Echinacea for preventing and treating the common cold
(Review)

Karsch-Volk M, Barrett B, Kiefer D, Bauer R, Ardjomand-Woelkart K, Linde K

THE COCHRANE
COLLABORATION®

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2014, Issue 2

rhttp:/ /www.thecochranelibrary.coml|

WILEY

Echinacea for preventing and treating the common cold (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://www.thecochranelibrary.com

TABLE OF CONTENTS

HEADER
ABSTRACT . .
PLAIN LANGUAGE SUMMARY
BACKGROUND
OBJECTIVES
METHODS
RESULTS
Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
DISCUSSION .
AUTHORS’ CONCLUSIONS
ACKNOWLEDGEMENTS
REFERENCES
CHARACTERISTICS OF STUDIES
DATA AND ANALYSES .
Analysis 1.1. Comparison 1 Echinacea versus placebo to prevent common cold Outcome 1 Number of participants with at
least 1 cold episode. . .o .
Analysis 1.2. Comparison 1 Echinacea versus placebo to prevent common cold Outcome 2 Number of participants with
more than 1 cold. .
Analysis 1.3. Comparison 1 Echinacea versus placebo to prevent common cold Outcome 3 Duratron mean dlfference
Analysis 1.4. Comparison 1 Echinacea versus placebo to prevent common cold, Outcome 4 Total severity score.
Analysis 1.5. Comparison 1 Echinacea versus placebo to prevent common cold, Outcome 5 Number of patients dropping
out due to adverse effects. . . e . . e .
Analysis 1.6. Comparison 1 Echinacea versus placebo to prevent common cold Outcome 6 Number of patients droppmg
OUL. . v v v o o oo e
Analysis 1.7. Comparison 1 Echinacea versus placebo to prevent common cold, Outcome 7 Number of patients reporting
adverse effects. . . e o Coe
Analysis 2.1. Comparison 2 Echmacea versus placebo to treat patients wrth common cold Outcome 1 Duratron mean
difference.
Analysis 2.2. Comparison 2 Echrnacea versus placebo to treat patients wrth common cold Outcome 2 Duratron (inverse
variance). . . - A -
Analysis 2.3. Comparison 2 Echmacea versus placebo to treat patients wrth common cold Outcome 3 Total severity and
duration measures (for example, area under the curve). ..
Analysis 2.4. Comparison 2 Echinacea versus placebo to treat patients with common cold Outcome 4 Sum score after 2 to
4 days. R ..
Analysis 2.5. Comparison 2 Echmacea versus placebo to treat patients w1th common cold Outcome 5 Sum scores after 5
to 10 days. .
Analysis 2.6. Comparison 2 Echrnacea versus placebo to treat patients wrth common cold Outcome 6 Early treatment of
prodromi: patients developing a ’full’ cold. . Lo
Analysis 2.7. Comparison 2 Echinacea versus placebo to treat patients Wrth common cold Outcome 7 Number of patients
dropping out due to adverse effects. L . o
Analysis 2.8. Comparison 2 Echinacea versus placebo to treat patients Wrth common cold Outcome 8 Number of patients
dropping out. Lo e . . ..
Analysis 2.9. Comparison 2 Echmacea versus placebo to treat patients w1th common cold Outcome 9 Number of patients
reporting adverse effects.
ADDITIONAL TABLES .
APPENDICES

S O NN A AW ==

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

79
85

Echinacea for preventing and treating the common cold (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



FEEDBACK

WHAT’S NEW .

HISTORY . o
CONTRIBUTIONS OF AUTHORS

DECLARATIONS OF INTEREST .

SOURCES OF SUPPORT e
DIFFERENCES BETWEEN PROTOCOL AND REVIEW
INDEX TERMS

87
88
89
89
90
90
90
90

Echinacea for preventing and treating the common cold (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



[Intervention Review]

Echinacea for preventing and treating the common cold

Marlies Karsch-Volk!, Bruce Barrete?, David Kiefer?:3, Rudolf Bauer?, Karin Ardjomand-Woelkart4, Klaus Linde!

nstitut fiir Allgemeinmedizin/Institute of General Practice, Technische Universitit Miinchen/Klinikum rechts der Isar, Miinchen,
Germany. 2Department of Family Medicine, University of Wisconsin - Madison, Madison, Wisconsin, USA. 3 Arizona Center for Inte-
grative Medicine, University of Arizona, Tucson, Arizona, USA. “Institute of Pharmaceutical Sciences, Department of Pharmacognosy,
Karl-Franzens-University, Graz, Austria

Contact address: Marlies Karsch-Volk, Institut fiir Allgemeinmedizin/Institute of General Practice, Technische Universitit
Miinchen/Klinikum rechts der Isar, Orlansstr. 47, Miinchen, 81667, Germany. karsch@Irz.tu-muenchen.de.

Editorial group: Cochrane Acute Respiratory Infections Group.
Publication status and date: New search for studies and content updated (conclusions changed), published in Issue 2, 2014.
Review content assessed as up-to-date: 5 June 2013.

Citation:  Karsch-Vélk M, Barrett B, Kiefer D, Bauer R, Ardjomand-Woelkart K, Linde K. Echinacea for prevent-
ing and treating the common cold. Cochrane Database of Systematic Reviews 2014, Issue 2. Art. No.: CD000530. DOI:
10.1002/14651858.CD000530.pub3.

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT
Background

Echinacea plant preparations (family Asteraceae) are widely used in Europe and North America for common colds. Most consumers
and physicians are not aware that products available under the term Echinacea differ appreciably in their composition, mainly due to
the use of variable plant material, extraction methods and the addition of other components.

Objectives

To assess whether there is evidence that Echinacea preparations are effective and safe compared to placebo in the prevention and
treatment of the common cold.

Search methods

We searched CENTRAL 2013, Issue 5, MEDLINE (1946 to May week 5, 2013), EMBASE (1991 to June 2013), CINAHL (1981 to
June 2013), AMED (1985 to February 2012), LILACS (1981 to June 2013), Web of Science (1955 to June 2013), CAMBASE (no
time limits), the Centre for Complementary Medicine Research (1988 to September 2007), WHO ICTRP and clinicaltrials.gov (last
searched 5 June 2013), screened references and asked experts in the field about published and unpublished studies.

Selection criteria
Randomized controlled trials (RCTs) comparing mono-preparations of Echinacea with placebo.
Data collection and analysis

At least two review authors independently assessed eligibility and trial quality and extracted data. The primary efficacy outcome was
the number of individuals with at least one cold in prevention trials and the duration of colds in treatment trials. For all included trials
the primary safety and acceptability outcome was the number of participants dropping out due to adverse events. We assessed trial
quality using the Cochrane 'Risk of bias’ tool.
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Main results

Twenty-four double-blind trials with 4631 participants including a total of 33 comparisons of Echinacea preparations and placebo met
the inclusion criteria. A variety of different Echinacea preparations based on different species and parts of plant were used. Evidence
from seven trials was available for preparations based on the aerial parts of Echinacea purpurea.

Ten trials were considered to have a low risk of bias, six to have an unclear risk of bias and eight to have a high risk of bias. Ten trials
with 13 comparisons investigated prevention and 15 trials with 20 comparisons investigated treatment of colds (one trial addressed
both prevention and treatment).

