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A B S T R A C T

Background

Dietary supplements with ginseng, or ginseng alone, are widely used for a broad range of conditions, including erectile dysfunction.
Ginseng is particularly popular in Asian countries. Individual studies assessing its eIects are mostly small, of uneven methodological
quality and have unclear results.

Objectives

To assess the eIects of ginseng on erectile dysfunction.

Search methods

We conducted systematic searches on multiple electronic databases, including CENTRAL, MEDLINE, Embase, CINAHL, AMED, and loco-
regional databases of east Asia, from their inceptions to 30 January 2021 without restrictions on language and publication status.
Handsearches included conference proceedings.

Selection criteria

We included randomized or quasi-randomized controlled trials that evaluated the use of any type of ginseng as a treatment for erectile
dysfunction compared to placebo or conventional treatment.

Data collection and analysis

Two authors independently classified studies and three authors independently extracted data and assessed risk of bias in the included
studies. We rated the certainty of evidence according to the GRADE approach.

Main results

We included nine studies with 587 men with mild to moderate erectile dysfunction, aged from 20 to 70 years old. The studies all compared
ginseng to placebo. We found only short-term follow-up data (up to 12 weeks).
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Primary outcomes

Ginseng appears to have a trivial eIect on erectile dysfunction when compared to placebo based on the Erectile Function Domain of the
International Index of Erectile Function (IIEF)-15 instrument (scale: 1 to 30, higher scores imply better function; mean diIerence [MD] 3.52,
95% confidence interval [CI] 1.79 to 5.25; I2 = 0%; 3 studies; low certainty evidence) assuming a minimal clinically important diIerence
(MCID) of 4.

Ginseng probably also has a trivial eIect on erectile function when compared to placebo based on the IIEF-5 instrument (scale: 1 to 25,
higher scores imply better function; MD 2.39, 95% CI 0.89 to 3.88; I2 = 0%; 3 studies; moderate certainty evidence) assuming a MCID of 5.

Ginseng may have little to no eIect on adverse events compared to placebo (risk ratio [RR] 1.45, 95% CI 0.69 to 3.03; I2 = 0%; 7 studies;
low certainty evidence). Based on 86 adverse events per 1000 men in the placebo group, this would correspond to 39 more adverse events
per 1000 (95% CI 27 fewer to 174 more).

Secondary outcomes

Ginseng may improve men's self-reported ability to have intercourse (RR 2.55, 95% CI 1.76 to 3.69; I2 = 23%; 6 studies; low certainty
evidence). Based on 207 per 1000 men self-reporting the ability to have intercourse in the placebo group, this would correspond to 321
more men (95% CI 158 more to 558 more) per 1000 self-reporting the ability to have intercourse.

Ginseng may have a trivial eIect on men's satisfaction with intercourse based on the Intercourse Satisfaction Domain of the IIEF-15 (scale:
0 to 15, higher scores imply greater satisfaction; MD 1.19, 95% CI 0.41 to 1.97; I2=0%; 3 studies; low certainty evidence) based on a MCID
of 25% improvement from baseline. It may also have a trivial eIect on men's satisfaction with intercourse based on item 5 of the IIEF-5
(scale: 0 to 5, higher scores imply more satisfaction; MD 0.60, 95% CI 0.02 to 1.18; 1 study; low certainty evidence) based on a MCID of 25%
improvement from baseline.

No study reported quality of life as an outcome.

We found no trial evidence to inform comparisons to other treatments for erectile dysfunction, such as phosphodiesterase-5 inhibitors.
We were unable to conduct any predefined subgroup analyses.

Authors' conclusions

Based on mostly low certainty evidence, ginseng may only have trivial eIects on erectile function or satisfaction with intercourse compared
to placebo when assessed using validated instruments. Ginseng may improve men's self-reported ability to have intercourse. It may
have little to no eIect on adverse events. We found no trial evidence comparing ginseng to other agents with a more established role in
treating erectile dysfunction, such as phosphodiesterase-5 inhibitors.

P L A I N   L A N G U A G E   S U M M A R Y

Ginseng for improving erectile function

Review question

Does ginseng help men’s ability to have erections?

Background

Many men have problems with gaining an erection. This can result in low self-esteem, relationship issues and reduced quality of life.
Medication and surgery can help with this problem, but studies also suggest that herbal supplements may help. We reviewed the literature
to find out whether certain forms of ginseng, a popular root used in many countries, can help with erection problems.

Study characteristics

We included nine studies that compared the eIects of ginseng against a placebo (dummy drug). These studies included 587 participants
with mild to moderate diIiculty in erection, aged 20 to 70 years old. All information we found was limited to a short follow-up period of
12 weeks or fewer.

Key results

Compared to a dummy drug, ginseng may have a trivial eIect on erectile function, as assessed by two questionnaires specially developed
for this purpose. It may also have little to no eIect on unwanted side eIects. It may also have a trivial eIect on men's satisfaction with
intercourse based on responses to two specialized questionnaires.

When men were simply asked whether their erections improved (without using a specialized questionnaire), the results of this systematic
review show that ginseng may improve the ability to have intercourse.
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Certainty of evidence

The certainty of evidence for most outcomes was low. This means that the true eIect may be substantially diIerent from what this review
shows.
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Summary of findings 1.   Ginseng compared to placebo for erectile dysfunction

Ginseng compared to placebo for erectile dysfunction

Patient or population: men with ED
Setting: outpatient
Intervention: ginseng
Comparison: placebo

Anticipated absolute effects* (95%
CI)

Outcomes No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Relative effect
(95% CI)

Risk with
placebo

Risk difference
with ginseng

What happens?

Erectile function
assessed with: EF domain of IIEF-15
Scale from: 1 (worst: severe ED) to 30
(best: no ED)
Follow-up: 8 weeks

MCID: 4

245
(3 RCTs)

⊕⊕⊝⊝

Low a ,b
- - MD 3.52 higher

(1.79 higher to 5.25
higher)

Ginseng may have a trivial
(clinically unimportant) ef-
fect on EF when assessed
using the IIEF-15

Erectile function
assessed with: IIEF-5
Scale from: 1 (worst: severe ED) to 25
(best: no ED)
Follow-up: range 8 weeks to 12 weeks

MCID: 5

236
(3 RCTs)

⊕⊕⊕⊝

Moderate a
-   MD 2.39 higher

(0.89 higher to 3.88
higher)

Ginseng probably has a triv-
ial (clinically unimportant)
effect on EF when assessed
using the IIEF-5
 

Study population

86 per 1000 39 more per 1000
(27 fewer to 174
more)

Assumed baseline risk c

Adverse events
Follow-up: range 4 weeks to 12 weeks

MCID: absolute risk reduction/increase
of 5%

418
(7 RCTs)

⊕⊕⊝⊝

Low a ,b
RR 1.45
(0.69 to 3.03)

19 per 1000 9 more per 1000

Ginseng may have little to
no effect on adverse events
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(6 fewer to 39
more)

Study populationParticipant's ability to have intercourse
reported by participant (or partner)
Follow-up: range 4 weeks to 12 weeks

MCID: absolute risk reduction/increase
of 5%

349
(6 RCTs)

⊕⊕⊝⊝

Low a ,d
RR 2.55
(1.76 to 3.69)

183 per 1000 284 more per 1000
(139 more to 492
more)

Ginseng may improve par-
ticipant's ability to have in-
tercourse as self-reported
by participant (or partner)

Sexual satisfaction
assessed with: IIEF - intercourse satis-
faction domain

Scale from: 0 (worst: no attempt) to 15
(best: very satisfied)
Follow-up: range 8 weeks to 12 weeks

MCID: 1.5

245
(3 RCTs)

⊕⊕⊝⊝

Low a ,b,e
- - MD 1.19 higher

(0.41 higher to 1.97
higher)

Ginseng may have a triv-
ial (clinically unimportant)
effect on sexual satisfac-
tion based on the IIEF inter-
course satisfaction domain
 

Sexual satisfaction assessed with: IIEF-5
question 5

Scale from: 0 (worst: no attempt) to 5
(best: very satisfied)

Follow-up: 12 weeks

MCID: 0.75 

60
(1 RCT)
 

⊕⊕⊝⊝

Low a ,b,f
-   MD 0.60 higher

(0.02 higher to 1.18
higher)

Ginseng may have a trivial
(clinically unimportant) ef-
fect on sexual satisfaction
based on the IIEF-5 inter-
course satisfaction domain
  

Quality of life - not measured - - - - - We found no studies and
therefore do not know
 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; ED: erectile dysfunction; EF: erectile function; IIEF: International Index of Erectile Function; MD: mean difference; RCT: randomized controlled trial;
RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect
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aDowngraded by one level for study limitations: unclear or high risk in half of domains in included studies.
bDowngraded by one level for imprecision: confidence interval crossed assumed threshold of minimal clinically important diIerence or eIect size.
cEstimates for control event rates for cardiovascular adverse events come from Rosenzweig 1993.
dDowngraded by one level for indirectness: diIerent definitions for measuring the outcome among included studies.
eMinimal clinically important diIerence: 25% improvement (greater than 1.5 points) from the baseline (overall: 5.7).
fMinimal clinically important diIerence: 25% improvement (greater than 0.75 points) from the baseline (ginseng: 2.7; placebo: 3.0).
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B A C K G R O U N D

Description of the condition

Erectile dysfunction is defined as a persistent inability to obtain
or maintain suIicient penile erection to allow satisfactory sexual
intercourse (Khera 2011). Erectile dysfunction is one of the most
common types of sexual dysfunction in men (Korenman 1995;
Lewis 2010; Shamloul 2013). Over 50% of men aged 40 to 70 years
will experience some degree of erectile dysfunction according to
data from the Massachusetts Male Ageing Study, and the condition
is highly correlated with age (Feldman 1994; Johannes 2000).
Erectile dysfunction is projected to aIect approximately 322 million
men in 2025 (Aytaç 1999; Bacon 2003; EAU 2020). The estimated
total annual cost of erectile dysfunction to the UK was GBP 53
million in 1997/1998, GBP 74.8 million in 2000, and over GBP
80 million in 2012 (Department of Health 2014; Plumb 1999;
Wilson 2002). In the USA, each man with erectile dysfunction
spent on average USD 119.26 annually for all erectile dysfunction-
related services or treatment in 2001 (Sun 2005). Annual medical
expenditure in the USA was about USD 330 million in 2000 (Wessels
2007). The main risk factors are age, smoking, hypertension,
coronary artery or peripheral vascular disease, obesity, sedentary
life style, hyperlipidaemia, trauma or surgery to the pelvis or
spine, diabetes mellitus, benign prostatic hypertrophy, depression
and lower urinary tract symptoms (Pastuszak 2016). Diagnosis of
erectile dysfunction includes using validated questionnaires (such
as the International Index of Erectile Function-5 [IIEF-5]), obtaining
a psychological, medical and sexual history, physical exam, blood
tests (testosterone), nocturnal erection test and injection test (EAU
2020). The origins of the condition are psychogenic, iatrogenic and
organic (Muneer 2014; NIH Consensus Conference 1993; Shamloul
2013), and the causes in about 20% of cases are psychological
problems (Khera 2011). More than 90% of erectile dysfunctions are
organic and the condition is strongly related to age (Yafi 2016).
Erectile dysfunction is also largely related with atherosclerosis
in older men (Gareri 2014). Current treatment options for
erectile dysfunction include oral medication (phosphodiesterase
inhibitors such as avanafil, sildenafil, tadalafil and vardenafil),
alprostadil self-injection, alprostadil urethral suppository, vacuum
erection devices, penile implants, penile revascularization and
psychological counseling (EAU 2020; Mayo Clinic 2014; Muneer
2014; Shamloul 2013). Treatment with an oral phosphodiesterase
inhibitor has improved erectile dysfunction of any cause, but
30% to 35% of men do not respond (McMahon 2006; Shamloul
2013). Erectile dysfunction impacts on men's quality of life (QoL)
and self-esteem, which increases the incidence of depression and
interpersonal relationship problems (Rosen 2016).

Description of the intervention

Ginseng, a popular root, has been used for various conditions
in East Asian countries for at least two to five thousand years
(Nair 2012;Xiang 2008a), and is currently consumed in 35 countries
around the world (Baeg 2013). Ginseng belongs to the genus
Panax and includes Panax ginseng (P. ginseng, Korean ginseng),
Panax quinquefolius (P. quinquefolius, American ginseng) and Panax
notoginseng (P. notoginseng, Sanchi ginseng) (Jia 2019). Among
these varieties, P. ginseng has been reported to be the most
eIective in improving brain function, relieving pain and preventing
tumours because it contains more types of ginsenoside and
other compounds than American and Sanchi ginsengs (Choi 2013;
Mancuso 2017). Ginseng is generally classified in three diIerent

ways, depending on how it is processed: fresh ginseng (less than
four years old); white ginseng (four to six years old and dried aXer
peeling); and red ginseng (harvested when six years old, steamed
and dried) (Jia 2019; Yun 2001). The therapeutic eIects of ginseng
are diverse, and the evidence for its eIicacy in treating several
conditions, such as cardiovascular disease (Karmazyn 2011; Lee
2014), neurological disorders (Cho 2012; Kim 2013; Lee 2009; Ong
2015), common cold (Seida 2011), antidiabetic eIects (Chakrabarti
2017; Karmazyn 2019; Xie 2005), obesity and hyperlipidemia (Hu
2011; Song 2014), and hypertension (Hur 2010; Lee 2017a), have
been evaluated. Ginseng has also been used to improve general
conditions relevant to quality of life and athletic performance in the
healthy population (Bahrke 2009; Coleman 2003).

