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ABSTRACT

Article type:
Systematic overview article

Background & aim: This systematic overview of reviews on complementary and
alternative medicine (CAM) was performed to summarize the clinical efficacy of
this approach in the treatment of erectile dysfunction (ED) and assess
methodological quality of the included reviews.
Methods: A comprehensive search was performed to find the systematic
reviews and meta-analyses on CAM interventions (e.g., acupuncture,
saffron, yohimbine, and ginseng) for ED treatment, published until October
2017. To this end, we searched the international databases, including
PubMed, Scopus, and Cochrane, as well as Iranian databases, such as SID,
IranMedex, and Magiran. The assessment of the methodological quality of
the included systematic reviews was accomplished using the AMSTAR
scale.
Results: The searching process led to the inclusion of five systematic reviews
examining CAM therapies, including acupuncture, saffron, Yohimbine, and ginseng.
The methodological quality of the retrieved reviews was at a favorable level.
Positive results were found for the administration of yohimbine, saffron, and
ginseng as treatment agents for ED. However, there was insufficient evidence
regarding the effect of acupuncture on this health problem. Major methodological
defects included the use of a grey literature search, likelihood of publication bias,
and conflicts of interests.
Conclusion: As the findings indicated, CAM appeared to be an effective treatment
for ED. However, it is essential to conduct further studies on the safety and value of
CAM for the management of this condition.
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Introduction
One of the most common sexual dysfunctions

in men is erectile dysfunction (ED) (1, 2). This
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health problem is defined as a continuous or
frequent failure to keep penile erection for a
satisfactory sexual interaction (3, 4). Over 50%
of men within the age of 40-70 years will
experience ED; accordingly, it concerns more
than 150 million men in the earth (5, 6). The
global prevalence of this condition is expected
to be approximately 322 million men in 2025
(7, 8).
Some of the important risk factors for ED
include age, hypertension, smoking, coronary
artery disease, life style, obesity, hyperlipidemia,
trauma, prostatic hypertrophy, diabetes, and
depression (9). Moreover, approximately 20%
of the cases have psychological reasons (4).
Erectile dysfunction is recognized to impact the
psychological, social, and physical health of the
families and their quality of life (10-12). In some
cases, treatment options for ED include oral
medications (e.g., sildenaﬁl, vardenaﬁl, and
tadalaﬁl) (11, 12). However, some individuals
are not interested in using these medications for
several reasons, such as drug interactions, side
effects, and cost.
Complementary and alternative medicine
(CAM) has been described as a group of
products and practices that are not part of
conventional medicine. The CAM therapies,
such as acupuncture, saffron, yohimbine, and
ginseng, have been evaluated in randomized
controlled trials (RCTs) for the management of
ED. Acupuncture as one of the important CAM
techniques is suitable to treat ED (13-16),
which is usually used in clinical practice since it
is simple, safe, and economic (17). An
increasing number of reports discuss the effects
of acupuncture, as a common practice, on ED
(13, 14, 16).
Crocus sativus (i.e., saffron) is another CAM
that is a perennial herb with anti-oxidative
prosperities (18-20). This plant is widely
produced in Iran. The dried red stigma of
saffron is used as a food spice. Saffron has also
been usually used in traditional medicine (21,
22). Scientific literature has given a growing
interest in using saffron for the treatment of ED
(23-26). Yohimbine as an alkaloid is obtained
from the African yohimbine tree (27). Several
studies have suggested this drug for the
management of ED (28-31).
In Asia, ginseng is one of the valuable trade
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products, used for the treatment of diseases
across 35 countries (32). The therapeutic effects
of ginseng are very different. There are several
studies investigating the efficacy of this herb in
the treatment of several conditions, such as
Alzheimer’s disease (33), cardiovascular disease
(34), hypertension (35), improved quality of life
(36, 37), and common cold (38). Some studies
support the satisfactory effects of ginseng on ED
(39-42). Recently, several systemic reviews and
meta-analysis studies have been published
on the effects of CAM therapies, such as
the implementation of acupuncture or
administration of saffron and ginseng, in the
treatment of ED erectile dysfunction.
Many patients with ED find pharmacological
interventions unattractive and assume that
CAM is not supported by sufficient evidence.
Therefore, we performed this study to obtain
an overview of the systematic reviews
investigating the effect of CAM on the
treatment of ED with the aim of summarizing
the efficacy of this approach and assessing the
methodological quality of the included review
studies.