Due to the strong clinical heterogeneity of the studies we refrained from pooling for the main analysis. None of the 12 prevention
comparisons reporting the number of patients with at least one cold episode found a statistically significant difference. However a post
hoc pooling of their results, suggests a relative risk reduction of 10% to 20%. Of the seven treatment trials reporting data on the duration
of colds, only one showed a significant effect of Echinacea over placebo. The number of patients dropping out or reporting adverse
effects did not differ significantly between treatment and control groups in prevention and treatment trials. However, in prevention
trials there was a trend towards a larger number of patients dropping out due to adverse events in the treatment groups.

Authors’ conclusions

Echinacea products have not here been shown to provide benefits for treating colds, although, it is possible there is a weak benefit from
some Echinacea products: the results of individual prophylaxis trials consistently show positive (if non-significant) trends, although
potential effects are of questionable clinical relevance.

PLAIN LANGUAGE SUMMARY
Echinacea for preventing and treating the common cold

Preparations of the plant Echinacea are widely used in some European countries and in North America for common colds. Echinacea
preparations available on the market differ greatly as different types (species) and parts (herb, root or both) of the plant are used,
different manufacturing methods (drying, alcoholic extraction or pressing out the juice from fresh plants) are used and sometimes also

other herbs are added.

We reviewed 24 controlled clinical trials with 4631 participants investigating the effectiveness of several different Echinacea preparations
for preventing and treating common colds or induced rhinovirus infections. Our review shows that a variety of products prepared from
different Echinacea species, different plant parts and in a different form have been compared to placebo in randomized trials. Due to
the significant differences in the preparations tested, it was difficult to draw strong conclusions. Five trials were rated as having a low
risk of bias in all five categories of the Cochrane "Risk of bias’ tool. Five more trials were rated as low risk of bias, having an unclear risk
of bias in only one category. Eight trials were rated as having a high risk of bias in at least one category and the remaining six as having
an unclear risk of bias.

The majority of trials investigated whether taking Echinacea preparations after the onset of cold symptoms shortens the duration,
compared with placebo. Although it seems possible that some Echinacea products are more effective than a placebo for treating colds,
the overall evidence for clinically relevant treatment effects is weak. In general, trials investigating Echinacea for preventing colds did
not show statistically significant reductions in illness occurrence. However, nearly all prevention trials pointed in the direction of small
preventive effects. The number of patients dropping out or reporting adverse effects did not differ significantly between treatment and
control groups in prevention and treatment trials. However, in prevention trials there was a trend towards a larger number of patients
dropping out due to adverse events in the treatment groups.

The evidence is current to July 2013.
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BACKGROUND

Description of the condition

Common cold is the most frequent disease in humans. A large US-
American survey showed that over 70% of the population annually
was suffering from at least one viral respiratory tract infection.
The authors concluded that the economic burden in the USA was
almost USD 40 billion annually (Fendrick 2003). Viral agents
causing common colds are mostly picornaviruses (thinoviruses and
enteroviruses), coronaviruses, adenoviruses, parainfluenza viruses
and respiratory syncytial viruses (Denny 1995; Monto 1987). The
incidence of the common cold has a peak in the winter months.
There are several different hypotheses and explanations for this.
One is that cooling of the nasal airway decreases the effectiveness
of local respiratory defenses such as mucociliary clearance and

leucocyte phagocytosis (Eccles 2002).

Description of the intervention

Extracts of the plant Echinacea (of the family Asteraceae) are widely
used by consumers and practitioners in some European countries
and in the US for preventing and treating upper respiratory tract
infections (Barrett 2003). In the US mainstream market, Echinacea
preparations are among the second top-selling herbal products
(Blumenthal 2005).

Assessment of the effectiveness of Echinacea preparations is com-
plicated by the limited comparability of the available preparations
for the following reasons.

1. Three different species are in medical use: Echinacea
purpurea (E. purpurea),Echinacea pallida (E. pallida) and
Echinacea angustifolia (E. angustifolia).

2. Different parts of the plant are used (root, herb, flower or
whole plant).

3. Different methods of extraction are used.

4. In some preparations other plant extracts or homeopathic

components are added.
The evidence available from clinical trials on its effectiveness has
been considered inconsistent in several reviews (Barrett 1999;
Caruso 2005; Linde 2006; Melchart 1994; Melchart 1999). Two
meta-analyses pooling trials using different heterogeneous Echi-
nacea preparations for the treatment of induced rhinovirus infec-
tions (Schoop 2006b) or the common cold (Shah 2007) found
more positive results for the effect of Echinacea. These results have
to be interpreted with caution, as the great heterogeneity of tested
Echinacea preparations makes comparison and pooling of data
methodologically questionable.

How the intervention might work

The exact mechanisms of action for the immunomodulating ef-
fects of Echinacea preparations are unclear. Four classes of com-
pounds are known to contribute to the immunomodulatory activ-
ity of Echinacea extracts: alkamides, glycoproteins, polysaccharides
and caffeic acid derivatives (CADs). Phenolic compounds include
caffeic, cichoric, caftaric and chlorogenic acid, as well as cynarin
and echinacoside and are found in differing concentrations in the
roots of both E. angustifolia and E. purpurea but also in the aerial
parts of E. purpurea. Alkamides (alkylamides; fatty acid amides)
are characteristic constituents of E. angustifolia roots, but are also
found in roots and aerial parts of E. purpurea. Flavonoids, essen-
tial oils, polyacetylenes, ketones and pyrrolizidine alkaloids have
also been isolated from Echinacea species. It is important to note
that the pharmacologic effects associated with the constituents of
Echinacea may result from independent or synergistic interactions
with single or multiple constituents.

E. purpurea extracts rich in glycoproteins, polysaccharides and
CADs have long been reported to demonstrate immunoactivity.
Research in mice more than two decades ago demonstrated acti-
vation of macrophages and natural killer cells (Bauer 1989). Since
then, numerous studies have supported these findings and have
reported a variety of additional effects on adaptive and innate
immune mechanisms (Chavez 2007; Gurbuz 2010; Hall 2007;
Ramasahayam 2011; Ritchie 2011; Sadigh-Eteghad 2011; Yamada
2011; Zhai 2007).

In contrast, early research on alkamide-rich extracts of E. an-
gustifolia and E. purpurea suggested anti-inflammatory activity
(Miiller-Jakic 1994). Since then, however, studies have reported
immunoactivity attributable to alkamides (Lalone 2009; Matthias
2008) and have suggested that influences on inflammatory path-
ways are complex, with both pro- and anti-inflammatory effects
reported (Birt 2008; Qiang 2013; Yu 2013). Echinacea alkamides
have been shown to be absorbed into the blood (Matthias 2005;
Woelkart 2005b; Woelkart 2006; Woelkart 2008) and appear to
exert a variety of effects through the endocannabinoid system
(Chicca 2009; Woelkart 2005a; Woelkart 2007). Research on the
effects of gene expression and signaling pathways is well underway
(Altamirano-Dimas 2007; Gertsch 2004; Uluisik 2012).

In addition to research on immune and inflammatory pathways,
indications of antiviral activity have been reported (Bodinet 2002;
Ghaemi 2009; Sharma 2006). Finally, recent research suggests po-
tential anti-anxiety properties (Haller 2013), potentially due to
neuro-synaptic modulation in the hippocampus (Hajos 2012).
In summary, while it is clear that variousEchinacea extracts and
constituents have demonstrated pharmacological activities in a va-
riety of biological assays, there is as yet no evidence-based concep-
tual framework to explain howEchinacea might effectively prevent
or treat acute respiratory infections.