How the intervention might work

Ginseng is a herb that contains various chemical compounds
such as ginsenosides (a class of steroid glycosides and triterpene
saponins). To date, about 150 diIerent ginsenosides have been
identified from the roots, leaves and stems, fruits and flower heads
of ginseng (Christensen 2009). Recent results of studies in ginseng
and ginsenosides show that they have beneficial eIects on cardiac
and vascular diseases, control of vasomotor function, adjustment
of blood pressure and improvement in cardiac function (Kim 2018).
Consequently, pharmacological ingredients related to the eIect of
ginseng on erectile dysfunction should be identified to elucidate
the underlying mechanism of action (Ernst 2010; Nair 2012). In
the case of P ginseng , ginsenosides (a class of steroid glycosides
and triterpene saponins) are reported as the most important active
components. The mechanisms underlying the eIect of ginseng in
treating erectile dysfunction are thought to be related to multiple
pathways (Moyad 2012). First, ginseng and ginsenosides promote
endothelial nitric oxide (NO) release, resulting in improved penile
hemodynamics of impaired endothelial L-arginine-NO activity,
which exerts a direct eIect on erectile dysfunction through
triggering erections mediated by relaxation of the smooth muscles
of the corpus cavernosum (Castela 2016; Choi 1998; Choi 1999a;
De Andrade 2007; MacKay 2004; Wang 2010; Ying 2018). Second,
ginseng has the potential benefit of improved cardiovascular risk
factors that include hypertension, hyperglycemia, hyperlipidemia,
adjusted blood pressure, anti-fatigue and anti-stress eIects,
improved climacteric disorder and sexual functions, which are
regarded to be important risk factors of erectile dysfunction
(Buettner 2006; Choi 2008; Leung 2013; West 2015). Ginseng's eIect
might be related to central humoral regulation, which is involved
in sexual arousal as well as physical energy enhancement through
ginseng's alleged anti-fatigue eIect (Moyad 2012).

Why it is important to do this review

Compounds containing ginseng are some of the most popular and
best-selling herbal medicines in the world (Ernst 2002). They are
used for a broad range of conditions including erectile dysfunction
(AUA 2018; Khera 2011). One systematic review presented evidence
in support of red ginseng as a treatment for erectile dysfunction
(Jang 2008). Another systematic review analysis, published in 2013,
evaluated all current randomized controlled trials (RCTs) of ginseng
in the Korean literature (Choi 2013). Choi 2013) included two
additional Korean RCTs related to erectile dysfunction that were not
included in Jang 2008, which had demonstrated positive eIects of
ginseng on erectile dysfunction. Thus, there is a need for a well-
organized and up-to-date systematic review to evaluate the eIicacy
of ginseng for erectile dysfunction. This review critically appraises

Ginseng for erectile dysfunction (Review)
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the current evidence regarding the use of ginseng to treat erectile
dysfunction.

O B J E C T I V E S

To assess the eIects of ginseng on erectile dysfunction.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomized or quasi-randomized controlled trials. We
imposed no restrictions concerning language or publication status.

Types of participants

We defined the eligible participants as adult men with erectile
dysfunction, irrespective of the type and pathologic basis. We
also included trials of men with erectile dysfunction and eligible
comorbid conditions, such as cardiovascular disorders, spinal cord
injury, prostate cancer and diabetes (Khera 2011).

We included trials in which only a subset of participants was eligible
as long as data were available separately for the relevant subsets.

Types of interventions

We planned to evaluate the following comparisons of experimental
intervention versus comparator intervention.

Experimental interventions

• Ginseng regardless of species (e.g. P. ginseng, P. quinquefolius
and P. notoginseng), processed status (e.g. white ginseng or
red ginseng, tissue cultured), cultivated place (cultivated,wild
planted in mountain), or dose (e.g. daily or weekly)

• Ginseng plus conventional treatment

We included trials in which ginseng was the only treatment or
ginseng was given with other conventional treatments, as long as
the same conventional treatment was provided to both groups.
Conventional treatment interventions included phosphodiesterase
inhibitors (e.g. avanafil, sildenafil, tadalafil or vardenafil), injection
(e.g. intracavernosal alprostadil), vacuum devices or psychosexual
counseling (EAU 2020; Khera 2011).

We excluded studies in which ginseng formed part of a complex
herbal medicine or herbal or dietary supplements. We also
excluded studies in which other parts of the ginseng root were used.

Comparator interventions

• Placebo

• Conventional treatment

We excluded studies in which the control groups were related to
other types of herbal medicines and complementary therapies.

Comparisons

• Ginseng versus placebo

• Ginseng versus conventional treatment

• Ginseng plus other conventional treatment versus other
conventional treatment

Types of outcome measures

Outcome measures assessed in this review were not used as criteria
for exclusion.

Primary outcomes

• Erectile function

• Adverse events

Secondary outcomes

• Ability to have intercourse reported by participants (or partner)

• Sexual satisfaction

• Quality of life

Methods and timing of outcome measurement

We considered clinically important diIerences for review outcomes
to rate the certainty of the evidence for imprecision in the
'Summary of findings' tables (Johnston 2010).

Primary outcomes

• Erectile function. We assessed erectile function with mean
change or final values, measured using the erectile function
domain of the International Index of Erectile Function (IIEF)-15
questionnaire or the total score of the IIEF-5 questionnaire
(Rosen 1997). We considered the minimal clinically important
diIerence (MCID) in the erectile function domain of IIEF-15 to
be 4 points (Rosen 2011), and the MCID in IIEF-5 to be 5 points
(Spaliviero 2010). Alternatively, we considered a standardized
mean diIerence (SMD) (Angst 2017) of 0.2 to represent a
clinically meaningful diIerence. We used a SMD if studies used
diIerent instruments to measure the results (Schünemann
2019b).

• Adverse events. Adverse events related to ginseng may include
headache, sleepiness, gastrointestinal complaints or pesticide
intoxication by pesticide residue, among others.

Secondary outcomes

• Ability to have intercourse reported by participants (or
partner). We assessed the ability to have intercourse as the
number of participants who experienced improvement in
erectile dysfunction. We judged the outcome using available
information described in the included studies.

• Sexual satisfaction. We assessed participant- or partner-
reported self-assessment of sexual satisfaction with mean
change or final values, measured as the intercourse satisfaction
domain of IIEF-15, item 5 of the IIEF-5 questionnaire, or other
questionnaires which measures sexual satisfaction.

• Quality of life. We assessed quality of life (QoL) using validated
questionnaires, such as Sexual QoL Men questionnaires
(Abraham 2008), the World Health Organisation QoL instrument
(WHO 2012), or the 36-Item Short Form Health Survey
questionnaire (Ware 1992, RAND 2020).

There is no reported MCID threshold for adverse events, ability
to have intercourse reported by participants (or partner), sexual
satisfaction, and QoL. We therefore considered the clinically
important diIerence for adverse events and ability to have
intercourse as an absolute diIerence of at least 5% (Guyatt 2011a).
We planned to use a MCID of 25% improvement from baseline in the
questionnaires for sexual satisfaction and QoL (Nickel 2015).
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We assessed both short-term (up to six months) and long-term
(more than six months) data aXer
treatment.

Main outcomes for the 'Summary of findings' table

We presented a ‘Summary of findings’ table that reported all
the primary and secondary outcomes listed, according to their
importance to aIected men and their partners.

• Erectile function

• Adverse events

• Ability to have intercourse reported by participants (or partner)

• Sexual satisfaction

• Quality of life.

Search methods for identification of studies

Our search of the relevant literature imposed no restrictions with
respect to language or publication status. We updated searches
within six months prior to the anticipated publication of the review.

Electronic searches

We searched the following electronic databases from their
inception to 30 January 2021 (for the search strategy, see Appendix
1).

• Cochrane Central Register of Controlled Trials (CENTRAL; latest
issue) in the Cochrane Library.

• MEDLINE (from 1946).

• Embase (from 1947).

• Cumulative Index to Nursing and Allied Health Literature
(CINAHL; from 1981).

• Allied & Complementary Medicine (AMED; from 1985).

• China National Knowledge Infrastructure (CNKI; www.cnki.net/;
from 1994).

• Wanfang Data Knowledge Service Platform
(www.wanfangdata.com/; from 1982).

• Chinese Scientific and Technological Journals Database (VIP;
www.cqvip.com/; from 1989).

• Japan Science and Technology Information Aggregator (J-
STAGE; www.jstage.jst.go.jp; from 1921).

• Oriental Medicine Advanced Searching Integrated System
(OASIS; oasis.kiom.re.kr/eng/main.jsp; from 1963).

• KoreaMed (www.koreamed.org/; from 1958).

• KMbase (kmbase.medric.or.kr/; from 1958).

• Research Information Service System (RISS; www.riss.kr/; from
1958).

• Town Society of Science Technology (TSSN; society.kisti.re.kr/;
from 1963).

• Korean Studies Information Service System (KISS;
kisseng.kstudy.com/; from 1954).

• Korean Traditional Knowledge Portal (KTKP;
www.koreantk.com/ktkp2014/?lang=en; from 1963).

We searched for ongoing studies by accessing the following
databases.

• World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP; apps.who.int/trialsearch/).

• Chinese Clinical Trial Registry (http://www.chictr.org.cn/
enIndex.aspx).

• International Standard Randomized Controlled Trial Number
Register (ISRCTN; www.controlled-trials.com/isrctn/).

• US National Institutes of Health Clinical Trials Database
(www.ClinicalTrials.gov).

• Clinical Research Information Service (CRIS; cris.nih.go.kr/cris/
en/search/basic_search.jsp).

Searching other resources

• We reviewed the bibliographic references of all included trials to
identify other potentially relevant studies.

• We also manually searched relevant journals, such
as Journal of Ginseng Research (from 1976 to
January 2021) (http://ocean.kisti.re.kr/IS_mvpopo001P.do?
method=multEMain&poid=skg&sFree=)

• We reviewed unpublished conference proceedings (e.g.
Proceedings of the Ginseng Society Conference from 1974 to
2020) and internal reports relevant to ginseng and  erectile
dysfunction.

• We tried to contact the authors of the included studies and
researchers in the field with regard to any potential ongoing and
unpublished studies, if necessary (Appendix 2).

• We also contacted the main manufacturers of ginseng products
to identify unpublished and relevant trials.

Data collection and analysis

Selection of studies

We used reference management soXware (EndNote 2019) to
remove duplicates at the beginning of the selection process.
Two review authors (HWL, THK) independently scanned the
abstract, title or both, of remaining records retrieved, to determine
which studies should be assessed further. Two review authors
(HWL, THK) investigated the full text of all potentially relevant
records, mapped records to studies and classified studies as
included studies, excluded studies, studies awaiting classification
or ongoing studies, in accordance with the criteria for each, as
provided in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2019, hereaXer referred to as the Cochrane
Handbook). We resolved any discrepancies through consensus or
recourse to a third review author (MSL). We documented reasons
for exclusion of studies that may have reasonably been expected to
be included in the review in the Characteristics of excluded studies
table. We presented an adapted PRISMA flow diagram showing the
process of study selection (Liberati 2009).

Data extraction and management

Two review authors (HWL, THK or MSL) independently extracted
data from the reports of included studies using a data collection
form that we pilot-tested on at least one study. We resolved any
disagreement by discussion or, where necessary, by having a fourth
review author (TA) arbitrate. The following study characteristics
were extracted and provided in the Characteristics of included
studies table.

• Methods: study design, duration of the study, the date when the
study was conducted, trial setting, and ethical approval.

• Participants: inclusion and exclusion criteria, age, country,
ethnic group, the total number of participants enrolled and
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numbers of participants randomized to the ginseng and control
groups, comorbidities, severity of erectile dysfunction, and the
number of dropout participants.

• Interventions: details of ginseng (route, frequency, duration as
applicable, type and dose of the whole extraction of ginseng,
the dose of active compounds in ginseng or combination
treatments) and control interventions.

• Outcomes: the details of outcome definition, method of
outcome measurement, the timing of outcome measurement,
and any relevant subgroups measured for each outcome.

• Others: study funding sources and the details of declarations of
interest among the trialists.

We extracted outcome data relevant to this Cochrane Review as
needed for calculation of summary statistics and measures of
variance. For dichotomous outcomes, we attempted to obtain
numbers of events and totals for the population of a 2 × 2
table as well as summary statistics with corresponding measures
of variance. For continuous outcomes, we attempted to obtain
means and standard deviations or data necessary to calculate
this information. We provided information, including the trial
identifier, about potentially relevant studies in the table of
Characteristics of studies awaiting classification or Characteristics
of ongoing studies. We aimed to contact the corresponding
authors of the included trial reports to obtain any key missing
data. We used the PROGRESS framework to assess ginseng for
health equity, including disadvantaged or low- and middle-income
country populations via the extraction of sociodemographic data of
participants (O'Neill 2014).

Dealing with duplicate and companion publications

In the event of duplicate publications, companion documents or
multiple reports of a primary study, we maximized the yield of
information by mapping all publications to unique studies and
collating all available data. We used the most complete data-set
aggregated across all known publications. In case of doubt, we
gave priority to the publication reporting the longest follow-up
associated with our primary or secondary outcomes.

Assessment of risk of bias in included studies

Two review authors (HWL, THK or MSL) independently assessed
the risk of bias. They resolved disagreements by discussion or,
where necessary, by having a fourth review author (TA) arbitrate.
In accordance with the guidelines of the Cochrane Handbook, we
assessed risk of bias using Cochrane's 'risk of bias' assessment tool
(Higgins 2011). We evaluated the following domains.

• Random sequence generation (selection bias).

• Allocation concealment (selection bias).

• Blinding of participants and personnel (performance bias).

• Blinding of outcome assessment (detection bias).

• Incomplete outcome data (attrition bias).

• Selective reporting (reporting bias).

• Other sources of bias.

We judged the risk of bias domains as being at 'low', 'high'
or 'unclear' risk of bias, and evaluated individual bias items as
described in the Cochrane Handbook (Higgins 2011). We presented
a 'Risk of bias' summary figure to illustrate these findings.

For selection bias (random sequence generation and allocation
concealment), we evaluated the risk of bias at a trial level.

For performance bias (blinding of participants and personnel), we
considered all outcomes similarly susceptible to bias.

For detection bias (blinding of outcome assessor), we grouped
outcomes as susceptible to detection bias (subjective) or not
susceptible to detection bias (objective) outcomes.

We defined the following endpoints as subjective outcomes.

• Erectile function.

• Ability to have intercourse reported by participants (or partner).

• Sexual satisfaction.

• Quality of life.

We defined the following endpoints as objective outcomes.

• Adverse events.