Materials and Methods
For the purpose of the study, a systematic
search was performed to find the reviews and
meta-analyses on the subject of interest
published until October 2017 on several
international databases, including PubMed,
Scopus, and Cochrane, as well as the Iranian
databases, such as IranMedex, SID, and
Magiran. The reference section of the relevant
studies was also examined manually.
The searching process was accomplished
using the following English keywords:
'Erectile dysfunction', 'Sexual dysfunction',
'Acupuncture', 'Saffron', and 'Yohimbine',
'Ginseng'. Furthermore, the equivalent Persian
terms were used for searching the Iranian
databases.
Inclusion criteria
The eligibility criteria were as follows:
1) The study must be a systematic review
with or without meta-analysis. First, all
systematic reviews were chosen. After a
comprehensive overview of the evidence, the
reviews clearly claiming to have chosen only
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selected trials were included.
2) Only the reviews investigating patients
with ED based on the International Index of
Erectile Function were included (43). No
restrictions regarding the type of ED or
duration were considered. There were also no
limitations regarding the procedures of trials
and reviews, and they were all considered
eligible.
3) Reviews on the effects of CAM, such as
saffron, yohimbine, acupuncture, and ginseng,
were included. Reviews were included if they
focused on the effectiveness of one or multiple
CAM modalities.
4) The full published papers were included if
they were published in English or Persian.
On the other hand, abstracts or unpublished
studies were excluded. At first, all duplicated
studies were eliminated from the references.
Then, two reviewers (MI, MGH) independently
screened the abstracts of the studies and
carried on to obtain the full articles for the
included studies. Finally, the review studies
were checked in detail to be included in this
overview.
We extracted such data as first author, year
of publication, number of studies and patients,
intervention, comparison, information on
meta-analysis, risk of bias assessments, and
safety for each review study according to a
checklist. The data were independently
assessed by two reviewers (MI, MGH), and
disparities were resolved by discussion with a
third reviewer (TKH). Generally, complete
agreement between the two reviewers was
obtained.
The quality of the included review studies
was assessed by using the Assessment of the
Methodological Quality of Systematic Reviews
(AMSTAR) scale (44) (Table 2). The AMSTAR
scale consists of 11 items, which mainly
assess the reviews on RCTs and are answered
with four options, namely yes, no, can't
answer, and not applicable (44). The scoring of
this scale was performed by assigning the
score of one to the yes answer and zero to any
other response. The maximum and maximum
scores of the checklist were 11 and 0,
respectively.
The list of criteria for evaluating the quality
of the review studies were as follows:
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1. Was 'a priori' design provided?
2. Was there duplicate study selection and
data extraction?
3. Was a comprehensive literature search
performed?
4. Was the status of publication used as an
inclusion criterion?
5. Was a list of studies (included and
excluded) provided?
6. Were the characteristics of the included
studies provided?
7. Was the scientific quality of the included
studies assessed and documented?
8. Was the scientific quality of the included
studies used appropriately in formulating
conclusions?
9. Were the methods used to combine the
findings of the studies appropriate?
10. Was the likelihood of publication bias
assessed?
11. Was the conflict of interest stated?" (44,
45)

Results

Out of 5,210 relevant publication reviews,
five systematic reviews (46-50) met the
eligibility criteria (Figure 1) and included in the
study. The characteristics of the included
studies are summarized in Table 1.
The reviews were published in 2017 (n=1),
2016 (n=1), 2009 (n=1), 2008 (n=1), and 1998
(n=1). The reviews assessed several therapies,
including saffron therapies (n=1), ginseng
therapies (n=1), acupuncture (n=2), and
yohimbine (n=1). The RCTs and UCTs were
investigated in only one review (47), and the
other reviews included controlled clinical trials
(46, 48-50).
The retrieved reviews included 4-7 trials
with a total sample size of 126-419 cases. Out of
the five reviews, only 80% (n=4) of the articles
conducted meta-analyses. All reviews assessed
the risk of bias using the Cochrane risk of bias
assessment (n=3) (46), Jadad score (n=1) (4749), and Oxford rating scale (n=1) (50). The
quality assessment of the included studies
revealed a good level of quality; accordingly,
most of the reviewed articles received 8 of 11
possible points (Table 2).
While all reviews accomplished a systematic
literature search, some of the them did not
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include grey literature (47, 50). Research
question, inclusion criteria, independent data
extractors, achievement of a consensus,
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characteristics

of

studies,

comprehensive

Figure 1. PRISMA flowchart of the study selection process

literature search, risk of bias assessment, and
appropriate scientific quality of the included
studies used in formulating conclusions were
included in all reviews.
Out of the reviews performing meta-
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analyses, two cases did not state the methods
for combining the studies. A random effects
model ought to be used if heterogeneity exists
(44). The likelihood of publication bias (which
must include a combination of graphical aids
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like funnel plot) was not assessed in all of the
reviews, and two articles did not entail the
conflict of interests (48, 49).

Irani M et al.