Why it is important to do this review

Echinacea for preventing and treating the common cold (Review)
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The common cold has a high prevalence and although it is a self
limiting condition effective treatment options which lessen the
severity and duration of symptoms would be of major impor-
tance. Echinacea products are widely used but their effectiveness
is uncertain. We completed a first version of this review in 1998
(Melchart 1999), updated it in 2006 (Linde 2006) and again in
2008 (Linde 2008). The last literature search was conducted in
2007 and did not detect new publications on the issue. Now, six
years later, several new trials have been published and evidence
may have changed. Therefore, a major update of this review was

necessary.

OBJECTIVES

To assess whether there is evidence that Echinacea preparations
are effective and safe compared to placebo in the prevention and
treatment of the common cold.

METHODS

Criteria for considering studies for this review

Types of studies
Randomized controlled trials (RCTs).

Types of participants

We included studies if participants were:

1. individuals with non-specific viral upper respiratory tract
infections (URTTs) with a clinical diagnoses of common cold,
influenza-like syndrome or viral URTI (it was not possible to
apply a standard definition of common cold across all trials);

2. volunteers without acute URTTs but treated for
preventative purposes (prevention studies);

3. volunteers without acute URTIs but challenged with

rhinovirus treated for preventative or therapeutic purposes (or
both).
We did not include studies of individuals suffering from other
URTIs with a defined etiology (for example influenza) or a more
specific symptomatology (for example acute sinusitis, angina ton-
sillaris).

Types of interventions

We included trials of oral Echinacea mono-preparations versus
placebo. We excluded trials on combinations of Echinacea and
other herbs and trials comparing Echinacea with no treatment or
another treatment than placebo.

Types of outcome measures

Selected trials had to include clinical outcome measures related
to occurrence (prevention studies) and severity or duration of in-
fections (prevention and treatment studies). We excluded trials
focusing solely on physiological parameters (such as phagocytosis
activity). We did not include or exclude studies based on their pri-
mary outcome measure if at least one clinically relevant outcome

measure listed above was reported.

Primary outcomes

e The primary efficacy outcome measure for prevention trials
was the number of participants experiencing at least one cold
episode.

e The primary efficacy outcome measure for treatment trials
was duration in days.

e The primary outcome for safety and acceptability for both
prevention and treatment trials was the number of participants
dropping out due to side effects or adverse events.

Secondary outcomes

e Secondary efficacy outcome measures for prevention trials
were the number of participants experiencing more than one
cold episode; cold duration in days; severity scores.

e Secondary efficacy outcome measures for treatment trials
were total severity and duration measures (e.g. area under the
curve); severity of symptoms at days two to four and at days 5 to
10; in trials with very early onset of treatment also the number of
participants who developed the ’full picture of a cold’.

e Secondary safety and acceptability outcome measures for
both prevention and treatment trials were the total number of
drop-outs and the number of participants reporting side effects

or adverse events.

Search methods for identification of studies

Electronic searches

For this 2013 update we searched for new studies published since
the last publication of our review and also searched for older trials.
This was done as search methods have evolved over time and the
inclusion criteria of our reviews have changed considerably.

We searched the Cochrane Central Register of Controlled Tri-
als (CENTRAL) 2013, Issue 5, part of The Cochrane Library,
www.thecochranelibrary.com (accessed 5 June 2013) which con-
tains the Acute Respiratory Infections Group’s Specialized Regis-
ter, MEDLINE (1946 to May week 4, 2013), EMBASE (1991
to June 2013), CINAHL (1981 to June 2013), AMED (1985 to
February 2012), LILACS (1981 to June 2013) and Web of Science
(1955 to June 2013).

Echinacea for preventing and treating the common cold (Review)
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We used the following search strategy to search CENTRAL and
MEDLINE. We combined the MEDLINE search strategy with
the Cochrane Highly Sensitive Search Strategy for identifying
randomized trials in MEDLINE: sensitivity-maximizing version
(2008 revision); Ovid format (Lefebvre 2011).

MEDLINE (Ovid)

1 Echinacea/

2 echinac*.tw.

3 coneflower*.tw.

4 (“E. purpurea” or “E. angustifolia” or “E. pallida”).tw.
51lor2or3or4

We adapted the search strategy to search EMBASE (Appendix
1), CINAHL (Appendix 2), AMED (Appendix 3), LILACS
(Appendix 4) and Web of Science (Appendix 5). Searches for the
first review (published in 1999) and the 2007 update are described
in Appendix 6.

Searching other resources

We searched WHO ICTRP and clinicaltrials.gov (latest search
8 October 2012), the Centre for Complementary Medicine Re-
search (1988 to September 2007) and CAMBASE (latest search
5 June 2013). We screened bibliographies of identified trials and
review articles for further potentially relevant publications. We
contacted experts in the field and asked about further published
and unpublished studies.

Data collection and analysis

Selection of studies

One review author (MKV) screened the titles and abstracts, where
available, of all identified references and eliminated non-human
studies and trials without a control group. We obtained and
checked further copies of all other references for eligibility. At least
two review authors independently checked all potentially relevant
publications or reports identified by the screening process for ful-
fillment of the selection criteria. We resolved disagreements by dis-
cussion. We assessed eligibility of trials in which one of the review
authors was involved by review authors not involved in the trial.

Data extraction and management

At least two authors independently extracted descriptive informa-
tion on patients, interventions, outcomes, results, drop-outs and
side effects using a standard data extraction form. Details on ex-
traction of outcomes used for analyses are described below. Tri-
als in which review authors were involved were extracted and as-
sessed by review authors not involved in the trial. We contacted
trial authors or manufacturers and sponsors and asked them to

provide lacking or additional data if the information in the avail-
able publications or reports was incomplete. A pharmacist with
specific expertise on Echinacea (KAW) extracted information on
the Echinacea preparations.

Assessment of risk of bias in included studies

At least two authors independently assessed the methodological
quality of the included trials using the Cochrane "Risk of bias’
tool (Higgins 2011b). We assessed the generation of the random
sequence, allocation concealment, blinding, incomplete outcome
data and selective reporting. For an overall assessment we consid-
ered as low risk of bias only trials in which at least four of the five
items were rated as low risk and none high risk. Any trial with
one or more items rated as high risk was considered high risk in
the overall assessment. The remaining trials were considered as
unclear risk.

Measures of treatment effect

For dichotomous efficacy outcomes we calculated risk ratios (RR)
and for safety/adverse event outcomes we calculated odds ratios
(OR). For continuous efficacy outcomes we calculated mean dif-
ferences (MD) if the same scale of measure was used (e.g. number
of days) and standardized MD if measurement tools or scales var-
ied. For all effect estimates we calculated 95% confidence intervals

(CD.

Unit of analysis issues

In all trials individual patients were randomized. However, in one
trial (Taylor 2003) investigating early self treatment more than
one cold could be treated by participants (on average participants
treated about 1.5 cold episodes) and the results for duration and
severity presented in the publication were based on the number of
cold episodes. For effect size calculation we used the number of
cold episodes, because using the number of patients would only
lead to a small change of the weight of this trial.

Dealing with missing data

In case of missing outcome data we tried to obtain additional in-
formation from study authors. If, in case of continuous outcomes,
means were presented but standard deviations were missing we
calculated standard deviations from standard errors, P values or
confidence intervals as described in the Cochrane Handbook for
Systematic Reviews of Interventions Section 7.7.3 (Higgins 2011a).
In case of missing dichotomous data we assumed that no event

occurred.