For attrition bias (incomplete outcome data), we assessed the
domain of incomplete outcome data on an outcome-specific basis,
and we grouped outcomes as short-term or long-term when
reporting our findings in the 'Risk of bias' tables.

For reporting bias (selective reporting), we evaluated the risk of bias
at a trial level.

We summarized the risk of bias for each study by the outcome, as
well as across studies and domains for each outcome, following the
approach for summary assessments of the risk of bias presented in
the Cochrane Handbook (Higgins 2011).

Measures of treatment e9ect

For dichotomous data, we presented treatment eIects as risk ratios
(RRs) with 95% confidence intervals (CIs) (Deeks 2019; Higgins
2019). For continuous data, we expressed treatment eIects as
mean diIerences (MDs) with 95% CIs, unless diIerent studies used
diIerent measures to assess the same outcome, in which case we
expressed data as standardized mean diIerences (SMDs) with 95%
CIs. We conducted all statistical analyses using Cochrane’s soXware
program Review Manager 5.4 (RevMan).

Unit of analysis issues

The unit of analysis was an individual participant. For cross-
over trials, cluster-randomized trials, or trials with more than two
intervention groups, we planned to incorporate these study designs
in meta-analyses in accordance with guidance provided in the
Cochrane Handbook (Higgins 2019).

Dealing with missing data

We requested missing data from the original study investigators,
whenever possible. If missing data that could not be provided by
the original study authors were detected, the authors assumed
that these outcomes were classified as treatment failures, and
only the available data were analyzed. Where possible, the authors
performed a sensitivity analysis to test this assumption and
discussed the potential impact on the findings.
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Assessment of heterogeneity

In the event of excessive heterogeneity unexplained by subgroup
analyses, we did not report outcome results as the pooled eIect
estimate in a meta-analysis but instead provided a narrative
description of the results of each study. We used the I2 statistic to
assess the level of heterogeneity among the included studies.

We adopted a tiered percentage scale for assessment of
heterogeneity, as outlined in the Cochrane Handbook (Deeks 2019):

• 0% to 40% might not be important.

• 30% to 60% may represent moderate heterogeneity.

• 50% to 90% may represent substantial heterogeneity.

• 75% to 100% may represent considerable heterogeneity.

If heterogeneity was observed, we attempted to determine possible
reasons for it by performing subgroup analysis (Deeks 2019).

Assessment of reporting biases

We attempted to obtain study protocols to assess selective
outcome reporting. Funnel plots were drawn using Egger's method
to detect publication bias. If more than 10 studies were included
in an individual analysis (Egger 1997), we considered whether
asymmetry indicated a possible reporting bias.

Data synthesis

We conducted meta-analyses using the random-eIects model
and 95% CIs. We interpreted random-eIects meta-analyses with
due consideration of the whole distribution of eIects. Also,
we performed statistical analyses according to the statistical
guidelines contained in the Cochrane Handbook (Deeks 2019).

We used the inverse-variance method for continuous data:

• erectile function;

• sexual satisfaction;

• quality of life.

We used the Mantel-Haenszel method for dichotomous data:

• adverse events;

• ability to have intercourse reported by participants (or partner).

Subgroup analysis and investigation of heterogeneity

We expected the following characteristics to introduce clinical
heterogeneity and, if data were available, we planned to conduct
predefined subgroup analysis limited to the primary outcomes
according to the following.

• Participant age (< 65 years versus ≥ 65 years).

• Presence or absence of comorbidities (e.g. metabolic syndrome:
obesity, diabetes mellitus, hypertension or hyperlipidemia).

• Baseline erectile dysfunction severity (e.g. IIEF-5 score < 8 versus
8 to 11 versus 12 to 16 versus ≥ 17; Rosen 1997).

These subgroup analyses are based on the following observations.

• Sexual dysfunction is strongly associated with age (Corona
2010). The age cut-oI is based on the WHO definition of old age
(WHO 2001).

• The prevalence of erectile dysfunction was positively associated
with participants' comorbidities, namely metabolic syndrome
(Esposito 2005).

• Men with more severe erectile dysfunction may diIer
in response compared to those with less severe erectile
dysfunction (Barada 2003; Rosen 1999).

Sensitivity analysis

We planned to perform a sensitivity analysis limited to the primary
outcomes in order to explore the influence of the risk of bias on
eIect sizes. We would have restricted the analysis by excluding
studies at overall 'high risk' or 'unclear risk' of bias.

Summary of findings and assessment of the certainty of the
evidence

We used the GRADE approach to present the overall quality of
the evidence for each outcome based on the following five GRADE
criteria: internal validity (risk of bias, inconsistency, imprecision
and publication bias) and external validity (e.g. the direction of
results) (Guyatt 2008).

For each comparison, two review authors (MSL, THK)
independently rated the certainty of the evidence for each outcome
as 'high', 'moderate', 'low' or 'very low' using GRADEpro GDT. We
resolved any discrepancies by consensus or, if needed, by having a
third review author arbitrate. For each comparison, we presented a
summary of the evidence for the main outcomes in a 'Summary of
findings for the main comparison', which provided key information
about the best estimate of the magnitude of the eIect in relative
terms and absolute diIerences for each relevant comparison of
alternative management strategies; numbers of participants and
studies addressing each important outcome; and the rating of the
overall confidence in eIect estimates for each outcome (Guyatt
2011b; Schünemann 2019a).

R E S U L T S

Description of studies

We identified 2083 potentially relevant records by searching
English, Korean, Japanese and Chinese databases. AXer removing
duplicates, we screened the titles and abstracts of 1060 records,
and we excluded 1028 records as non-relevant. We obtained the
full-text articles for 32 records. Of these, we excluded 23 articles that
did not meet our inclusion criteria or were not relevant to the review
question.

Results of the search

We included a total of nine studies. We identified two studies
awaiting classification but no ongoing trials. The process of
selecting the eligible studies is shown in the PRISMA flowchart
(Figure 1).
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Figure 1.   Study flow diagram
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Included studies

Included studies

We presented details of included studies in the Characteristics of
included studies table, baseline characteristics of included studies
(Table 1) and description of interventions (Table 2).

Source of data

Nine RCTs met our inclusion criteria. The key data from all included
RCTs are summarized in two tables (Table 1; Table 2). Eight of the
included studies were conducted in South Korea (Choi 1995; Choi
1999; Choi 2001; Choi 2003; Ham 2009; Hong 2002a; Kim 1999; Kim
2009) and the other was conducted in Brazil (de Andrade 2007). We
attempted to contact all corresponding authors of included trials to
obtain additional information on study methods and results, and
we received replies from four (Appendix 2).

Study design and settings

Eight studies had a parallel group design (Choi 1995; Choi 1999;
Choi 2001; Choi 2003; de Andrade 2007; Ham 2009; Kim 1999;
Kim 2009) and the remaining one study used a cross-over design
(Hong 2002a). Seven studies recruited participants from single
outpatients center (Choi 1995; Choi 2001; Choi 2003; de Andrade
2007; Hong 2002a; Kim 1999; Kim 2009) and others from two (Ham
2009) or three centers (Choi 1999).

Participants

The nine included studies investigated 587 men aged from 20 to
70 years old. The sample sizes ranged from 26 to 119. None of
the included studies used sample size calculation. The diagnosis
criteria for erectile dysfunction were based on the IIEF score in
four studies (Choi 2003; de Andrade 2007; Ham 2009; Kim 2009),
pharmacological test in one study (Kim 1999), audio-visual sexual
(AVS) stimulation in one study (Choi 1999), radioisotope injection
combined with AVS-penogram, in one study (Choi 1995) and not
reported in detail in two studies (Choi 2001; Hong 2002a). Three
trials assessed the eIicacy of ginseng in psychogenic erectile
dysfunction (Choi 1995; Choi 2001; Choi 2003), one in vasculogenic
impotence (Kim 1999), four in mixed types of erectile dysfunction
(Choi 1999; de Andrade 2007; Ham 2009; Hong 2002a), and one was
not reported in detail (Kim 2009). Five studies included men with
comorbidities including diabetes, hypertension, and etc (Choi 1999;
de Andrade 2007; Ham 2009; Hong 2002a; Kim 2009). One study
included men without comorbidities (Choi 2001), while the other
three did not reported the details for this variable (Choi 1995; Choi
2003; Kim 1999).

Intervention(s) and comparator(s)

Eight studies tested Korean red ginseng (KRG), and the remaining
study tested tissue-cultured mountain ginseng (TCMG). The
duration of treatment was 4 weeks for one study (Choi 2003), 8
weeks for four studies (Choi 2001; Ham 2009; Hong 2002a; Kim
2009) and 12 weeks for four studies (Choi 1995; Choi 1999; de
Andrade 2007; Kim 1999). The adopted daily doses of ginseng were
800 mg in one study (Ham 2009), 1800 mg in four studies (Choi 1995;
Choi 1999; Choi 2001; Choi 2003), 2000 mg in one study (Kim 2009),
2700 daily in two studies (Hong 2002a; Kim 1999), and 3000 mg in
one study (de Andrade 2007). Only one study reported the route of
administration of ginseng (Kim 2009).

Outcomes

Six trials assessed erectile dysfunction with the IIEF questionnaire
(Choi 2001; Choi 2003; de Andrade 2007; Ham 2009; Hong
2002a; Kim 2009),  one used the modified Watts Sexual Function
questionnaire (Watts Q) (Kim 1999), and two studies used
structured interview questionnaires related to erectile function
without testing validity and reliability (Choi 1995; Choi 1999). Seven
studies assessed adverse events using self-reported adverse events
(Choi 1995; Choi 1999; Choi 2001; Choi 2003; de Andrade 2007;
Ham 2009; Hong 2002a). The ability to have intercourse reported
by participants (or partner) was evaluated in six studies (Choi
1995; Choi 1999; Choi 2001; Choi 2003; de Andrade 2007; Hong
2002a) with the self-reported global eIicacy questionnaire (Choi
2001; Choi 2003; de Andrade 2007; Hong 2002a) or a self-reported
structured interview questionnaire (Choi 1995; Choi 1999). Seven
studies reported sexual satisfaction (Choi 1999; Choi 2001; de
Andrade 2007; Ham 2009; Hong 2002a; Kim 1999; Kim 2009) using
the IIEF questionnaire (Choi 2001; de Andrade 2007; Ham 2009;
Hong 2002a; Kim 2009), the Watts Q questionnaire (Kim 1999),
or a structured interview questionnaire (Choi 1999). None of the
included studies reported on quality of life.

Funding sources and conflicts of interest

Commercial companies supported six of the included studies: the
KT&G Corporation (Choi 1995; Choi 2003; Hong 2002a; Kim 1999);
the Research Centre  for Development of Advanced Horticultural
Technology (Kim 2009); and BT Gin Inc (Ham 2009). Commercial
companies also supplied the experimental ginseng and placebo in
five of the included studies: Choi 1999; Ham 2009; Hong 2002a;
Kim 1999; Kim 2009. Three of the remaining studies appear to have
received the experimental ginseng and placebo from KT&G but did
not report details (Choi 1995; Choi 2001; Choi 2003). Two authors in
one study were aIiliated with the Research Centre for Development
of Advanced Horticultural Technology (Kim 2009).

Excluded studies

There were seven RCTs among the 23 excluded articles. Three of
these RCTs tested ginseng for healthy individuals (Momoi 2015a;
Momoi 2015b; Yamashita 2018) and four evaluated the wrong
intervention (ginseng berry: Choi 2013; herbal formula: Hsieh 2016,
Park 2019; ginseng combined with vitamin E: Najafabadi 2019, Park
2019). We excluded four other studies that were non-RCTs (Ebihara
2014; Kim 1996; Kim 2006; Lee 1986). We excluded nine reviews
(Evans 2011; Guirguis 1998; He 2018; Ho 2011; Leung 2013; Li 2017;
Lim 2017; Low 2007; Xiang 2008) and one survey (Park 2006). We
also excluded two duplications (Hong 2001; Hyung 1998).

Studies awaiting classification and ongoing trials

We identified two studies awaiting classification
(IRCT2016111819554N11; NCT01479426). One study tested
ginseng for erectile dysfunction compared with two types
of controls, placebo, or bupropion tablet, for 10 weeks
(IRCT2016111819554N11). Another study registered in 2011 tested
KRG extract on sexual function (IIEF-5) in men with erectile
dysfunction (NCT01479426). There was no ongoing trial.

Risk of bias in included studies

See Figure 2 and Figure 3 for the summary of the risk of bias
assessment.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

Random sequence generation

We rated one study as having a low risk of bias. Hong 2002a
reported the method of random sequence generation using simple
randomization. We assessed the eight remaining studies as having
an unclear risk of bias for this domain because they did not report
using random sequence methods (Choi 1995; Choi 1999; Choi 2001;
Choi 2003; de Andrade 2007; Ham 2009; Hong 2002a; Kim 1999; Kim
2009).

Allocation concealment

None of the included studies reported the details of allocation
concealment and were therefore rated as having an unclear risk of
bias.

Blinding

Blinding of participants and personnel

We assessed seven studies as having a low risk of bias for this
domain (Choi 2001; Choi 2003; de Andrade 2007; Ham 2009; Hong
2002a; Kim 1999; Kim 2009). We rated one study as having an
unclear risk of bias (Choi 1995). The remaining study was rated as
having a high risk of bias because it was noted as single blind (Choi
1999).

Blinding of outcome assessment

Subjective outcomes

We assessed seven studies as having a low risk of bias for this
domain (Choi 2001; Choi 2003; de Andrade 2007; Ham 2009; Hong
2002a; Kim 1999; Kim 2009). We rated Choi 1995 as having an
unclear risk of bias because it provided no description of blinding
procedures, and Choi 1999 as having a high risk of bias for
describing its methods of outcome assessment as single blind.

Objective outcome (Adverse events)

We rated all included studies as having a low risk of bias for this
outcome assessment (Choi 1995; Choi 1999; Choi 2001; Choi 2003;
de Andrade 2007; Ham 2009; Hong 2002a; Kim 1999; Kim 2009).