Conclusions and side effects of the relevant

Placebo

Safety (AE/SAE)

Psychological
therapy,
placebo, and
shamacupuncture

Bias assessment risk

Shamacupuncture
and nonacupuncture

Number of studies;
Number of participants

Yes

Auricular
acupuncture or
needle
acupuncture,
with or without
electrical
stimulation

Type of included studies

Comparison group

Country
South
Korea

Intervention

2009

Meta-analysis

Lee

Year of publication

First Author

Table 1. Characteristics of the included reviews

UCTS,
RCT

4;126

Jadad score

50 %, nr
(–), AE
50% No
SAE

RCT

3;183

Cochrane
risk of bias
assessment

Not
assessed;
not
reported

RCT

7;419

Jadad score

10%30% AE
No SAE
Not
assessed;
not
reported
No SAE

Cui

2016

China

NO

Manual
acupuncture Or
electroacupuncture

Ernst

1998

UK

Yes

Yohimbine

Placebo

RCT

4;215

Oxford Center
for EvidenceBased
Medicine
checklist

Placebo

RCT

7;363

Jadad scale

Maleki

2017

Iran

Yes

Saffron
(Crocus
sativus)

Jang

2008

South
Korea

Yes

Ginseng

RCT: randomized clinical trial, UCTs: Uncontrolled clinical trials, SAE: serious adverse event, AE: adverse event, NR:
not reported, (−): not mentioned in text

interventions are summarized in Table 3.
Acupuncture Interventions
Two review studies, with and without
meta-analyses, evaluated the effects of
acupuncture. The first review (47) had
insufficient evidence to advise acupuncture as
a helpful intervention to treat ED. Likewise,
seven years later, the second review (46) with
meta-analysis found inadequate evidence. On
the other hand, the RCTs studies of
acupuncture for ED were reasonable;
however, they were rare with weak
methodology (e.g. inadequate study design,
5

small sample size, and inadequate reporting of
results).
Ginseng Intervention
One review evaluated the effects of ginseng
on ED (48). The results showed the positive
effect of ginseng on the treatment of this
health problem. Nonetheless, the number of
RCTs and the total sample size included in the
mentioned study were small. Moreover, the
methodological quality of the included
primary studies was poor. These drawbacks
prevented making more absolute decision
about the efficacy of ginseng. However, this
review enjoyed good quality.
J Midwifery Reprod Health. 2018; 6(?): 1-10.
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yohimbine played a

Yohimbine Intervention
The results of seven RCTs showed that

greater role in ED

First author

Year of publication

Country

Research question and inclusion criteria?

Two independent data extractors and a
consensus procedure?

Comprehensive literature search?

Statement on inclusion of grey literature?
Language?

List of included and excluded studies?

Characteristics of reviewed studies, for example,
tables?

Quality of risk of bias assessment?

Scientific quality of the included studies used
appropriately in formulating conclusions?

Methods used to combine the findings of studies
appropriate?
Test on heterogeneity

Likelihood of publication bias assessed?

Conflict of interests stated?

Sum

Table 2. Assessment of the quality of included systematic reviews by AMSTAR tool

Lee

2009

South
Korea

Yes

Yes

Yes

Cannot
answer

No

Yes

Yes

Yes

Cannot
answer

No

Yes

8

Cui

2016

China

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Not
applicable

No

Yes

9

Ernst

1998

UK

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Cannot
answer

No

No

8

Maleki

2017

Iran

Yes

Yes

Yes

Cannot
answer

No

Yes

Yes

Yes

Yes

No

Yes

8

Jang

2008

South
Korea

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

No

8

Table 3. Overview of the conclusions and side effects of the assessed complementary and alternative medicines of
the included systematic reviews
Intervention
Definition
Conclusion
Side effects
Contraindications

Acupuncture
(46, 47)

Insertion of
needles into
specified sites of
the body for
therapeutic
reasons

There was insufficient
evidence for supporting
acupuncture as a successful
therapy for ED. Further
well-designed RCTs were
suggested to assess the
benefits of acupuncture in
ED treatment

Mild side effects, such
as pain or bleeding;
serious side effects,
such as infections,
pneumothorax, and
cardiac tamponed

Serious bleeding
condition

Yohimbine
(49)

Alpha-2 blocker
that is the most
important active
component of
yohimbine bark

The benefits of Yohimbine
intervention for the
treatment of ED were more
important than its risks. So,
it was a good therapeutic
choice for ED.

Anxiety, hallucinations,
agitation, dizziness,
seizures, headache,
hypertension, panic
attacks, nervous
excitation,
sleeplessness,

Pregnancy,
lactation,
psychological
disease,
kidney, liver, and
heart disorder
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tachycardia,
bronchospasm, renal
failure
Continuous of Table 1.