Data synthesis

We expected a priori that meaningful quantitative meta-analyses
of the studies would not be possible for the following reasons: 1) a

Echinacea for preventing and treating the common cold (Review)
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variety of Echinacea preparations are used in trials (phytochemical
comparability is unclear); 2) the approach of studies differs (some
investigate prevention, some self treatment, some treatment, some
treatment and/or prevention of experimentally induced colds); 3)
outcome measures differ in the trials; and 4) the presentation of
results in available reports often includes insufficient detail to allow
effect size estimation. However, we aimed to calculate effect size
estimates for relevant outcome measures in single trials whenever
possible. If an outcome was probably measured but data for effect
size calculation were not reported we documented this.

For our main analysis we had predefined criteria to consider pool-
ing (fixed-effect model) of data from different trials: 1) treatment
given for the same purpose (prevention or treatment); 2) use of the
same or a very similar (regarding plant species, part and extraction
mode) preparation and in similar dosage; and 3) at least two trials
that met the criteria 1 and 2. Because of these criteria we ended
up with multiple subgroups and most subgroups consisted of only
one trial (with a maximum of two trials when criteria were met for
pooling) we decided to run additional exploratory random-effects
meta-analyses including all available trials regardless of the type
of Echinacea product tested. For these meta-analyses studies with
more than one Echinacea group were entered only once (pooling
data from the Echinacea groups) to avoid duplicate use of placebo
data. The meta-analyses serve to provide a crude overview of the
overall direction and magnitude of the available study results and
to investigate consistency and heterogeneity of the findings. We
considered pooled effect sizes as clinically interpretable - at least
with caution - when a) at least two-thirds of trials measuring an
outcome actually could be included in the meta-analysis; b) at least
five trials could be pooled; ¢) the I2 statistic was < 40%; and d)
the P value of the Chi? test for heterogeneity was > 0.25. All other
pooled effect sizes were not considered clinically interpretable and
only used to check whether results differed between studies.
Duration of colds was analyzed and reported in highly variable
manner in the primary studies. While only two presented MD
with some measure of variability (the measure we would have pre-
ferred for meta-analysis), some provided median duration and P
values from log rank text, Cox regression or a Wilcoxon rank sum
test. According to our protocol we included only the two trials
reporting mean duration. To provide at least a crude summary of
study findings in a post hoc secondary analysis we used an overall

estimate of effect for each study rather than summary data for each
intervention group for an inverse variance analysis. For this ex-
ploratory analysis we interpreted medians as means for calculating
the MD and calculated standard errors as if P values were derived
from a t-test. We did not pool findings from individual studies
due these liberal assumptions and the heterogeneity of the study
findings but included the resulting forest plot only for giving a
graphical impression of the overall evidence.

In general we used the number of patients randomized when calcu-
lating effect estimates for dichotomous outcome and the number
of patients analyzed for continuous measures. However, for some
study approaches this was considered inappropriate. For example,
in five trials of self treatment, participants were randomized to re-
ceive an Echinacea product or placebo medication to take at home
but told to take their medication only in case a cold occurred. In
these cases we used the number of patients in whom a cold actually
occurred for analyses.

In the case of pooling we examined heterogeneity between trials
by calculating a Chi? test, the I2 statistic and the Tau? statistic. An
12 statistic value of 0% to 40% was not considered to be important
heterogeneity; 40% to 60% was considered moderate heterogene-
ity; 60% to 90% was considered substantial and an I2 statistic value
greater than 90% indicated considerable heterogeneity (Higgins
2003). We generated funnel plots for meta-analyses including at
least four studies. We carried out all calculations in RevMan 2012,
version 5.2.

RESULTS

Description of studies

Results of the search
The database searches identified a total of 556 hits (Figure 1).

Three additional records were identified through other sources.
We identified a total of 82 full-text articles describing trials which
tested preparations of Echinacea in humans (alone or in combina-
tion with other plant extracts).

Echinacea for preventing and treating the common cold (Review)
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Included studies

Twenty-four studies (in 29 publications) met the inclusion crite-
ria (Characteristics of included studies table). Of these, 15 had
been included in the previous version of the review (Barrett 2002;
Brinkeborn 1999; Briunig 1992; Dorn 1997; Galea 1996; Goel
2004; Goel 2005; Grimm 1999; Hoheisel 1997; Kim 2002a;
Lindenmuth 2000; Melchart 1998; Schulten 2001; Taylor 2003;
Yale 2004), two of the now included studies on induced colds
had initially been excluded in the previous version of the re-
view (Sperber 2004; Turner 2000) and seven studies have been
newly included (Barrett 2010; Hall 2007; Jawad 2012; O’Neill
2008; Tiralongo 2012; Turner 2005; Zhang 2003). One study
(Taylor 2003) was in children, the other 23 in adults. Three trials
(Brinkeborn 1999; Briunig 1992; Melchart 1998; Turner 2005)
had more than one experimental group receiving an Echinacea
product (different dosage in one and different extracts in three) so
there were a total of 33 comparisons of an Echinacea preparation
with placebo. One study had both a placebo and a no treatment
control group (Kim 2002a) and one study had a no treatment and
an unblinded Echinacea group in addition to the blinded Echi-
nacea and placebo groups (Barrett 2010).

Twelve trials originated from the USA, five from Germany, three
from Canada, two from Sweden, one from the United Kingdom
and one from Australia. Two trials from the USA and one from

Canada were only available as unpublished manuscripts (Galea
1996; Kim 2002a; Zhang 2003).

Excluded studies

Forty-nine studies (in 53 publications) did not meet the inclusion
criteria (Characteristics of excluded studies table; Figure 1). In 19
studies Echinacea in combination with other remedies was used.
Eleven studies examined other conditions than common cold. Six
studies examined other conditions than common cold using Echi-
nacea in combination with other remedies. Ten studies were not
randomized controlled trials, five of which also examined other
conditions than common cold. Four studies only examined labo-
ratory measurement results, without clinical outcomes and three
of them examined other conditions than common cold.

Among the 49 excluded studies there was one which was included
in the previous version of this review (Spasov 2004). It was an
unblinded study without placebo control.

Study approaches

As described in the methods section, we separated prevention trials
(treatment of healthy volunteers without cold symptoms to avoid
occurrence of colds or reduce severity and duration of occurring

cold) and treatment trials (treatment of individuals with colds or
of early cold symptoms).

Ten studies were prevention trials (with a total of 13 Echinacea
groups). In four of these trials 431 healthy volunteers (Hall
2007) or persons being challenged by inoculation with rhinovirus
(Sperber 2004; Turner 2000; Turner 2005) were treated over a
shorter period (two to four weeks). Six trials including 1391 partic-
ipants (Grimm 1999; Jawad 2012; Melchart 1998; O’Neill 2008;
Tiralongo 2012; Zhang 2003) treated healthy volunteers over a
longer period (6 to 16 weeks) for preventative purposes.

Fifteen studies (with 20 comparisons) were categorized as treat-
ment trials, but among these studies two different approaches were
used: five placebo-controlled trials with a total of seven Echinacea
groups (Brinkeborn 1999; Galea 1996; Goel 2004; Goel 2005;
Taylor 2003) investigated self treatment. Healthy volunteers were
randomized and instructed to start treatment only if they caught
a cold. These trials randomized a total of 1910 participants (range
150 to 559). However, 846 did not start treatment as they did not
catch a cold during the study period; therefore only 1064 (62 to
4306) actually started treatment. In 10 trials with a total of 13 Echi-
nacea groups (Barrett 2002; Barrett 2010; Briunig 1992; Dorn
1997; Hoheisel 1997; Kim 2002a; Lindenmuth 2000; Schulten
2001; Turner 2005; Yale 2004) individuals with cold symptoms
were randomized and treated. These 10 trials included a total of
1538 participants (range 57 to 359 in each). Typically, they tried
to start treatment as early as possible. Three trials (Hoheisel 1997;
Schulten 2001; Turner 2005) explicitly not only investigated du-
ration and severity of symptoms but also tried to prevent the de-
velopment of a ’full cold’ by treatment of first symptoms. Two of
these trials were performed in industrial plants where employees
could access treatment very fast (Hoheisel 1997; Schulten 2001).
Development of a “full cold” was also tested by one trial examin-
ing experimental rhinovirus colds (Turner 2005).