Incomplete outcome data

• Erectile function: we rated eight studies as having a low risk of
bias ( Choi 1995; Choi 1999; Choi 2001; Choi 2003; de Andrade
2007; Ham 2009; Hong 2002a). We rated one study as having an
unclear risk of bias due to the reasons given for dropout (no
eIects of treatments) (Kim 1999). We rated the remaining one
study as having a high risk of bias because of a high dropout rate
(69%) in the control group (Kim 2009).

• Adverse events: we rated seven studies as having a low risk of
bias (Choi 1995; Choi 1999; Choi 2001; Choi 2003; de Andrade
2007; Ham 2009; Hong 2002a), and the remaining two studies as
having an unclear risk of bias (Kim 1999; Kim 2009).

• Ability to have intercourse reported by participants (or partner):
we rated six studies as having a low risk of bias (Choi 1995; Choi
1999; Choi 2001; Choi 2003; de Andrade 2007; Hong 2002a), and
the remaining three studies as having an unclear risk of bias
(Ham 2009; Kim 1999; Kim 2009).

• Sexual satisfaction: we rated seven studies as having a low risk
of bias (Choi 1995; Choi 1999; Choi 2001; Choi 2003; de Andrade

2007; Ham 2009; Hong 2002a); one study as having an unclear
risk of bias (Kim 1999); and one study as having a high risk of bias
(Kim 2009).

• Quality of life (QoL): we rated all included studies as having
an unclear risk of bias as none assessed QoL as an outcome
measure.

Selective reporting

We judged all of the included studies as having an unclear risk
of bias in this domain because protocols of the trials were not
published or pre-registered, and there was insuIicient information
available to permit a judgement (Choi 1995; Choi 1999; Choi 2001;
Choi 2003; de Andrade 2007; Ham 2009; Hong 2002a; Kim 1999; Kim
2009).

Other potential sources of bias

We rated four studies as having a low risk of bias (de Andrade
2007; Ham 2009; Hong 2002a; Kim 2009). We assessed the other five
studies as having an unclear risk of bias due to the possibility of
baseline imbalance (Choi 1995; Choi 1999; Choi 2001; Choi 2003;
Kim 1999).

E9ects of interventions

See: Summary of findings 1 Ginseng compared to placebo for
erectile dysfunction

See Summary of findings table 1.

Ginseng versus placebo

Primary outcomes

Erectile function

Based on studies using the erectile function domain of the
IIEF-15 questionnaire, ginseng may have a trivial and clinically
unimportant eIect  on erectile function (MD 3.52, 95% CI 1.79 to
5.25; I2 = 0%; 3 studies, 245 participants; low certainty evidence;
Analysis 1.1). We rated the certainty of evidence as low, aXer
downgrading one level for serious study limitations and one level
for serious imprecision.

Ginseng probably has a trivial and clinically unimportant eIect on
erectile function based on studies using the total score of IIEF-5
(MD 2.39, 95% CI 0.89 to 3.88; I2 = 0%; 3 studies, 236 participants;
moderate certainty evidence; Analysis 1.1). We rated the certainty
of evidence as moderate, aXer downgrading one level for serious
study limitations.

Ginseng may improve erectile function, when the results from six
studies – which used the IIEF, Watts Q or unvalidated questionnaires
– are pooled to give the standardized mean diIerence (SMD 0.46,
95% CI 0.25 to 0.67; I2 = 0%; 6 studies, 395 participants; low
certainty evidence). We rated the certainty of evidence as low,
aXer downgrading one level for serious study limitations and one
level for serious indirectness due to diIerent definitions in the
questionnaires used to measure the outcome in included studies.

Adverse events

Ginseng may have little to no eIect on adverse events (RR 1.45, 95%
CI 0.69 to 3.03; I2 = 0%; 7 studies, 418 participants; low certainty
evidence; Analysis 1.2). Based on 45 adverse events per 1000 men
in the placebo group, this would correspond to 39 more adverse
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events per 1000 (95% CI 27  fewer to 174  more).  We rated the
certainty of evidence as low, aXer downgrading one level for serious
study limitations and one level for serious imprecision.

Secondary outcomes

Ability to have intercourse self-reported by participants (or partner)

Ginseng may improve the ability to have intercourse as self-
reported by participants (or partner) (RR 2.55, 95% CI 1.76 to 3.69; I2
=23%; 6 studies, 349 participants; low certainty evidence) and this
results in 284 more improvement per 1000 (95% CI 139 more to 492
more) (Analysis 1.3). We rated the certainty of evidence as low, aXer
downgrading one level for serious study limitations and one level
for serious indirectness.

Sexual satisfaction

Based on the studies using the intercourse satisfaction domain of
the IIEF-15 questionnaire, ginseng may have a trivial and clinically
unimportant eIect on sexual satisfaction (MD 1.19, 95% CI 0.41 to
1.97; I2 = 0%; 3 studies, 245 participants; low certainty evidence;
Analysis 1.4). We rated the certainty of evidence as low, aXer
downgrading one level for serious study limitations and one level
for serious imprecision.

Based on the study using the IIEF-5 questionnaire, ginseng
may have a trivial and clinically unimportant eIect  on sexual
satisfaction (MD 0.60, 95% CI, 0.02 to 1.18; 1 study, 60 participants;
low certainty evidence; Analysis 1.4). We rated the certainty of the
evidence as low, aXer downgrading one level for serious study
limitations and one level for serious imprecision.

When we pooled the included studies with SMD because they used
diIerent questionnaires, ginseng may improve sexual satisfaction
(SMD 0.57, 95% CI 0.37 to 0.77; I2 = 0%; 5 studies, 433 participants;
low certainty evidence). We rated the certainty of evidence as low,
aXer downgrading one level for serious study limitations and one
level for serious indirectness due to diIerent definitions in the
questionnaires used to measure the outcome in included studies.

Quality of life

None of the included studies reported quality of life as an outcome.

Subgroup analysis

We could not perform any subgroup analyses due to a lack
of relevant data. While one study included participants without
any comorbidities (Choi 2001), a few studies reported combined
data from the participants with and without comorbidities. The
remaining studies did not report their inclusion criteria with regard
to comorbidities.

Sensitivity analysis

All included studies were judged at high or unclear risk of bias.
Therefore, we were not able to perform sensitivity analysis.

Ginseng versus conventional treatment

We found no studies that tested the eIicacy of ginseng for erectile
dysfunction versus conventional treatment.

Ginseng plus conventional treatment versus conventional
treatment

We found no studies that tested the eIicacy of ginseng plus
conventional treatment versus conventional treatment alone.

D I S C U S S I O N

Summary of main results

We included 9 RCTs, involving 587 participants, which all
compared  ginseng versus placebo. Our findings indicate that
ginseng may have a trivial eIect on  erectile function when
compared to placebo using validated instruments. It may also have
little to no eIect on adverse events compared to placebo. Ginseng
may improve men's self-reported  ability to have intercourse,
but it may have a trivial eIect on men's satisfaction with
intercourse using validated instruments. No study reported quality
of life as an outcome. All of the included studies tested only the
short-term eIicacy of ginseng (less than 12 weeks). Data on its long-
term use are lacking.

We were unable to perform subgroup analyses due to a lack
of relevant data. We were unable to perform sensitivity analysis
because there were no studies with an overall low risk of bias.

We did not find any relevant studies comparing ginseng or
ginseng plus conventional treatment (namely, phosphodiesterase
inhibitors) to placebo or conventional treatment.

Overall completeness and applicability of evidence

• Most of the included studies were conducted in South Korea.
Currently, it is not known if growing regions (i.e. diIerences
in soil and the environment) aIect the therapeutic eIects of
ginseng by impacting the chemical formulation. It is unclear
how applicable the findings of this Cochrane Review may be to
other forms of ginseng (i.e. American or Chinese ginseng) that
are grown in other areas.

• Most of the included studies used a ginseng dose of 3000
mg or less, which is less than the dose typically recommended
by manufacturers. While there are no clear guidelines on the
appropriate dosing of ginseng for erectile dysfunction, the small
eIects observed with ginseng in this review (which are less
than the MCID), may be due to suboptimal doses for erectile
dysfunction.

Quality of the evidence

We consistently downgraded the certainty of the evidence for study
limitations. The most common reasons were lack of information on
random sequence generation and allocation concealment, which
are known to result in an overestimation of the eIect size (Pildal
2007; Schulz 1995).

We further downgraded the certainty of the evidence for
indirectness (diIerent definitions in the questionnaires measuring
the outcome) and imprecision (threshold of clinically important
eIect size or MCID and a wide CI).

Lastly, we downgraded for imprecision in light of wide confidence
intervals that crossed predefined thresholds of clinical importance.
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Potential biases in the review process

Despite considerable eIorts to conduct a comprehensive search,
we only identified  and included  nine eligible studies. The small
number of included studies prevented us from using funnel plots
to assess for publication bias. We did identify unpublished studies
that were registered in clinical trial registries but we failed to obtain
outcome data. We suspect that these may have yielded results that
showed no eIects for ginseng. Therefore, the risk of publication
bias may have been underestimated. Lack of detailed reporting
may also have contributed to the potential misclassification of
studies and may have biased the eIect estimates used in the
current research. Most of the included studies were supported by or
were in communication with ginseng production companies. Thus,
publication bias and favorable reporting cannot be discounted
owing to commercial interests. The included studies used diIerent
definitions to measure the outcomes. Using SMD may exaggerate
the eIects of ginseng on erectile function and sexual satisfaction.

Agreements and disagreements with other studies or
reviews

We identified only one systematic review on the use of KRG to treat
erectile dysfunction (Jang 2008). This review included seven RCTs
that assessed the eIects of KRG on sexual function and response
rate (ability to have intercourse) compared to placebo. The finding
was that KRG may be eIective in improving erectile dysfunction.
This review used Jadad scores and did not include all patient-
important outcomes.

Our review includes many of the same trials as Jang 2008, and
we added one new study by Kim 2009. Our review takes a
much more critical view of the eIects of ginseng than does Jang
2008. We believe that our review represents the most rigorous
methodological approach to this topic based on:  (1) an a priori
systematic review protocol to assess the current best evidence for
the eIects of ginseng (all types); (2) a focus on patient-important
outcomes, including erectile function, adverse events, ability to
have intercourse reported by participants (or partner) and sexual
satisfaction; (3) an extensive search of the literature for published
and unpublished studies; and  (4) a consideration of MCIDs and
certainty of evidence assessments using GRADE on a per-outcome
basis.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Ginseng may have trivial and clinically unimportant eIects on
erectile function and sexual satisfaction without an increase in
adverse events, but men with erectile dysfunction may feel they
have an improved ability to have intercourse compared to placebo.

Implications for research

The lack of detailed reporting and transparency regarding the
research design were key limitations of the included RCTs. This
downgraded the certainty of the evidence which reduced our
confidence in the pooled results. In the future, researchers should
comprehensively and transparently report the methods and results
of their studies to enable readers to better understand the study
design, conduct, analysis and interpretation (Turner 2012). They
should also utilize adequate allocation concealment, optimal
treatment dosages and sample sizes based on recognized sample
size calculations. Deficiencies extended to the frequency and
duration of ginseng treatment, as well as the inclusion of a placebo
run-in phase and at least two consecutive intervention phases of
ginseng to clarify its eIectiveness. The treatment duration and
dose used in the included trials might not have been suIicient
to adequately demonstrate the ability or otherwise of ginseng
to improve erectile function. In addition, important procedures,
including the use of validated primary outcome measures and
adequate statistical tests for intention-to-treat and missing data,
should be undertaken in future research. Furthermore, the use of
a standardized ginseng product is essential to control for bias that
may arise from diIerences in the ginseng formulation.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Study design: parallel randomized controlled clinical trial

Randomization ratio: 1:1:1 (KRG: 30; placebo: 30; trazodon: 30)

Dates when study was conducted: April 1994 to September 1994

Setting/country: outpatient/ single center/ S. Korea

Participants Inclusion criteria: participants with ED classified as type I and type IIb by radioisotope audio-visual
stimulation (AVS)-penogram

Exclusion criteria: organic dysfunction

Baseline characteristics of participants

- the number of participants randomized: 90 (KRG: 30; placebo: 30; trazodon: 30)

- the number of participants analyzed: 90 (KRG: 30; placebo: 30; trazodon: 30)

- age (mean): KRG: 42.8; placebo: 45.2; trazodon: 43.2

- comorbidity: NR

- ED severity: NR

- Psychogenic ED: 81 (90%); mild vasculogenic: 9 (10%, 3 participants per group)

Interventions Details of intervention and control

- Experiment: Korean red ginseng (1800 mg/day [6 tablets of 300 mg, the frequency NR]) (commercial
product from KT&G)

- Control: placebo; trazodon (25 mg daily at bedtime)

Choi 1995 
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Number of study centres: 1

Run-in period: no

Follow-up period: 12 weeks

Outcomes 1) Erectile function

• Frequency and duration of erection

• Morning erections

• Rigidity and girth of penile shaX during erection

• Participant and partner satisfaction

How measured: questioning participants and their partners

Time points measured: at baseline, 4 weeks, 8 weeks and 12 weeks

Time points reported: at baseline and 12 weeks

2) Complications

How measured: NR

Time points measured: at baseline, 4 weeks, 8 weeks and 12 weeks

Time points reported: likely cumulative

Funding sources KT&G Corp. This was noted in the Korean version of the paper.

Declarations of interest NR

Notes Publication language: English

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The patients... were randomly assigned into three groups."

Comment: no explicit explanation of the sequence generation.

Allocation concealment
(selection bias)

Unclear risk Comment: no detailed information about allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)

Unclear risk Comment: not described.

Blinding of outcome as-
sessment (detection bias)
Subjective outcomes

Unclear risk Comment: not described.

Blinding of outcome as-
sessment (detection bias)
Objective outcome: ad-
verse events

Low risk Comment: objective outcome was not likely affected by lack of blinding.

Incomplete outcome data
(attrition bias)

Low risk Quote: "All patients received drugs for three months. A total of 90 patients with
30 patients in each group were closely followed."

Comment: all participants who were randomized were included in analysis.