Saffron
(50)

perennial herb
with antioxidative riches

There was evidence
revealing the effectiveness
of Saffron in men with ED.
But, there was
methodological flaws and
huge heterogeneity among
the included studies.

Ginseng
(48)

Permanent herb,
the chief
ingredients of
which include
panaxosides and
ginsenosides

There was evidence for the
effectiveness of ginseng
intervention in the
treatment of ED. But, the
qualities of most of the
included RCTs were poor to
draw final conclusions.

Mild to moderate side
effects, such as
headache, flushing,
nausea, dyspepsia,
diarrhea, as well as
decreased and
increased appetite

Not reported

Insomnia, headache,
gastric upset,
constipation

Pregnancy, lactation

RCT: randomized control trail, ED: erectile dysfunction

treatment, compared to placebo (49). The
review on yohimbine had a good quality, and its
conclusion was that “the benefit of yohimbine
medication for ED seems to outweigh its risks.”
The side effects of yohimbine are indicated in
Table 2. However, in the RCTs, the side effects
were reversible and scarce.
Saffron Intervention
Saffron intervention was utilized in one
review (50), revealing the positive effects of
saffron interventions on men with ED. Despite
the good quality of the mentioned review study,
there was a large heterogeneity among the
included RCTs. Therefore, the methodological
flaws of the reviewed RCTs limited the
interpretation of the results.
Side effects
Side effects were assessed in all reviews.
Most of the side effects were mild to moderate;
however, many trials did not sufficiently report
the side effects.

Discussion
Overall, five systematic reviews (46-50)
evaluated the effects of CAM therapies,
including acupuncture, saffron, yohimbine, and
ginseng, on ED. All of the reviews included
RCTs and UCTS. Four reviews conducted a
met-analysis (47-50). The risk of bias
assessment of the included trials was

7

presented in all studies. The reviews had a
good level of methodological quality (46-50).
This study depicted some evidence to
demonstrate the use of ginseng, saffron, and
yohimbine in the treatment of ED.
However, there was no good evidence
supporting the effectiveness of acupuncture on
this health condition. We applied AMSTAR
scale (44) for evaluating the methodological
quality of the included systemic reviews.
Though the primary studies included in the
systemic reviews were not sufficiently
accurate. All included systemic reviews stated
the side effects of the applied CAM therapy
(46-50).
Furthermore, they all reported a low
frequency rate regrding the side effects of CAM
therapy. In this regard, in a systemic review
conducted by Maleki et al. (50), the total number
of side effects after saffron was low. In another
review performed by Jang et al. (48), the total
number of side effects after ginseng was also
minor. However, the serious side effects of
yohimbine were documented in a study carried
out by Ernst (49).
The therapeutic index of this compound is
not great, and there is probably an interaction.
Therefore, it is uncertain whether the benefits of
yohimbine are more important than its risks.
Furthermore, it is important to emphasize that
the mild side effects of acupuncture are
repeated (46, 47).
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The potential mechanisms of saffron action
may include those of the opioid systems and
nitric oxide that play an important function in
the erectile function (51-53). The potential
mechanisms of yohimbine action might involve
the activation of cholinergic and dopaminergic
receptors, as well as enhancement of
noradrenaline release (49).
Ginseng potential mechanisms could involve
the nitric oxide pathways relaxing the smooth
muscles of the corpus carvernosum (54).
Modern medicine recognizes the Yin-Yang
balance in a healthy body as the balance of the
autonomic nervous system (ANS), such as that
of the sympathetic and parasympathetic
activities. Based on the ANS, acupuncture may
have a positive influence on the treatment of
ED (55).
Regardless of all prior findings and
conclusions, there are some limitations that
could restrain the results of this overview. The
first limitation concerns the systematic reviews
included in this overview. Despite the
application of a wide search strategy in the
present study, there is no definite guarantee
that all relevant systematic reviews have been
obtained. Another limitation of this study
concerns the validity of any overview of
systematic reviews that has its own drawbacks.
All systematic reviews are at the risk of
publication bias; therefore, their results and
conclusions may be misinterpreted.
This study revealed that there is a limited
number of high-quality CAM studies in ED.
Despite the significant methodological flaws that
CAM studies are facing, the precise investigation
of this area is clearly feasible. Future trials and
systematic reviews of CAM ought to be
accompanied by increased methodological
quality, if those trials and reviews aim to
influence the treatment guidelines and decision
makers. In summary, there is a positive evidence
supporting the efficacy of yohimbine, saffron,
and ginseng in treating ED. However, further
research is needed to confirm the current
findings.

Conclusion

As the findings indicated, CAM was an
effective treatment for ED. However, it is
essential to conduct more studies on the safety
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and value of CAM in the treatment of ED.
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