Echinacea preparations tested

In the 33 experimental groups of the 24 included trials, widely
different Echinacea preparations were used (Table 1). A large pro-
portion of the preparations used in the trials were pressed juices
(stabilized with alcohol), alcohol tinctures or tablets made from
dried extracts. In six trials preparations from the pressed juice of the
aerial parts of E. purpureawere used (Grimm 1999; Hoheisel 1997;
Schulten 2001; Sperber 2004 Taylor 2003; Yale 2004). In five
of these six trials (Grimm 1999; Hoheisel 1997; Schulten 2001;
Sperber 2004; Taylor 2003) the same product was used. Prepa-
rations based on E. purpurea root alone were used in two trials,
with three experimental groups (Briunig 1992; Zhang 2003). An
identical product based on a mixture of E. purpurea root (5%) and
herb (95%) was used in two trials with three experimental groups
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(Brinkeborn 1999; Jawad 2012). One of these trials (Brinkeborn
1999) tested two different concentrations of the same product.
Two trials by the same study group (Goel 2004; Goel 2005) in-
vestigated the effectiveness of an extract of ’various’ parts of E.
purpurea. The particular aspect of this preparation was that it was
standardized for its content of three bioactive components (alka-
mides, cichoric acid and polysaccharides).

The 14 remaining Echinacea preparations were only used in one
trial each: tinctures or extracts prepared from E. pallida root (Dorn
1997), E. angustifolia root (Melchart 1998) or E. angustifolia, with-
out information on the plant parts used (Galea 1996); a dried
plant preparation based on 50% E. angustifolia root, 25% E. pur-
purea root and 25% E. purpurea herb (Barrett 2002); a prepara-
tion based on E. purpurea root and E. angustofolia root, without
information on extraction details (Barrett 2010); a tincture from
80% E. purpureaherb and 20% E. angustifolia root (Kim 2002a); a
preparation based on an extract of E. purpurea root and E. angusto-
Jfolia root (extraction details not reported) (Tiralongo 2012); a 4%
phenolic extract of E. purpurea and E. angustofolia (Turner 2000);
three preparations based on E. angustofolia root using three dif-
ferent extraction methods (20% alcohol; 60% alcohol and CO5)
(Turner 2005); two kinds of E. purpurea capsules (parts and ex-
traction details not reported (Hall 2007; O’Neill 2008); and a tea
preparation based on dry extracts from the aerial parts of E. pur-

Figure 2.

purea and E. angustifolia (Lindenmuth 2000).

Outcome measurement

All 10 prevention trials investigated the occurrence of cold. Other
outcomes, like the number of people with more than one cold
episode, duration and severity scores were only measured in some
of the prevention trials. Among the self treatment and treatment
trials, methods for outcome measurements and the results actually
presented varied greatly (there were differences regarding instru-
ments used, timing of measurements, type of analysis and descrip-
tive statistics).

Risk of bias in included studies

‘Risk of bias’ judgements are given in the Characteristics of
included studies table and in Figure 2 and Figure 3. We rated five
trials (Barrett 2002; Barrett 2010; Brinkeborn 1999; Goel 2004;
Taylor 2003) as having a low risk of bias in all five categories of
the Cochrane "Risk of bias™ tool (Higgins 2011b). We rated five
more trials as low risk of bias, having an unclear risk of bias in only
one category. We rated eight trials as having a high risk of bias
(Briunig 1992; Dorn 1997; Galea 1996; Hoheisel 1997; Jawad
2012; Lindenmuth 2000; O’Neill 2008; Zhang 2003) and six as
having an unclear risk of bias.

’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 was performed appropriately in at
least 17 studies. Additional information by authors and sponsors
was taken into account. In one study (Lindenmuth 2000), alloca-
tion to groups appeared to follow an alternating sequence rather
than true randomization. However, the allocation process was han-
dled by an independent and blinded secretary after inclusion of
participants in the trial. This study was already included in the
previous version of the review. An adequate method of conceal-
mentwas used in at least 14 studies (taking into account additional
information received from authors and sponsors). In 10 studies
sufficiently detailed information on allocation concealment was
not reported.

Blinding

All 24 trials were described as blinded. In 16 trials we consid-
ered the risk of performance and detection bias as low. One older
trial was not adequately blinded (Briunig 1992). In this three-
armed trial, one Echinacea group received 180 drops daily while the
other Echinacea group and the placebo group received 90 drops.
One trial was performed among employees of the manufacturer
(Schulten 2001) who may have recognized the taste of their Echi-
nacea product; the success of blinding was not tested. In one trial
capsules filled with vegetable oil were used as placebo and may
have been distinguishable from Echinacea capsules by taste (Galea
1996). In two more trials (Hoheisel 1997; Lindenmuth 2000)
Echinacea preparation and placebo could possibly have been dis-
tinguishable by taste. Thirteen trials reported a test for the success
of blinding. In 11 trials blinding seemed to have been successful
while in two there was evidence of some unblinding (Melchart
1998) or major unblinding (Zhang 2003).

Incomplete outcome data

The risk of attrition bias was considered low in 14 trials, having
reported less than 20% attrition and performed an intention-to-
treat analysis or reported generally less than 5% attrition. The risk
of attrition bias was unclear in three and high in seven trials.

Selective reporting

We assessed 17 trials as having a low risk of reporting bias. In
four trials important relevant outcomes are not reported/examined
(Briunig 1992; Hall 2007; Hoheisel 1997; Jawad 2012). In two
trials the reports are not systematically biased, but outcomes have
been reported insufficiently to allow effect size calculation (Galea

1996; Schulten 2001).

Effects of interventions

Primary outcomes for prevention trials and for
treatment or self treatment trials

Primary efficacy outcome measure for prevention trials:
number of participants experiencing at least one cold
episode

Nine of the 10 prevention trials reported the number of patients
experiencing at least one cold. None of the 12 comparisons of
Echinacea preparations and placebo in these nine trials (Grimm
1999; Hall 2007; Melchart 1998; O’Neill 2008; Sperber 2004;
Tiralongo 2012; Turner 2000; Turner 2005; Zhang 2003) demon-
strated statistically significant results in comparison to placebo
(Figure 4; Analysis 1.1).
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Figure 4. Forest plot of comparison: | Echinacea versus placebo to prevent common cold, outcome: 1.1
Number of participants with at least | cold episode.
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Only two trials investigated the same Echinacea product; the
pooled risk ratio (RR) also did not show significant effects over
placebo (RR 0.82, 95% confidence interval (CI) 0.67 to 1.02; P =
0.07). However, in our exploratory meta-analysis pooling all trials
(1167 patients totally), regardless of the product used, prophylac-
tic treatment with Echinacea products was associated with a re-
duced risk of experiencing a cold (RR 0.83, 95% CI 0.75 to 0.92;
P < 0.001). Study findings were highly consistent across studies
with an I2 statistic of 0%, a Tau? of 0.00 and a P value of 0.98
in the Chi? test for heterogeneity. The funnel plot showed some
asymmetry (Eggers test p = 0.03) but point estimates in the single
trials were similar and including only the four most precise trials
in meta-analysis reduced the pooled estimate only marginally (RR
0.85, 95% CI 0.75 to 0.96). We could not include the largest pre-
vention study (Jawad 2012) in the quantitative analyses as it did
not report the number of patients with at least one cold but only
the total number of cold episodes. There were 149 cold episodes
in the Echinacea group versus 188 in the placebo group; this find-
ing seems very compatible with the reduced RR suggested by our
meta-analysis.