Choi 1995  (Continued)
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Erectile function and sexu-
al satisfaction

Incomplete outcome data
(attrition bias)
Adverse events

Low risk Quote: "All patients received drugs for three months. A total of 90 patients with
30 patients in each group were closely followed."

Comment: all participants who were randomized were included in analysis.

Incomplete outcome data
(attrition bias)
Ability to have intercourse
reported by participants
(or partner)

Low risk Quote: "All patients received drugs for three months. A total of 90 patients with
30 patients in each group were closely followed."

Comment: all participants who were randomized were included in analysis.

Incomplete outcome data
(attrition bias)
QoL

Unclear risk Comment: not measured.

Selective reporting (re-
porting bias)

Unclear risk Comment: insufficient information available to permit a judgement and there
was no published protocol.

Other bias Unclear risk Comment: the severity of erectile dysfunction at baseline was not reported be-
tween the study groups.

Choi 1995  (Continued)

 
 

Study characteristics

Methods Study design: parallel randomized controlled clinical trial

Randomization ratio: S. Korea (2:1); China (1:1); Singapore (1:1) (KRG: 40; placebo: 30)

Dates when study was conducted: NR

Setting/ countries: outpatient/ multi-center (3)/ S. Korea, China, Singapore

Participants Inclusion criteria: participants with penile rigidity under 70% on the audio visual sexual stimulation test
under psychogenic ED, mild or moderate organic ED, ED from unknown cause

Exclusion criteria: participants with definite organic ED and a need for surgical treatment

Baseline characteristics of participants

- the number of participants randomized: 70 (Korea: 30; China: 20; Singapore: 20) (KRG: 40; Placebo: 30)

- the number of participants analyzed: 64 (KRG: 37; placebo: 27)

- age (mean): KRG: Korea - 43.4, China - 39.1, Singapore - 50.2; placebo: Korea - 45.2, China - 42.9, Singa-
pore - 43.9

- comorbidity: diabetes mellitus (KRG: Korea - 4, China - 0, Singapore - 1; placebo: Korea - 1, China - 0,
Singapore - 2), hypertension (KRG: Korea - 2, China - 0, Singapore - 3; placebo: Korea - 1, China - 0, Sin-
gapore - 1), hypercholesterolemia (KRG: Korea - 3, China - 0, Singapore - 2; placebo: Korea - 0, China - 1,
Singapore - 3)

- psychogenic ED (KRG: Korea - 4, China - 0, Singapore - 1; placebo: Korea - 2, China - 0, Singapore - 2),
idiopathic (KRG: Korea - 3, China - 8, Singapore - 0; placebo: Korea - 3, China - 7, Singapore - 0)

- ED severity (mean):

Choi 1999 
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• libido: 4.4 (KRG: 5.8; placebo: 4.7)

• erection: 14.0 (KRG: 19.0; placebo: 16.0)

• ejaculation: 5.8 (KRG: 8.4; placebo: 6.1)

• sexual activity: 9.8 (KRG: 13.0; placebo: 11.0)

• satisfaction: 7.2 (KRG: 10.0; placebo: 7.8)

Interventions Details of intervention and control

- Experiment: KRG (1800 mg; 2 tablets of 300 mg 3 times daily) (commercial product from KT&G)

- Control: placebo (same shape and appearance as KRG)

Run-in period: no

Follow-up period: 12 weeks

Outcomes 1) Erectile function:

How measured: questionnaire (not validated, items [libido, erection, ejaculation, sexual activity, satis-
faction])

Time points measured: at baseline and 12 weeks

Time points reported: at baseline and 12 week

2) AEs:

How measured: NR

Time points measured: NR

Time points reported: likely cumulative

Funding sources KT&G Corp.

Declarations of interest NR

Notes Publication language: Korean

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "randomly divided to KRG and placebo"

Comment: no explicit explanation of the sequence generation.

Allocation concealment
(selection bias)

Unclear risk Comment: no detailed information about allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)

High risk Quote: "... single blinded... The placebo group received the same shape and
appearance with KRG group."

Comment: the appearances of the treatments were the same in both groups
but noted as single blind.

Blinding of outcome as-
sessment (detection bias)
Subjective outcomes

High risk Quote: "... single blinded...", " The placebo group received the same shape and
appearance with KRG group."

Comment: the appearances of the treatments were the same in both groups
but noted as single blind.

Choi 1999  (Continued)

Ginseng for erectile dysfunction (Review)

Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

28



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of outcome as-
sessment (detection bias)
Objective outcome: ad-
verse events

Low risk Comment: objective outcome was not likely affected by lack of blinding.

Incomplete outcome data
(attrition bias)
Erectile function and sexu-
al satisfaction

Low risk Quote: "6 patients were not assessed in the follow-up assessment"

Comment: 37/40 and 27/30 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Adverse events

Low risk Quote: "6 patients were not assessed in the follow-up assessment"

Comment: 37/40 and 27/30 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Ability to have intercourse
reported by participants
(or partner)

Low risk Quote: "6 patients were not assessed in the follow-up assessment"

Comment: 37/40 and 27/30 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
QoL

Unclear risk Comment: not measured.

Selective reporting (re-
porting bias)

Unclear risk Comment: insufficient information available to permit a judgement and there
was no published protocol.

Other bias Unclear risk Comment: likely baseline imbalance in severity of sexual functions between
the groups.

Choi 1999  (Continued)

 
 

Study characteristics

Methods Study design: parallel randomized controlled clinical trial

Randomization ratio: 1:1 (KRG: 25, placebo: 25, total 50)

Dates when study was conducted: NR

Setting/country: outpatient/ single center/ S. Korea

Participants Inclusion criteria: participants with clinical ED, without definite organic cause

Exclusion criteria:

1) anatomic penile disorder

2) decreased libido without ED

3) elevated prolactin (over three times the upper limit) or decreased free testosterone (less than 80% of
the lower limit)

4) psychologic disorder (major depression or schizophrenia)

5) ED from spinal cord injury

6) history of alcohol abuse or drug abuse

Choi 2001 
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7) history of hematologic disease, renal disease, hepatic disease

8) refractory diabetes mellitus

Baseline characteristics of participants

- the number of participants randomized: 50 (KRG: 25, placebo: 25)

- the number of participants analyzed: 47 (KRG: 24, placebo: 23)

- age (mean): KRG: 46.1; placebo: 45.4

- comorbidity: no

- ED severity (mean):

• EF: 13.02 (NR for each group)

• Intercourse satisfaction: 6.23 (NR for each group)

• Orgasmic function: 4.76 (NR for each group)

• Sexual desire: 5.68 (NR for each group)

• Overall satisfaction: 3.62 (NR for each group)

Interventions Details of intervention and control

- Experimental: KRG (1800 mg; 2 tablets of 300 mg 3 times daily) (commercial product from KT&G)

- Control: placebo (same shape as experiment)

Run-in period: no

Follow-up period: 8 weeks

Outcomes 1) Erectile function:

How measured: questionnaire (IIEF -15)

Time points measured: at baseline and 8 weeks

Time points reported: at baseline and 8 weeks

2) AEs

How measured: NR

TIme points measured: NR

Time points reported: likely cumulative

Funding sources NR

Declarations of interest NR

Notes Publication language: Korean

Ginseng seemed to be supported by KT&G but not described.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "...randomly divided into two groups"

Comment: no explicit explanation of the sequence generation.

Choi 2001  (Continued)
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Allocation concealment
(selection bias)

Unclear risk Comment: no detailed information about allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Quote: "...placebo group used the same shape with KRG capsule"

Comment: the appearance of each treatment was the same and adequately
used.

Blinding of outcome as-
sessment (detection bias)
Subjective outcomes

Low risk Quote: "...placebo group used the same shape with KRG capsule"

Comment: placebo controlled trial.

Blinding of outcome as-
sessment (detection bias)
Objective outcome: ad-
verse events

Low risk Comment: objective outcome was not likely affected by lack of blinding.

Incomplete outcome data
(attrition bias)
Erectile function and sexu-
al satisfaction

Low risk Quote: "3 patients were not assessed in the follow-up assessment"

Comment: 24/25 and 23/25 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Adverse events

Low risk Quote: "3 patients were not assessed in the follow-up assessment"

Comment: 24/25 and 23/25 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Ability to have intercourse
reported by participants
(or partner)

Low risk Quote: "3 patients were not assessed in the follow-up assessment"

Comment: 24/25 and 23/25 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
QoL

Unclear risk Comment: not measured.

Selective reporting (re-
porting bias)

Unclear risk Comment: the outcomes were not described well and the protocol was not
published.

Other bias Unclear risk Comment: the severity of erectile dysfunction at baseline was not reported for
the study groups.

Choi 2001  (Continued)

 
 

Study characteristics

Methods Study design: parallel randomized controlled clinical trial

Randomization ratio: 2:1 (KRG: 20, placebo: 10)

Dates when study was conducted: NR

Setting/country: outpatient/ single center/ S. Korea

Participants Inclusion criteria: participants with clinical ED, without definite organic cause

Exclusion criteria:

Choi 2003 
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1) anatomic penile disorder

2) decreased libido without ED

3) elevated prolactin (over three times the upper limit) or decreased free testosterone (less than 80% of
the lower limit)

4) psychologic disorder (major depression or schizophrenia)

5) ED from spinal cord injury

6) history of alcohol abuse or drug abuse

7) history of hematologic disease, renal disease, hepatic disease

8) refractory diabetes mellitus

Baseline characteristics of participants

- the number of participants randomized: 30 (KRG: 20, placebo: 10)

- the number of participants analyzed: 28 (KRG: 19, placebo: 9)

- age (mean): KRG: 45.1; placebo: 44.4

- comorbidity: unclear

- ED severity: NR

Interventions Details of intervention and control

- Experiment: KRG (1800 mg; 2 tablets of 300 mg 3 times daily) (commercial product from KT&G)

- Control: placebo (NR in detail)

Run-in period: no

Follow-up period: 4 weeks

Outcomes 1) AEs:

How measured: NR

TIme points measured: NR

Time points reported: likely cumulative

2) Participant's ability to have intercourse reported by participant (or partner):

How measured: number of participants with improvement in the total score of IIEF-15 compared with
baseline

TIme points measured: at 4 weeks

Time points reported: at 4 weeks

Funding sources KT&G

Declarations of interest NR

Notes Publication language: Korean

The authors did not reported the score for each domain of the IIEF

Risk of bias

Choi 2003  (Continued)
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "... randomly assigned..."

Comment: no explicit explanation of the sequence generation.

Allocation concealment
(selection bias)

Unclear risk Comment: no detailed information about allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Comment: the appearance of each treatment was the same and adequately
used.

Blinding of outcome as-
sessment (detection bias)
Subjective outcomes

Low risk Comment: placebo controlled trial.

Blinding of outcome as-
sessment (detection bias)
Objective outcome: ad-
verse events

Low risk Comment: objective outcome was not likely affected by lack of blinding.

Incomplete outcome data
(attrition bias)
Erectile function and sexu-
al satisfaction

Low risk Quote: "2 patients were not assessed in the follow-up assessment"

Comment: 19/20 and 9/10 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Adverse events

Low risk Quote: "2 patients were not assessed in the follow-up assessment"

Comment: 19/20 and 9/10 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Ability to have intercourse
reported by participants
(or partner)

Low risk Quote: "2 patients were not assessed in the follow-up assessment"

Comment: 19/20 and 9/10 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
QoL

Unclear risk Comment: not measured.

Selective reporting (re-
porting bias)

Unclear risk Comment: the outcomes were described well but the protocol was not pub-
lished.

Other bias Unclear risk Comment: the severity of erectile dysfunction at baseline was not reported for
the study groups.

Choi 2003  (Continued)

 
 

Study characteristics

Methods Study design: parallel randomized controlled clinical trial

Randomization ratio: 1:1 (KRG: 30, placebo: 30)

Dates when study was conducted: July 2004 to September 2004
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Setting/country: outpatient/ single center/ Brazil

Participants Inclusion criteria: participants with IIEF-5 scores between 13 and 21 (mild or mild to moderate ED)

Exclusion criteria: history of radical prostatectomy, spinal cord injury, neurological impairments, Pey-
ronie's disease, drug abuse and specific previous treatment

Baseline characteristics of participants

- the number of participants randomized: 60 (KRG: 30, placebo: 30)

- the number of participants analyzed: 60 (KRG: 30, placebo: 30)

- age (mean): KRG: 52.6; placebo: 54.3

- comorbidity: yes (diabetes: KRG (4), placebo (6); hypertension: KRG (9), placebo (13); cardiovascular
disease: KRG (2), placebo (3))

- ED severity (mean):

• IIEF: KRG: 16.4; placebo: 17.0

Interventions Details of intervention and control

- Experiment: KRG (3000 mg; 1000 mg 3 times daily)

- Control: placebo (capsule containing starch with KRG flavour)

Run-in period: no

Follow-up period: 12 weeks

Outcomes 1) Erectile function:

How measured: questionnaire (IIEF-5)

TIme points measured: at baseline and 12 weeks

Time points reported: at baseline and 12 weeks

2) AEs:

How measured: NR

TIme points measured: NR

Time points reported: likely cumulative

3) Participant's ability to have intercourse reported by participant (or partner):

How measured: number of participants with improvement in the total score of IIEF-5 compared with
baseline

TIme points measured: at 12 weeks

Time points reported: at 12 weeks

Funding sources NR

Declarations of interest NR

Notes Publication language: English

Risk of bias

de Andrade 2007  (Continued)
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The patients were... randomized..."

Comment: no explicit explanation of the sequence generation.

Allocation concealment
(selection bias)

Unclear risk Not reported

Comment: no detailed information about allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Quote: "A total of 60 patients ... were enrolled in a double-blind, placebo-con-
trolled study...."

Comment: placebo controlled study.

Blinding of outcome as-
sessment (detection bias)
Subjective outcomes

Low risk Comment: double-blind placebo controlled study.

Blinding of outcome as-
sessment (detection bias)
Objective outcome: ad-
verse events

Low risk Comment: objective outcome was not likely affected by lack of blinding.

Incomplete outcome data
(attrition bias)
Erectile function and sexu-
al satisfaction

Low risk Quote: "Every patient returned for reevaluation through IIEF-5 every month
over a 3-month period."

