trial comparing dose dependency has not yet been
performed.

Possible mechanisms of action of red ginseng include
hormonal effects similar to those of testosterone.However,
direct measurements of testosterone concentrations seem
to refute this hypothesis [6, 7, 13, 14]. Others have postu-
lated that red ginseng might induce relaxation of the
smooth muscles of the corpus carvernosum via the nitric
oxide (NO) pathway [14, 18, 19]. Ginsenosides, which are
thought to be the principle active constituents of red
ginseng, have been shown to cause a dose-dependent
relaxation of the corpus caverndosal smooth muscle in
rabbits by increasing release of NO [18, 20-22]. More basic
research is needed to understand fully the mechanisms of
action of red ginseng.



Reports of adverse events with red ginseng were scarce
and those that were reported were mild. Adverse effects
of red ginseng were reported in five of the reviewed RCTs
[7,10, 11, 13, 14]. Six cases of headache or insomnia, four
cases of gastric upset and two cases of constipation were
reported, while three cases of gastric upset occurred with
placebo. Currently, no post-marketing surveillance studies
for red ginseng exist. A review of the safety profile of red
ginseng reported no evidence of adverse drug reactions in
humans with normal doses of red ginseng but pointed out
the lack of data on long-term use.

Our review has a number of important limitations.
Although strong efforts were made to retrieve all RCTs
on the subject, we cannot be absolutely certain that our
searches located all relevant RCTs. Moreover, selective pub-
lishing and reporting are other major causes for bias, which
have to be considered. It is conceivable that several nega-
tive RCTs have remained unpublished and thus have dis-
torted the overall picture [23-26]. It is noteworthy that a
number of studies were supported by manufacturers of
ginseng products, which may have introduced a degree of
bias. Most trials sponsored by the industry revealed a posi-
tive outcome. In this review, three [6, 11, 12] of them were
supported by a company associated with red ginseng
(KT&G Corp) and two [7, 13] of them provided the red
ginseng for trials from KT&G [13] and Korea Ginseng
and Tobacco Research Institute [7]. This is one concern
about possible bias of this systematic review. Another
possible bias is that six [6, 7, 10-13] of the included trials
were carried out in Korea. This is one of the regions which
has been shown to produce largely positive results [27].
Further limitations include the paucity and the often sub-
optimal methodological quality of the primary data. Some
of the RCTs included in the present review were not suc-
cessful in minimizing bias. These facts limit the conclusive-
ness of this systematic review.

In conclusion, the results of our systematic review and
meta-analysis provide suggestive evidence for the effec-
tiveness of red ginseng in treating ED. However, the total
number of RCTs that could be included in this analysis, the
total sample size and the average methodological quality
of the primary studies was too low to draw firm conclu-
sions. More high quality studies are necessary to establish
whether or not red ginseng has a place in the treatment of
ED.
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