The observed risk ratio of 0.83 in our meta-analysis corresponds

to an absolute risk reduction of 10% (95% CI 5% to 16%) and a
number needed to treat of 10 (95% CI 6 to 20). As more partic-
ipants in the control groups experienced a cold the absolute risk
reduction in the four most precise trials was 11% (94% CI 4% to
19%) and the number needed to treat 9 (95% CI 5 to 25) in spite
of the slightly larger risk ratio of 0.85.

Primary efficacy outcome measure for treatment or self
treatment trials: duration in days

Only one trial of a mixture of 50% E. angustifolia root, 25%
E. purpurea root and 25% E. purpurea herb (Barrett 2002) and
one trial of a mixture of E. purpurea root and E. angustifolia root
(Barrett 2010) reported the mean duration of colds (Figure 5;
Analysis 2.1). Neither trial found a significant difference compared
to placebo. A total of six trials could be included in our post
hoc secondary inverse variance analysis also using other data on
duration (Analysis 2.2). Study findings were heterogeneous (I2
statistic = 77%, Tau2 = 0.88, P = 0.0002 in Chi2 test) with two
trials (Lindenmuth 2000; Schulten 2001) finding a significantly
shorter duration in the Echinacea group.

Figure 5. Forest plot of comparison: 2 Echinacea versus placebo to treat patients with common cold,
outcome: 2.1 Duration: mean difference.

Echinacea Placeho Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total I, Fixed, 95% CI IV, Fixed, 95% CI
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Primary safety and acceptability outcome for prevention
trials: number of participants dropping out due to side
effects or adverse events

Our main outcome measure for the safety and acceptability anal-
ysis, the number of patients dropping out due to adverse ef-
fects, was reported in eight comparisons in seven studies (Grimm
1999; Jawad 2012; Melchart 1998; O’Neill 2008; Sperber 2004;
Tiralongo 2012; Turner 2000; see Figure 6; Analysis 1.5). There

A0 -5 0 5 10
Favors Echinacea Favors placebo

were no significant differences in the single trials but the confi-
dence intervals are wide as the number of patients dropping out
was generally low. If study findings were pooled regardless of the
Echinacea product used (heterogeneity indicators I2 statistic = 0%;
Tau? = 0.00; P = 0.87 in Chi? test) 2.4% in Echinacea groups
dropped out from the studies due to side effects compared to 0.8%
from the placebo groups (odds ratio (OR) 2.17, 95% CI 0.85 to
5.53; P = 0.10).
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Figure 6. Forest plot of comparison: | Echinacea versus placebo to prevent common cold, outcome: 1.5
Number of patients dropping out due to adverse effects.
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Primary safety and acceptability outcome for treatment or
self treatment trials: number of participants dropping out
due to side effects or adverse events

For 11 trials (14 comparisons) the number of patients dropping
out due to side or adverse effects could be extracted. Only three of
1088 patients who received an Echinacea product and none of the
930 patients who received placebo dropped out for these reasons

(Analysis 2.7).

Secondary outcomes for prevention trials and for
treatment or self treatment trials

Secondary efficacy outcome measures for prevention trials:
number of participants experiencing more than one cold
episode; cold duration in days; severity scores

Three trials (with four comparisons) reported the number of pa-
tients with more than one cold episode (Analysis 1.2). None of the
trials found significant differences but confidence intervals were

Favors Echinacea Favors placebo

very wide. Four trials (with five comparisons) reported the du-
ration of cold episode (Analysis 1.3). Only one small trial (Hall
2007) found a very large (5.2 days on average) statistically signifi-
cant effect over placebo. Point estimates in the other comparisons
vary between 1.2 days shorter to 0.6 days longer duration in the
Echinacea groups. Five trials (with seven comparisons) presented
sufficient data for calculations on effect sizes for severity of cold
episodes (Analysis 1.4). Again, none of the single trials found a
significant effect over placebo. However, as study findings were
similar across trials (I2 statistic = 0% and Tau? = 0.00 and P = 0.86
in Chi? test) we report the pooled standardized mean difference
(SMD) for this outcome which is -0.24 (95% CI -0.07 to -0.40;
P = 0.005), indicating a small effect over placebo.

Secondary efficacy outcome measures for treatment or self
treatment trials: total severity and duration measures;
severity of symptoms at days two to four and at days 5 to 10;
in trials with very early onset of treatment also the number
of participants who developed the ’full picture of a cold’

In nine trials (nine comparisons) measures integrating both sever-
ity and duration were presented in sufficient detail, or were pro-
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vided by the authors, to calculate effect sizes (Analysis 2.2). The
two trials on E. purpurea herb pressed juice preparations also re-
porting duration again reported conflicting results (Schulten 2001;
Taylor 2003). The pooled SMD was not significant (SMD -0.26,
95% CI -0.75 to 0.23; P = 0.30; I2 statistic = 76%). This ap-
plies also to two trials testing a standardized extract of E. purpurea
(SMD -0.18, 95% CI -0.57 to 0.21; P = 0.20; 12 = 40%). Trials
of other extracts did not find any significant differences. While
heterogeneity seems limited (I2 statistic = 17%; Tau? 0.00; P =
0.29 in Chi? test) our SMD from meta-analysis of all available
studies has to be interpreted with great caution (SMD -0.09, 95%
CI -0.20 to 0.02; P = 0.10). Data on severity scores after two to
four days (Analysis 2.4) and five to 10 days of treatment (Analysis
2.5) were reported in seven trials (eight comparisons) and eight
trials (11 comparisons), respectively. Significant differences were
found in two comparisons after two to four days and four com-
parisons after five to 10 days. As study findings were heteroge-
neous (I statistic = 76% and 90%, respectively) we do not report
a pooled effect estimate of all pooled data. For the standardized
E. purpurea extract tested in two trials pooled SMDs were non-
significant (after two to four days: SMD -0.20, 95% CI -0.88 to
0.48; P = 0.56 and after five to 10 days SMD -0.31, 95% CI -
0.75 to -1.00; P = 0.18). Only three trials reported the number of
patients developing a “full” cold after the early treatment of pro-
dromes (self treatment) (Analysis 2.6). For the two studies using
the same Echinacea product (E. purpurea herb pressed juice) the
pooled RR was non-significant (RR 0.79, 95% CI 0.54 to 1.14;
P =0.21).