Comment: 30/30 and 30/30 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Adverse events

Low risk Quote: "Every patient returned for reevaluation through IIEF-5 every month
over a 3-month period."

Comment: 30/30 and 30/30 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Ability to have intercourse
reported by participants
(or partner)

Low risk Quote: "Every patient returned for reevaluation through IIEF-5 every month
over a 3-month period."

Comment: 30/30 and 30/30 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
QoL

Unclear risk Comment: not measured.

Selective reporting (re-
porting bias)

Unclear risk Comment: the outcomes were described well but the protocol was not pub-
lished.

Other bias Low risk Comment: not detected.

de Andrade 2007  (Continued)
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Randomization ratio: 1:1 (KRG: 37, placebo: 36)

Dates when study was conducted: June 2007 to October 2007

Setting/country: outpatient/ two centers/ S. Korea

Participants Inclusion criteria: participants suffered from ED (more than 3 months), mild or moderate ED (IIEF score
over 11)

Exclusion criteria: severe ED (IIEF score 0-10), cerebral infarction, myocardial infarction, unstable angi-
na diagnosed in 6 months, use of PDE-5 inhibitor or penile injection therapy

Baseline characteristics of participants

- the number of participants randomized: 73 (KRG: 37, placebo: 36)

- the number of participants analyzed: 69 (KRG: 35, placebo: 34)

- age (mean): KRG: 53.2; placebo: 50.8

- comorbidity: yes (diabetes mellitus: KRG (10), placebo (5); hypertension (KRG (8), placebo (9))

- ED severity (mean):

• IIEF: KRG: 17.2; placebo: 17.7

Interventions Details of intervention and control

- Experiment: KRG plus ginsenoside (800 mg; 2 capsules of 200 mg 2 times daily)

- Control: placebo (capsule, microcrystalline cellulose 200 mg)

Run-in period: no

Follow-up period: 8 weeks

Outcomes 1) Erectile function:

How measured: questionnaire (IIEF-15)

TIme points measured: at baseline and 8 weeks

Time points reported: at baseline and 8 weeks

2) AEs:

How measured: NR

TIme points measured: NR

Time points reported: likely cumulative

Funding sources BT Gin Inc (4-2004-0018); Korea Healthcare Technology R&D Project, Ministry of Health, Welfare & Fami-
ly Affairs, Republic of Korea (A084120)

Declarations of interest NR

Notes Publication language: English

Supported by commercial company (BT Gin Inc)

Risk of bias

Bias Authors' judgement Support for judgement

Ham 2009  (Continued)
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Random sequence genera-
tion (selection bias)

Unclear risk Comment: no explicit explanation of the sequence generation.

Allocation concealment
(selection bias)

Unclear risk Comment: no detailed information about allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Quote: " ...placebo has the same smell and flavour with KRG". "... multicenter,
randomized, double-blind, placebo controlled study" in the title.

Comment: placebo controlled study.

Blinding of outcome as-
sessment (detection bias)
Subjective outcomes

Low risk Comment: placebo controlled trial.

Blinding of outcome as-
sessment (detection bias)
Objective outcome: ad-
verse events

Low risk Comment: objective outcome was not likely affected by lack of blinding.

Incomplete outcome data
(attrition bias)
Erectile function and sexu-
al satisfaction

Low risk Comment: 35/37 and 34/36 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Adverse events

Low risk Comment: 35/37 and 34/36 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Ability to have intercourse
reported by participants
(or partner)

Unclear risk Comment: not measured.

Incomplete outcome data
(attrition bias)
QoL

Unclear risk Comment: not measured.

Selective reporting (re-
porting bias)

Unclear risk Comment: the outcomes were described well but the protocol was not pub-
lished.

Other bias Low risk Comment: not detected.

Ham 2009  (Continued)

 
 

Study characteristics

Methods Study design: cross-over randomized controlled clinical trial

Randomization ratio: 1:1 (KRG: 22 and placebo: 23 in the 1st session)

Dates when study was conducted: NR

Setting/country: outpatient/ single center/ S. Korea
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Participants Inclusion criteria: participants with ED who had no history of specific treatment for the problem; partic-
ipants with ED who had concomitant medical illnesses (stable disease with concurrent medical therapy
for cardiovascular disease, diabetes and so forth).

Exclusion criteria: a history of radical prostatectomy and spinal cord injury, serious neurological
deficits such as multiple sclerosis and Parkinson’s disease, Peyronie’s disease or another genital anom-
aly, alcohol or herbal abuse, drugs that enhance or interfere with sexual function, or have been report-
ed to have drug interaction with ginseng such as warfarin and a history of hormonal therapy, androgen
ablation or cancer chemotherapy.

Baseline characteristics of participants:

- the number of participants randomized: 45 (KRG: 22 and placebo: 23)

- the number of participants analyzed: 90 (KRG: 45; placebo: 45)

- age (mean): KRG: NR; placebo: NR; total 54

- comorbidity: yes (diabetes mellitus (8); hypertension (15); abnormal total serum cholesterol (5); cere-
brovascular disease (3); pulmonary disease (5); liver disease (1); BPH (5); history of surgery for rectal
cancer (6))

- ED severity (mean):

• IIEF-5: 8.93

• IIEF-15-EF: 10.6

Interventions Details of intervention and control

- Experiment: KRG (2700 mg; 900 mg 3 times daily)

- Control: placebo (NR in detail)

Run-in period: yes (initial week of baseline evaluation)

Wash-out period: 2 weeks (based on the previous study [Janetzky 1997])

Follow-up period: 8 weeks

Outcomes 1) Erectile function:

How measured: questionnaire (IIEF-5 and IIEF-15)

TIme points measured: at baseline and 8 weeks in each session

Time points reported: at baseline and 8 weeks in each session

2) AEs:

How measured: NR

TIme points measured: NR

Time points reported: likely cumulative

3) Participant's ability to have intercourse reported by participant (or partner):

How measured: Global efficacy questionnaire: improvement of erection, sexual quality of life

TIme points measured: at baseline and 8 weeks in each session

Time points reported: at baseline and 8 weeks in each session

* "All tests were performed by 2 physicians blinded to treatment."

Hong 2002a  (Continued)
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Funding sources Korea Ginseng and Tobacco Research Institute

Declarations of interest NR

Notes Publication language: English

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "At the end of baseline examination patients were randomized into the
first 8 weeks of treatment, in which they received 900 mg (simple randomisa-
tion)."

Comment: used simple randomization

Allocation concealment
(selection bias)

Unclear risk Comment: no detailed information about allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Quote: "The study participant and investigator were blinded to the order of ad-
ministration (double-blind)."

Comment: placebo controlled study.

Blinding of outcome as-
sessment (detection bias)
Subjective outcomes

Low risk Quote: "All tests were performed by 2 physicians blinded to treatment", "The
study participant and investigator were blinded to the order of administration
(double-blind)."

Comment: double-blinded trial.

Blinding of outcome as-
sessment (detection bias)
Objective outcome: ad-
verse events

Low risk Comment: objective outcome was not likely affected by lack of blinding.

Incomplete outcome data
(attrition bias)
Erectile function and sexu-
al satisfaction

Low risk Quote: "... since all patients served as their own controls and were exposed to
the 2 regimens, we compared all parameters at the end of the 8 weeks... be-
tween the 45 patients in the ginseng group and the 45 in the placebo group".

Comment: all participants who were randomized were included in analysis.

Incomplete outcome data
(attrition bias)
Adverse events

Low risk Quote: "... since all patients served as their own controls and were exposed to
the 2 regimens, we compared all parameters at the end of the 8 weeks... be-
tween the 45 patients in the ginseng group and the 45 in the placebo group".

Comment: all participants who were randomized were included in analysis.
This outcome was reported only in first author's master's thesis (Hong 2002b).

Incomplete outcome data
(attrition bias)
Ability to have intercourse
reported by participants
(or partner)

Low risk Quote: "... since all patients served as their own controls and were exposed to
the 2 regimens, we compared all parameters at the end of the 8 weeks... be-
tween the 45 patients in the ginseng group and the 45 in the placebo group".

Comment: all participants who were randomized were included in analysis.

Incomplete outcome data
(attrition bias)
QoL

Unclear risk Comment: not measured.

Hong 2002a  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk Comment: the outcomes are described well but the protocol was not pub-
lished.

Other bias Low risk Not detected.

Hong 2002a  (Continued)

 
 

Study characteristics

Methods Study design: parallel randomized controlled clinical trial

Randomization ratio: 1:1 (KRG: 13, placebo: 13)

Dates when study was conducted: January 1996 to January 1998

Setting/country: outpatient/ single center/ S. Korea

Participants Inclusion criteria: mild vasculogenic ED (rigidity 50-70%, duration under 10 min on provocation test)

Exclusion criteria: neurogenic ED, endocrinologenic ED

Baseline characteristics of participants:

- the number of participants randomized: 26 (KRG: 13, placebo: 13)

- the number of participants analyzed: 21 (KRG: 11; placebo: 10)

- age (mean): KRG: 45.6; placebo: 44.8

- comorbidity: NR

- ED severity (mean):

• Total sexual functioning score: KRG: 25.7; placebo: 26.3

• Satisfaction: KRG: 4.1; placebo: 3.3

• Frequency: KRG: 1.7; placebo: 1.7

• Desire: KRG: 4.1; placebo: 4.0

• Erection: KRG: 7.6; placebo: 8.6

• Ejaculation: KRG: 4.9; placebo: 6.5

• Orgasm: KRG: 3.3; placebo: 2

Interventions Details of intervention and control

- Experiment: KRG (2700 mg; 3 capsules of 300 mg 3 times daily)

- Control: placebo (same shape and smell)

Run-in period: no

Follow-up period: 12 weeks

Outcomes 1) Erectile function:

How measured: questionnaire (the modified Watts Sexual Function questionnaire)

TIme points measured: at baseline and 12 weeks

Time points reported: at baseline and 12 weeks

2) Sexual satisfaction

Kim 1999 
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How measured: questionnaire (the modified Watts Sexual Function questionnaire)

TIme points measured: at baseline and 12 weeks

Time points reported: at baseline and 12 weeks

3) AEs: Not assessed

Funding sources KT&G

Declarations of interest NR

Notes Publication language: Korean

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "... in this randomized, double-blinded, placebo-controlled study"

Comment: no explicit explanation of the sequence generation.

Allocation concealment
(selection bias)

Unclear risk Comment: no detailed information about allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Quote: "... placebo which has the same shape and smell of red ginseng, ..." and
"... in this randomized, double-blinded, placebo-controlled study"

Comment: placebo controlled study.

Blinding of outcome as-
sessment (detection bias)
Subjective outcomes

Low risk Comment: double-blinded, placebo controlled study.

Blinding of outcome as-
sessment (detection bias)
Objective outcome: ad-
verse events

Low risk Comment: objective outcome was not likely affected by lack of blinding.

Incomplete outcome data
(attrition bias)
Erectile function and sexu-
al satisfaction

Unclear risk Quote: "Of the 26 subjects, 21 patients (group A: 11 patients, group B: 10 pa-
tients) completed the study and five patients were dropped out: There were
4 patients who complained of no efficacy of the test drugs, and 1 patient was
lost to follow-up. All of the 21 patients responded to the questionnaire before
and after the treatment, ..."

Comment: 11/13 and 10/13 randomized participants in the KRG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Adverse events

Unclear risk Comment: not measured.

Incomplete outcome data
(attrition bias)
Ability to have intercourse
reported by participants
(or partner)

Unclear risk Comment: not measured.

Incomplete outcome data
(attrition bias)

Unclear risk Comment: not measured.

Kim 1999  (Continued)
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QoL

Selective reporting (re-
porting bias)

Unclear risk Comment: the outcomes were described well but the protocol was not pub-
lished.

Other bias Unclear risk Comment: the severity of erectile dysfunction at baseline was not reported in
the study groups.

Kim 1999  (Continued)

 
 

Study characteristics

Methods Study design: parallel randomized controlled clinical trial

Randomization ratio: 1:1 (MG: 75, placebo: 68)

Dates when study was conducted: NR

Setting/country: outpatient/ single center/ S. Korea

Participants Inclusion criteria: total IIEF score under 51, no allergy to ginseng and no acute illness

Exclusion criteria: participants with severe neurological disorders such as spinal cord injury and multi-
ple sclerosis, or with a history of radical prostatectomy, genital anomaly or drug abuse

Baseline characteristics of participants:

- the number of participants randomized: 143 (MG: 75, placebo: 68)

- the number of participants analyzed: 86 (MG: 65, placebo: 21)

- age (mean): 58.1 (MG: 57.5; placebo: 60.2)

- comorbidity: yes (diabetes mellitus (19); hypertension (15); hyperlipidaemia (16); BPH (21))

- ED severity:

• IIEF-15 EF domain: MG: 11.89; placebo: 11.38

Interventions Details of intervention and control

- Experiment: MG (2000 mg: 1000 mg 2 times daily)

- Control: placebo (NR in detail)

Number of study centres: 1

Run-in period: no

Follow-up period: 8 weeks

Outcomes 1) Erectile function:

How measured: questionnaire (IIEF-5, and IIEF-15)

TIme points measured: at baseline and 8 weeks

Time points reported: at baseline and 8 weeks

2) AEs: not assessed.

Kim 2009 
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Funding sources Kyung Hee University Research Fund in 2007 (KHU-20071507)

Declarations of interest NR

Notes Publication language: English

Two of seven authors were affiliated with the MG production institute.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The 143 patients selected were randomly divided into two group."

Comment: no explicit explanation of the sequence generation.

Allocation concealment
(selection bias)

Unclear risk Not reported

Comment: no detailed information about allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Quote: "Thus, medications were distributed for 8 weeks using a double-blind
method."

Comment: placebo controlled study.

Blinding of outcome as-
sessment (detection bias)
Subjective outcomes

Low risk Comment: double-blind placebo controlled study.

Blinding of outcome as-
sessment (detection bias)
Objective outcome: ad-
verse events

Low risk Comment: objective outcome was not likely affected by lack of blinding.