Secondary safety and acceptability outcomes for prevention
trials: total number of drop-outs and the number of
participants reporting side effects or adverse events

For 12 comparisons in nine trials the number of patients dropping
out (Analysis 1.6) has been reported. Two studies reported that
significantly more patients were dropping out in the Echinacea
group than in the placebo group (Jawad 2012 and the comparison
using E. angustofolia root extracted with CO; in Turner 2005).
The other trials found no significant differences in the number
of drop-outs. As study results seem broadly consistent (I2 statistic
= 8%, Tau? = 0.02; P = 0.37 in Chi? test) we also report pooled
results. The percentage of participants in the Echinacea groups
terminating studies early was 12.7% compared to 9.0% in the
placebo groups (OR 1.37, 95% CI 0.98 to 1.91; P = 0.06). For
nine comparisons in eight trials the number of persons reporting
adverse effects (Analysis 1.7) has been reported. Results were non-
significant in all trials except for one trial which found signifi-
cantly fewer persons reporting adverse effects in the placebo group
(Zhang 2003). In most of the trials there was a trend towards
fewer adverse effects in the placebo groups. As some heterogeneity
cannot be ruled out (I2 statistic = 25%, Tau? = 0.10; P = 0.23 in
Chi? test) our pooled findings are hard to interpret. 11.8% versus

8.6% of patients reported side or adverse effects (RR 1.49, 95%
CI0.95 t0 2.35; P = 0.09).

Secondary safety and acceptability outcomes for treatment
or self treatment trials: total number of drop-outs and the
number of participants reporting side effects or adverse
events

Numbers of participants dropping out were similar in Echinacea
and placebo groups in the trials presenting these data (Analysis
2.8 to Analysis 2.9), except for E. angustofolia root extracted with
60% ethanol which led to more drop-outs in the Echinacea group
(Turner 2005). The number of patients reporting adverse effects
did not differ significantly between treatment and control groups
in the single trials. Heterogeneity was low (I statistic = 0%, Tau?
= 0.00, P = 0.84 Chi? test). Meta-analysis showed a significant
difference in the number of patients reporting side effects in the
placebo groups (32.6%) and in the treatment groups (34.1%) (OR
1.28,95% CI 1.02 to 1.60, P = 0.03). One trial in children using
a preparation made from pressed juice of E. purpurea herb found
an increased frequency of rash in the experimental group (Taylor

2003).

DISCUSSION

Summary of main results

Our review shows that a variety of products prepared from differ-
ent Echinacea species, different plant parts and in different forms
have been compared to placebo in randomized trials. These prepa-
rations contain quite different amounts of bioactive components
and hence are not biochemically comparable. Furthermore, trial
approaches and methods for cold assessment were highly variable.
Taken together, results from prevention trials suggest that a num-
ber of Echinacea products slightly reduce the risk of getting a cold
in healthy individuals. If this conclusion is true, the lack of sig-
nificance in individual trials could be due to a lack of statistical
power (too few patients included in single studies). Although it
seems possible that some Echinacea products also have effects over
placebo for treating colds, the overall evidence for clinically rele-
vant treatment effects over placebo is weak.

Overall completeness and applicability of
evidence

For our review we could identify and include three unpublished
trials which did not find significant effects over placebo (Galea
1996; Kim 2002a; Zhang 2003). We are also aware of at least
one further unpublished, negative trial from the USA. During the
search for an earlier review on Echinacea (Melchart 1994) one of
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the authors was informed by an expert in the field through per-
sonal communication that there were several negative trials from
Germany (however, possibly partly of combinations). It seems pos-
sible that there are additional unpublished trials, though we think
that it is unlikely that the conclusions of our review would change
substantially; the evidence regarding treatment effects is weak and
cannot justify recommendations to take Echinacea or a specific
product. All single prevention trials included in our review yielded
non-significant results. Particularly in smaller trials, P values were
far from statistically significant.

Quality of the evidence

The great heterogeneity of preparations tested makes conclusions
difficult. Several of the newer trials tested products which were
standardized on the content of a bioactive ingredient. However,
the available research indicates that the clinical effects of (some)
Echinacea preparations are likely to be due to several components
which may have synergistic effects. Two of the tested products
were standardized for known bioactive components, namely alka-
mides, cichoric acid and polysaccharides (Goel 2004; Goel 2005;
Tiralongo 2012). Components (or one component) of the study
medication have been analyzed and documented for several trials
(Barrett 2002; Barrett 2010; Galea 1996; Jawad 2012; Melchart
1998; Turner 2000; Turner 2005; Yale 2004; Zhang 2003). Test-
ing preparations that have been standardized to specific compo-
nents seems like a desirable way to move forward. The quality of
the included trials was heterogeneous as we considered 38% of the
trials to have a high risk of bias while we considered 42% of the
trials to have a low risk of bias.

In 2005, a further systematic review on the effectiveness of Echi-
nacea for the treatment (not prevention) of colds was published
(Caruso 2005). The authors concluded that the possible therapeu-
tic effectiveness of Echinacea had not been established. A major
criticism was that most studies (apart from two negative trials)
lacked a proof of blinding. While we agree that successful blind-
ing is crucial for the validity of a trial, we find it problematic to
overemphasize this criterion when assessing the available evidence.
First, the vast majority (93%) of placebo-controlled RCTs provide
no evidence of blinding success and, of those that do, the major-
ity report less than satisfactory results (Fergusson 2004). Second,
participant guesses at the end of a trial are also influenced by the
perceived outcome and are not necessarily evidence of bias. Never-
theless, we agree with the authors of this review that the available
evidence is far from convincing and that a lack of blinding can be
a relevant problem in trials of Echinacea products.

Potential biases in the review process

Study selection and data extraction were performed by at least two
review authors independently. Studies in which one of the authors

were involved were handled by another review author. We checked
study findings entered for effect size calculation against the original
publications. However, it was a major challenge for the authors
of this review to summarize the results of the included studies
in a manner that is both concise and reflects the heterogeneity
adequately. In our main analysis we did not pool studies unless they
clearly investigated comparable Echinacea products. Yet, deviating
from our protocol, we included some pooled estimates from meta-
analysis across different Echinacea preparations in the text. We
believe that this decision is justified as a) it allows us to check
whether study findings are consistent across studies and products
and b) it provides a crude idea of the possible size of potential
effects. However, we urge that these results have to be interpreted
with caution and should not be interpreted as ’average’ effects of
Echinacea products.

Agreements and disagreements with other
studies or reviews

A meta-analysis (Schoop 2006b) of the three trials on induced rhi-
novirus infections included in our review (Sperber 2004; Turner
2000; Turner 2005) found that the likelihood of participants ex-
periencing a clinical cold was significantly lower in the Echinacea
groups. The results were pooled, although different Echinacea
preparations were examined in the trials. These findings could in-
dicate that the trials were too small to detect a small effect of the
tested preparations. This conclusion is consistent with our results.
In 2007 another meta-analysis of RCTs investigating the effective-
ness of Echinacea products for preventing and treating common
colds was published (Shah 2007). This review drew more favor-
able conclusions, especially on the effect of Echinacea on the cold
duration, than we do. Shah 2007 used different inclusion criteria
and also included trials investigating combinations of Echinacea.
These authors heavily relied on meta-analysis, pooling findings
from studies investigating very different Echinacea preparations
and from treatment and prevention trials in one analysis. If all
these trials are interpreted as investigating the same treatment for
the same purpose, then the evidence can be considered as more
positive and the conclusions reasonable. For our main analysis we
refrained from pooling studies testing different Echinacea prepa-
rations.