Incomplete outcome data
(attrition bias)
Erectile function and sexu-
al satisfaction

High risk Quote: "Three patients stopped taking the medication because of minor
headaches; these patients were included among the 10 treated patients who
dropped out. Of the 68 patients in the placebo group, only 21 completed the
study. Most patients who dropped out of the study saw no improvement in
their erectile function or sexual satisfaction. One reason for the high drop-out
rate in the placebo group might be that many patients in this group wanted to
experience a faster response to the drug; however, we could not confirm that
this was a major factor..."

Comment: 65/75 and 21/68 randomized participants in the MG and placebo
groups, respectively, were included in the analysis.

Incomplete outcome data
(attrition bias)
Adverse events

Unclear risk Comment: not measured.

Incomplete outcome data
(attrition bias)
Ability to have intercourse
reported by participants
(or partner)

Unclear risk Comment: not measured.

Incomplete outcome data
(attrition bias)
QoL

Unclear risk Comment: not measured.

Kim 2009  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk Comment: the outcomes were described well but the protocol was not pub-
lished.

Other bias Low risk Comment: not detected.

Kim 2009  (Continued)

AE: adverse events; GAQ: Global Assessment Questionnaire; ED: erectile dysfunction; IIEF: International Index of Erectile Function; KRG:
Korean red ginseng; MG: tissue-cultured mountain ginseng; NR: not reported; PE: premature ejaculation.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Choi 2013 Randomized controlled study but testing ginseng berry not ginseng roots

Ebihara 2014 Single arm trial

Evans 2011 Review

Guirguis 1998 Review

He 2018 Review

Ho 2011 Review

Hong 2001 Duplication (thesis)

Hsieh 2016 Randomized controlled study but testing herbal mixture with ginseng

Hyung 1998 Duplication

Kim 1996 Not a randomized controlled trial

Kim 2006 Double-blinded placebo controlled trial without randomizations

Lee 1986 Not a randomized controlled trial

Leung 2013 Review

Li 2017 Review

Lim 2017 Review

Low 2007 Review

Momoi 2015a Randomized controlled study but included only healthy people

Momoi 2015b Randomized controlled study but included only healthy people

Najafabadi 2019 Randomized controlled study but testing ginseng mixture with vitamin D

Park 2006 Not a clinical trial (survey)

Park 2019 Randomized controlled study but testing herbal mixture with ginsenosides

Ginseng for erectile dysfunction (Review)

Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

44



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Xiang 2008 Review

Yamashita 2018 Randomized controlled study but included only healthy people

 

Characteristics of studies awaiting classification [ordered by study ID]

 

Methods Parallel randomized double-blinded trial

Participants Men aged 30 to 80 years; sexual dysfunction for at least the six months prior to recruitment; no re-
lationship problems with partner for at least the six months prior to recruitment; Hemoglobin A1c-
 less than 10 & fasting blood sugar less than 200 for at least the six months prior to recruitment;
normal serum testosterone and prolactin levels; non-interference between study drugs with other
prescription medications; no history of priapism.

Interventions • Ginseng capsule for 10 weeks

• Bupropion tablet (150 mg) for 10 weeks

• Sildenafil tablet (50 mg) for 10 weeks

• Placebo for 10 weeks

Outcomes • Erectile dysfunctions

• Hemoglobin A1c

• Serum cholesterol level

• Serum prolactin level

• Serum testosterone level

• Serum triglyceride level

• Serum fasting blood sugar level. Timepoint: first day. Method of measurement: laboratory kits
(calorimetry enzymatic).

Notes Available from: www.irct.ir/trial/17480

IRCT2016111819554N11 

 
 

Methods Parallel randomized double-blinded trial

Participants Men aged 35 to 65 years with International Index of Erectile Function - 5 score between 13 and 21

Interventions • EFLA400 Korean red ginseng

• Placebo

Outcomes Primary Outcome: International Index of Erectile Function - 5 score

Secondary Outcomes

• Male Sexual Health Questionnaire

• Global Efficacy Assessment Question

• Uroflowmetry (max flow rate)

• International Index of Erectile Function - total domain

Notes Available from: clinicaltrials.gov/ct2/show/NCT01479426

NCT01479426 
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Comparison 1.   Ginseng vs. placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Erectile function 6   Mean Difference (IV, Random, 95%
CI)

Subtotals only

1.1.1 IIEF-EF 3 245 Mean Difference (IV, Random, 95%
CI)

3.52 [1.79, 5.25]

1.1.2 IIEF-5 3 236 Mean Difference (IV, Random, 95%
CI)

2.39 [0.89, 3.88]

1.1.3 Watts Q 1 26 Mean Difference (IV, Random, 95%
CI)

0.70 [-1.66, 3.06]

1.1.4 Other 1 64 Mean Difference (IV, Random, 95%
CI)

3.00 [1.08, 4.92]

1.2 Adverse events 7 418 Risk Ratio (M-H, Random, 95% CI) 1.45 [0.69, 3.03]

1.3 Patient's ability to have
intercourse reported by pa-
tient (or partner)

6 349 Risk Ratio (M-H, Random, 95% CI) 2.55 [1.76, 3.69]

1.4 Sexual satisfaction 6   Mean Difference (IV, Random, 95%
CI)

Subtotals only

1.4.1 IIEF-intercourse satis-
faction domain

3 245 Mean Difference (IV, Random, 95%
CI)

1.19 [0.41, 1.97]

1.4.2 IIEF-5 question 5 1 60 Mean Difference (IV, Random, 95%
CI)

0.60 [0.02, 1.18]

1.4.3 Watts 1 64 Mean Difference (IV, Random, 95%
CI)

1.90 [0.97, 2.83]

1.4.4 Survey for sexual satis-
faction (not validated)

1 64 Mean Difference (IV, Random, 95%
CI)

2.20 [0.95, 3.45]
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Analysis 1.1.   Comparison 1: Ginseng vs. placebo, Outcome 1: Erectile function

Study or Subgroup

1.1.1 IIEF-EF
Ham 2009
Hong 2002a
Kim 2009
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.05, df = 2 (P = 0.97); I² = 0%
Test for overall effect: Z = 3.99 (P < 0.0001)

1.1.2 IIEF-5
de Andrade 2007
Hong 2002a
Kim 2009
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.56, df = 2 (P = 0.75); I² = 0%
Test for overall effect: Z = 3.13 (P = 0.002)

1.1.3 Watts Q
Kim 1999
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.58 (P = 0.56)

1.1.4 Other
Choi 1999
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.07 (P = 0.002)

Ginseng
Mean

23.2
15.02
16.37

21
12.7

15.34

10.3

19

SD

7.3
8.18
7.08

6.3
6.38
6.13

1.7

4.2

Total

35
45
65

145

30
45
65

140

13
13

37
37

Placebo
Mean

19.6
11.24
13.05

17.7
10.33
13.52

9.6

16

SD

8.3
6.94
4.27

5.6
5.46
4.46

4

3.6

Total

34
45
21

100

30
45
21
96

13
13

27
27

Weight

22.0%
30.5%
47.5%

100.0%

24.6%
37.2%
38.2%

100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

3.60 [-0.09 , 7.29]
3.78 [0.65 , 6.91]
3.32 [0.81 , 5.83]
3.52 [1.79 , 5.25]

3.30 [0.28 , 6.32]
2.37 [-0.08 , 4.82]
1.82 [-0.60 , 4.24]
2.39 [0.89 , 3.88]

0.70 [-1.66 , 3.06]
0.70 [-1.66 , 3.06]

3.00 [1.08 , 4.92]
3.00 [1.08 , 4.92]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Favours placebo Favours ginseng

 
 

Analysis 1.2.   Comparison 1: Ginseng vs. placebo, Outcome 2: Adverse events

Study or Subgroup

Choi 1995
Choi 1999
Choi 2001
Choi 2003
de Andrade 2007
Ham 2009
Hong 2002a

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 1.57, df = 4 (P = 0.81); I² = 0%
Test for overall effect: Z = 0.99 (P = 0.32)
Test for subgroup differences: Not applicable

Ginseng
Events

0
4
1
1
3
8
0

17

Total

30
37
24
19
30
35
45

220

Placebo
Events

0
3
1
0
0
5
0

9

Total

30
27
23

9
30
34
45

198

Weight

27.4%
7.4%
5.6%
6.4%

53.2%

100.0%

Risk Ratio
M-H, Random, 95% CI

Not estimable
0.97 [0.24 , 3.99]

0.96 [0.06 , 14.43]
1.50 [0.07 , 33.61]

7.00 [0.38 , 129.93]
1.55 [0.56 , 4.28]

Not estimable

1.45 [0.69 , 3.03]

Risk Ratio
M-H, Random, 95% CI

0.001 0.1 1 10 1000
Favours ginseng Favours placebo
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Analysis 1.3.   Comparison 1: Ginseng vs. placebo, Outcome 3:
Patient's ability to have intercourse reported by patient (or partner)

Study or Subgroup

Choi 1995
Choi 1999
Choi 2001
Choi 2003
de Andrade 2007
Hong 2002a

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.05; Chi² = 6.52, df = 5 (P = 0.26); I² = 23%
Test for overall effect: Z = 4.97 (P < 0.00001)
Test for subgroup differences: Not applicable

Ginseng
Events

18
28
14
12
20
27

119

Total

30
37
24
19
30
45

185

Placebo
Events

9
7
6
3
0
9

34

Total

30
27
23

9
30
45

164

Weight

23.9%
21.7%
17.6%
11.8%
1.7%

23.3%

100.0%

Risk Ratio
M-H, Random, 95% CI

2.00 [1.08 , 3.72]
2.92 [1.50 , 5.67]
2.24 [1.04 , 4.81]
1.89 [0.71 , 5.08]

41.00 [2.59 , 648.37]
3.00 [1.60 , 5.64]

2.55 [1.76 , 3.69]

Risk Ratio
M-H, Random, 95% CI

0.001 0.1 1 10 1000
Favours placebo Favours ginseng

 
 

Analysis 1.4.   Comparison 1: Ginseng vs. placebo, Outcome 4: Sexual satisfaction

Study or Subgroup

1.4.1 IIEF-intercourse satisfaction domain
Ham 2009
Hong 2002a
Kim 2009
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.31, df = 2 (P = 0.86); I² = 0%
Test for overall effect: Z = 3.00 (P = 0.003)

1.4.2 IIEF-5 question 5
de Andrade 2007
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.02 (P = 0.04)

1.4.3 Watts
Kim 1999
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 4.00 (P < 0.0001)

1.4.4 Survey for sexual satisfaction (not validated)
Choi 1999
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.45 (P = 0.0006)

Ginseng
Mean

9.7
7.1

6.83

3.6

6.2

10

SD

2.9
3.7

1.93

1.1

2.2

2.8

Total

35
45
65

145

30
30

37
37

37
37

Placebo
Mean

8.6
5.56
5.81

3

4.3

7.8

SD

3.2
3.39
2.54

1.2

1.6

2.3

Total

34
45
21

100

30
30

27
27

27
27

Weight

29.0%
28.0%
43.0%

100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

1.10 [-0.34 , 2.54]
1.54 [0.07 , 3.01]

1.02 [-0.16 , 2.20]
1.19 [0.41 , 1.97]

0.60 [0.02 , 1.18]
0.60 [0.02 , 1.18]

1.90 [0.97 , 2.83]
1.90 [0.97 , 2.83]

2.20 [0.95 , 3.45]
2.20 [0.95 , 3.45]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours placebo Favours ginseng
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4
9

A D D I T I O N A L   T A B L E S

Description of participants 

Inclusion criteria Age (years)

All participants

(Experimental/

Comparator)

Comorbidity

Baseline
IIEF

All partici-
pants (Ex-
perimental/

Compara-
tor)

Partici-
pants dis-
position
(random-
ized/ an-
alyzed/
complet-
ed the tri-
al)

Experi-
mental
interven-
tion(s)
(Dose)

(No of par-
ticipants,
random-
ized /ana-
lyzed)

Duration
of inter-
vention

Compara-
tor(s)

(No of par-
ticipants,
random-
ized /ana-
lyzed)

Outcome mea-
sures

Study design

Trial period
(year to year)

Setting (Coun-
try)

Funding

Support
for gin-
seng for
experi-
ment

C1: place-
bo

(30/30)

Choi 1995 - ED classified as
type I and type IIb
by radioisotope AVS-
penogram

-ED without organic
dysfunction

NR (KRG, 42.8 /
placebo, 45.2;
trazodon, 43.2)

NR

IIEF was not
used but
measured
with RAVS-
penogram

NR (NR/NR)

90/90/90 KRG (1800
mg)

(30/30)

12 weeks C2: tra-
zodone
(25 mg)

(30/30)

1) AEs

2) Participant's
ability to have
intercourse re-
ported by par-
ticipant (or part-
ner) (self-report-
ed improvement
in erection-not
validated ques-
tionnaire)

Parallel

1994-1994

Urology clinic in 1
university hospi-
tal (S.Korea)

- KT&G

- Ginseng
seemed
to be sup-
ported by
KT&G but
NR

Choi 1999 - penile rigidity under
70% on the audio vi-
sual sexual stimula-
tion test under psy-
chogenic ED

- mild or moderate or-
ganic ED

- ED from unknown
cause or without or-
ganic dysfunction

NR (KRG: Korea,
43.4, China, 39.1,
Singapore, 50.2 /
placebo: Korea,
45.2, China, 42.9,
Singapore, 43.9)

diabetes (7), hy-
pertension (7),
hypercholes-
terolemia (9)

IIEF was not
used but
measured
with RAVS-
penogram

NR (NR/NR)

70/64/64 KRG (1800
mg)

(40/37)

12 weeks

Placebo

(30/27)

1) AEs

2) Participant's
ability to have
intercourse re-
ported by par-
ticipant (or part-
ner) (self-report-
ed improvement
in erection-not
validated ques-
tionnaire)

Parallel

NR

Urology clinics
in 2 university
hospitals and an-
drology clinic in
1 local hospital
(S.Korea, China
and Singapore)

- NR

- Ginseng
was sup-
ported by
KT&G

Choi 2001 - over 20 years old 45.7 (46.1/45.4)

no comorbidities

13.02
(19.82./14.40)

50/47/47 KRG (1800
mg)

Placebo

(25/23)

1) EF (IIEF-15)

2) AEs

Parallel

NR

- NR

Table 1.   Baseline characteristics of included studies 
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5
0

- clinical ED without
definite organic cause

in IIEF-EF
(moderate
or mild to
moderate
ED)

(25/24)

8 weeks

Urology clinic in 1
university hospi-
tal (S.Korea)

- Ginseng
seemed
to be sup-
ported by
KT&G but
NR

Choi 2003 - over 20 years old

- clinical ED without
definite organic cause

44.5 (45.1/44.4)

NR

IIEF was
measured
but not re-
ported

NR (NR/NR)

30/28/28 KRG (1800
mg)

(20/19)

4 weeks

Placebo

(10/9)

1) AEs

2) Participant's
ability to have in-
tercourse report-
ed by participant
(or partner) (GAQ
score)

Parallel

NR

Urology clinic in 1
university hospi-
tal (S.Korea)

- KT&G

-Ginseng
seemed
to be sup-
ported by
KT&G but
NR

de An-
drade
2007

- 34 to 67 years old

- IIEF-5 scores between
13 and 21 (mild or mild
to moderate ED)

NR

(52.6/54.3)

diabetes (10), hy-
pertension (22),
cardiovascular
disease (5)

NR
(16.4/17.0)

(mild or
mild to
moderate
ED)

60/60/60 KRG (3000
mg)

(30/30)

12 weeks

Placebo

(30/30)

1) EF (IIEF-5)

2) AEs

3) Participant's
ability to have in-
tercourse report-
ed by participant
(or partner) (GAQ)

Parallel

2004-2004

Urology clinic in 1
university hospi-
tal (Brazil)

- NR

- NR

Ham 2009 - over 11 points of IIEF
scores

- ED for more than 3
months

NR (53.2/50.8)

diabetes (15), hy-
pertension (17)

NR
(17.2/17.7)

(moderate
or mild to
moderate
ED)

IIEF-EF

73/69/69 KRG plus
ginseno-
side (800
mg)

(37/35)

8 weeks

Placebo

(36/34)

1) EF (IIEF-15)

2) AEs

Parallel

2007-2007

Urology clinic in 2
university hospi-
tals (S.Korea)

- BT Gin
Inc, MoHK

- Ginseng
was sup-
ported by
BT Gin

Hong
2002

-ED without definite
organic cause

54 (NR/NR)

diabetes (8), hy-
pertension (15),
abnormal total
serum choles-
terol (5), cere-
brovascular dis-
ease (3), pul-
monary disease

8.93
(8.93/8.93 )

(moderate)

IIEF-5

45/90/90 KRG (2700
mg)

(22/45)

8 weeks

Placebo

(23/45)

1) EF (IIEF-5 and
IIEF-15)

2) AEs

3) Participant's
ability to have in-
tercourse report-
ed by participant
(or partner)(GAQ)

Cross-over

NR

Urology clinic in 1
university hospi-
tal (S.Korea)

- NR

- Ginseng
was sup-
ported by
KT&G

Table 1.   Baseline characteristics of included studies  (Continued)
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5
1

(5), liver disease
(1), BPH (5), his-
tory of surgery for
rectal cancer (6)

Kim 1999 - mild vasculogenic
impotence (absence
of full rigidity on the
pharmacologic erec-
tion test

- peak systolic velocity
in the cavernous arter-
ies of 20 to 35 cm/sec)

NR (45.6/44.8)

NR

NR
(25.7/26.3)

measured
with Watts Q

26/21/21 KRG (2700
mg)

(13/11)

12 weeks

Placebo

(13/10)

1) EF (Modified
Watts Q)

Parallel

NR

Andrology clin-
ic in 1 university
hospital (S.Korea)

KT&G

-Ginseng
was sup-
ported by
KT&G

Kim 2009 - under 51 points in the
total IIEF score

- no allergy to ginseng

- no acute illness

NR (57.5/ 60.2)

diabetes mellitus
(19), hyperten-
sion (15), hyper-
lipidaemia (16)

NR
(11.89/11.38)

(moderate)
in IIEF-EF

143/86/86 TCMG
(2000mg)

(75/65)

8 weeks

Placebo

(68/21)

1) EF (IIEF-5 and

IIEF-15)

Parallel

NR

Outpatient de-
partment in 1
university hospi-
tal (S.Korea)

Kyunghee
Univ.

Two au-
thors were
affiliated
with MG
produc-
tion insti-
tute

AEs: adverse events; AVS: audio-visual stimulation; C: comparator; ED: erectile dysfunction; EF: erectile function; GAQ: Global Assessment Questionairre; I: intervention;
IIEF: International Index of Erectile Function; KRG: Korean red ginseng; MoHK: Ministry of Health, South Korea; NR: not reported; RAVS: radioisotope audio-visual stimula-
tion; SD: standard deviation; TCMG: Tissue-cultured mountain ginseng; Watts Q:Watts Sexual Function Questionnaire.

Note:

- No studies did the follow-up for outcomes.

- The severity of ED with IIEF-15 was classified into five categories: no ED (EF score 26 to 30), mild (EF score 22 to 25), mild to moderate (EF score 17 to 21), moderate (EF
score 11 to 16), and severe (EF score 6 to 10).

- The possible scores for the IIEF-5 range from 5 to 25, and ED was classified into five categories based on the scores: severe (5-7), moderate (8-11), mild to moderate (12-16),
mild (17-21), and no ED (22-25).

Table 1.   Baseline characteristics of included studies  (Continued)
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  Intervention(s) (route, frequency, total dose/
day)

Comparator(s) (route, frequency, total dose/day)

C1: Placebo (NR in detail)Choi 1995 I1: KRG (tablet, NR, 1800 mg)

C2: Trazodon (tablet, 25 mg daily at bedtime)

Choi 1999 I1: KRG (tablet, 3 times, 1800 mg) C1: Placebo (tablet, 3 times, same shape)

Choi 2001 I1: KRG (tablet, 3 times, 1800 mg) C1: Placebo (same shape)

Choi 2003 I1: KRG (tablet, 3 times, 1800 mg) C1: Placebo (NR in detail)

de Andrade 2007 I1: KRG (capsule, 3 times, 3000 mg) C1: Placebo (capsule containing starch with KRG
flavour)

Ham 2009 I1: KRG plus ginsenoside (capsule, 2 times, 800
mg)

C1: Placebo (capsule, microcrystalline cellulose 200
mg)

Hong 2002 I1: KRG (NR, 3 times, 2700 mg) C1: Placebo (NR in detail)

Kim 1999 I1: KRG (capsule, 3 times, 2700 mg) C1: Placebo (same shape and smell)

Kim 2009 I1: Tissue-cultured mountain ginseng (TCMG) (NR,
2 times, 2000 mg)

C1: Placebo (NR in detail)

C: comparator; I: intervention; KRG: Korean red ginseng; TCMG:Tissue-cultured mountain ginseng; NR: not reported.

Table 2.   Description of interventions 

 

 

A P P E N D I C E S

Appendix 1. Search strategy

 

CENTRAL

Search # Search Terms

1 MeSH descriptor erectile dysfunction explore all trees

2 erectile dysfunction

3 MeSH descriptor erectile failure explore all trees

4 erection failure

5 Impotence

6 MeSH descriptor (impotence, Vasculogenic) explore all trees

7 MeSH descriptor panax explore all trees
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8 ginseng

9 panax

10 7 OR 8 OR 9

11 1 OR 2 OR 3 OR 4 OR 5 OR 6

12 10 AND 11

MEDLINE (OVID)

1 “erectile dysfunction”[MeSH]

2 “erectile dysfunction”

3 “erectile failure”

4 “erection failure”

5 Impotence

6 “impotence, Vasculogenic”[MeSH]

7 “panax”[MeSH]

8 ginseng

9 panax

10 7 OR 8 OR 9

11 1 OR 2 OR 3 OR 4 OR 5 OR 6

12 10 AND 11

Embase

1 “erectile dysfunction”[MeSH]

2 erectile dysfunction

3 "erectile failure" [MeSH]

4 (erection failure

5 Impotence

6 “impotence, Vasculogenic”[MeSH]

7 panax [MeSH]

8 ginsen tg

9 panax

  (Continued)
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10 7 OR 8 OR 9

11 1 OR 2 OR 3 OR 4 OR 5 OR 6

12 10 AND 11

  (Continued)

 

Appendix 2. Summary of trial investigators contacted for information on included trials

 

Study Date trial au-
thor contacted

(first)

Data requested from
trial author

(short summary)

Date trial au-
thor provided
data

(first)

Data trial author provided (short sum-
mary)

Choi 1999 6 Jan 2020 - Random sequence gen-
eration

- Allocation concealment

7 Jan 2020 Clinical trial agent managed this study.

Central randomizations and allocation
concealments may have been performed
but the methods were not clearly con-
firmed in detail.

de Andrade 2007 6 Jan 2020 - Random sequence gen-
eration

- Allocation concealment

6 Jan 2020 The contact information is out of date and
not possible to follow up.

Ham 2009 6 Jan 2020 - Random sequence gen-
eration

- Allocation concealment

6 Jan 2020 Available data were not provided.

Kim 1999 6 Jan 2020 - Random sequence gen-
eration

- Allocation concealment

7 Jan 2020 Clinical trial agent managed this study.

Randomizations and allocation conceal-
ments maybe have been performed but
the methods were not clearly confirmed in
detail.

 

 

H I S T O R Y

Protocol first published: Issue 5, 2017
Review first published: Issue 4, 2021

C O N T R I B U T I O N S   O F   A U T H O R S

Conception of the review: HWL, and MSL.

Design of the review: HWL, MSL, and THK.

Co-ordination of the review: MSL.

The protocol was draXed by HWL, MSL, THK, TA, CZ, JWK, and DGM.

The search strategy was developed and run by MSL and THK.

Copies of studies were obtained by HWL and THK.
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Selection of the studies for inclusion was done by HWL and THK; MSL acted as an arbiter in the study selection stage.

Extraction of data from studies was performed by HWL, MSL and THK; TA acted as an arbiter in the data extraction stage.

Entering data into RevMan was performed by HWL and CZ.

Assessment of the risk of bias in the included studies: HWL, MSL, THK, and TA.

Assessment of the certainty in the body of evidence: MSL and THK.

The analysis was carried out by HWL, MSL, THK, TA, CZ, JWJ and DGM.

Interpretation of the analysis was done by HWL, MSL, THK, TA, CZ, JWJ and DGM.

The final review was draXed by HWL, MSL, THK, TA, CZ, JWJ and DGM.

The review will be updated by HWL, MSL, THK, TA, CZ, JWJ and DGM.

D E C L A R A T I O N S   O F   I N T E R E S T

HWL: none known.

MSL: editorial board of Journal of Ginseng Research.

THK: none known.

TA: none known.

CZ: serves as President of the Chinese Medicine Council of New South Wales (Australia) and receives payment from the organization for
his role; serves as Member of the Accreditation Committee of the Chinese Medicine Board of Australia and receives payment from the
organization for his role; received consultancy support paid to his institution by the Korea Institute of Oriental Medicine to fund a research
assistant to work on a research project relating to post sequelae of stroke; his institution (University of Technology Sydney, Australia)
received payment from the Korea Institute of Oriental Medicine for consultancy research not related to this review; and received support
from the Korea Institute of Oriental Medicine for conference attendance at the Korea Institute of Oriental Medicine.

JWK: none known.

DGM: none known.

S O U R C E S   O F   S U P P O R T

Internal sources

• Korea Institute of Oriental Medicine, Korea, South

HW Lee and MS Lee were supported by Korea Institute of Oriental Medicine (K18043, and KSN2013210)

External sources

• None, Korea, South

N/A

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

This review is based on a published protocol (Lee 2017b), with diIerences as described here.

• Type of interventions: we added the exclusion criteria, 'studies in which other parts of the ginseng root were used' to clarify the ginseng
generally represent root of ginseng. We changed P. Japonicus to P. notoginseng and added processed status (e.g. white ginseng or red
ginseng, tissue cultured), and cultivated place (cultivated,wild planted in mountain).

• Type of outcome measures: we specified the primary outcome in detail and changed the term 'participant- or partner-reported self-
assessment of improvement of erection or sexual satisfaction' to 'erectile function' and 'sexual satisfaction'. We prioritized 'erectile
function' as a primary outcome and 'sexual satisfaction' as a secondary outcome.

• Type of outcome measures: we changed the term, 'improvement in intercourse success' to 'ability to have intercourse reported by
participants (or partner)', and changed the priority to a secondary outcome.

• Type of outcome measures: we added the methods for assessing outcomes in detail under the subheading, 'Methods and timing of
outcome measurement'.
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• We planned to search the abstracts for the annual meetings of the American Urological Association, the European Asscociation
of Urology and the International Society of Sexual Medicine, but could not access most of them, and so these methods were not
implemented in the review.

• Assessment of risk of bias in included studies: we added detailed methods for assessment of risk of bias.

• Unit of analysis issues: we added how we would incorporate the data from cross-over studies. We planned to use the first phase of study
in cross-over trials, and the data of each intervention in parallel group trials because of the absence of carry-over, in accordance with
guidance provided in the Cochrane Handbook for Systematic Reviews of Interventions.

• Subgroup analysis: we changed the subgroup analysis from dose of ginseng, cause of erectile dysfunction, and baseline erectile
dysfunction severity to participant age, presence of comorbidity and baseline erectile dysfunction severity on the basis of clinical
perspectives with editors comments.

• Sensitivity analysis: we deleted the 'option of using missing data'.

N O T E S

We have based parts of the Methods section of this protocol on a standard template developed by the Cochrane Metabolic and Endocrine
Disorders Group, which has been modified and adapted for use by the Cochrane Urology Group.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Coitus;  Confidence Intervals;  Erectile Dysfunction  [*drug therapy];  *Panax;  Patient Satisfaction;  Phytotherapy  [*methods];  Placebos
 [therapeutic use];  Randomized Controlled Trials as Topic

MeSH check words

Adult; Aged; Humans; Male; Middle Aged; Young Adult
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