Other complementary and alternative medicine (CAM) interven-
tions for prevention and treatment have been investigated in sys-
tematic reviews. The evidence that vitamin C supplementation
or probiotics used for prevention of the common cold, and zinc
used for treatment of the common cold, are effective (Hao 2011;
Hemild 2013; Singh 2013a) is stronger than the evidence for Echi-
nacea. Evidence for the effects of other CAM interventions is sim-
ilarly limited (Pelargonium sidoides, Timmer 2009) or even weaker
(saline nasal irrigation, Kassel 2010; increased fluid intake Guppy
2011; heated humidified air, Singh 2013b; garlic, Lissiman 2012;
and Chinese medical herbs, Zhang 2010).
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AUTHORS’ CONCLUSIONS

Implications for practice

The most important recommendation for consumers and clini-
cians is to be aware that the available Echinacea products differ
greatly. The overwhelming majority of these products have not
been tested in clinical trials. It has been shown that labeling of
products marketed in health food stores can be incorrect (Gilroy
2003). Our exploratory meta-analyses suggest that at least some
Echinacea preparations may reduce the relative risk of catching
a cold by 10% to 20%. A risk reduction of 15% would mean
that if 500 out of 1000 persons receiving a placebo would catch a
cold this figure would be 425 of 1000 persons with an Echinacea
product. This is clearly a small effect of unclear clinical relevance.
Furthermore, we cannot say which Echinacea products have an
effect of this size, or a greater or lesser effect. While there are some
hints that both alcoholic extracts and pressed juices that are based
primarily on the aerial parts of E. purpurea have beneficial effects
on cold symptoms in adults, the evidence for clinically relevant
treatment effects is weak. There are still many remaining doubts
due to the fact that not all trials using such preparations show even
a trend towards an effect.

As randomized controlled trials include limited numbers of par-
ticipants and often exclude persons with relevant co-morbidity, a
review of such trials can only contribute limited knowledge on
safety issues. The number of patients dropping out or reporting
adverse effects did not differ significantly between treatment and
control groups in prevention and treatment trials. However, in
prevention trials there was a trend towards a larger number of pa-
tients dropping out due to side effects or reporting side effects in
the treatment groups.The most relevant potential adverse effects
of Echinacea preparations are probably allergic reactions (Huntley
2005; Mullins 2002). One trial suggested an absolute 5% increase
in rash in children (Taylor 2003). Parenteral application of Echi-
nacea preparation should be discouraged, as there is no evidence
of either safety or effectiveness.

Implications for research

In principle, further research is clearly desirable given the
widespread use of Echinacea products. However, given the multi-
plicity and diversity of products on the market applying the knowl-
edge gained from such studies will remain a challenge to persons
without in-depth knowledge of herbal preparations. The use of
chemically well-defined preparations is recommended to improve
comparability of results from different studies. It would be desir-
able if experts in research on common colds could develop rec-
ommendations for a core set of outcome measures to be used and
reported in randomized clinical trials. Trials investigating the pre-
vention of colds need large sample sizes as the potential effects of
Echinacea products are likely to be small.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Barrett 2002

Methods

Approach: treatment trial
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: 73 randomized to Echinacea, 75 to placebo; 69 analyzed in the Echinacea
group and 73 in the placebo group

Setting: University Family Medicine Dept., USA

Participants: university students

Demographics: mean age 21 years, 69% female

Main selection criteria: at least 2 of 15 cold symptoms for less than 36 hours

Interventions

Echinacea: capsules containing 50% E. angustifolia root (123 mg per capsule), 25% E.
purpurea root (62 mg), 25% E. purpurea herb (62 mg) and thyme and peppermint to
disguise taste and flavor

Placebo: capsules containing 333 myg alfalfa

Dosage and treatment duration: 6 x 4 capsules in the first 24 hours, then 3 x 4 capsules
up to 10 days

Concurrent medication: “Patients using antibiotics, antihistamines or decongestants
were excluded.” No further information on the actual intake of concurrent medication
is reported

Outcomes

Primary: severity score, duration, severity of single symptoms (daily reporting)
Secondary: not defined

Notes

Funding source: U.S. Department of Health and Human Services and the National
Institutes of health; Shaklee Tecnica

Conflict of interest: none disclosed

Additional information provided by author

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “...random number-generator (MS Excel)

and a balanced blocks-of-four design.”

Allocation concealment (selection bias)

Low risk Sequentially labeled bottles, allocation con-
cealed until data had been collected, en-
tered and cleaned

Blinding (performance bias and detection
bias)

All outcomes

Low risk Exit interview: blinding successful
Placebo and Echinacea indistinguishable
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Barrett 2002  (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Low risk < 5% drop-outs, available case analysis con-
sidered appropriate

Selective reporting (reporting bias)

Low risk Relevant outcomes presented in the
manuscript
Additional information provided from au-
thor

Barrett 2010

Methods

Approach: treatment trial
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: 184 randomized to the blinded Echinacea group, 179 to the blinded placebo
group, 183 analyzed in the blinded Echinacea group and 176 in the blinded placebo
group

Setting: 2 centers in Wisconsin

Participants: recruited via newspaper advertisements, posters community talks, targeted
mailings, e-mails and word of mouth

Demographics: mean age 34 years, 65% female

Main selection criteria: cold symptoms since up to 36 hours

Interventions

Echinacea: tablets containing 675 mg of E. purpurea root and 600 mg of E. angustifolia
root, each standardized to 2.1 mg of alkamides. Manufacturer MediHerb (Australia)
Placebo: “Tablet excipients included calcium acid phosphate, cellulose, silica, sodium
starch glycolate, hypromellose and magnesium stearate. Placebo and Echinacea tablets
contained the same proportion of inert ingredients and were covered with identical
digestible coatings.”

Dosage and treatment duration: 2 tablets doses 4 times within the first 24 hours of
enrolment, then 1 tablet 4 times daily for 4 days; that means 10.2 g of dried Echinacea
root during first 24 hours, 5.1 g during each of the next days

Concurrent medication: “Patients receiving antibiotics, antivirals, nasal steroids, decon-
gestants, antihistamines, combination of cold formulas, Echinacea, zinc or vitamin C
were excluded.” No further information on the actual intake of concurrent medication

is provided

Outcomes

Primary: area under the curve for global severity, with duration and severity assessed twice
daily by self report, duration, severity score (Wisconsin Upper Respiratory Symptom
Survey, short version; WURSS-21)

Secondary: self report on psycho-social questionnaires and biomarker of immune re-
sponse and inflammation

Notes

Funding source: National Center for Complementary and Alternative Medicine at the
National Institute of Health, Robert Wood Johnson Foundation Generalist Physician
Faculty Scholars Program; MediHerb (Queensland , Australia) provided the placebo and
Echinacea tablets and conducted the phytochemical assays; financial support facilitated
by Deans Robert Golden and Paul DeLuca of the University of Wisconsin Medical
School
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Barrett 2010  (Continued)

Conflict of interest: no relevant conflict of interest reported

The trial had 2 additional arms (open Echinacea and no treatment) to investigate placebo

and expectation effects in colds. These 2 arms were not included in this review

Risk of bias

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection

bias)

Low risk

“We used SAS (SAS Institute, Cary, North
Carolina) to generate a single block of 804
unique identification numbers so that each
of 12 cells (3 clinician groups by 4 pill
groups) was represented equally.”

Allocation concealment (selection bias)

Low risk

“Using these codes, the UW Hospitals
Pharmaceutical Research Center Investiga-
tional Drug Service prepared consecutively
numbered, sealed envelopes to direct allo-
cation. An envelope-within envelope strat-
egy was used, so that group assignment
would be revealed as soon as the partici-
pant gave consent and the research assistant
opened the larger outer envelope.
Allocation concealment for the 2 blinded
pill groups was accomplished by using
identical coated tablets and plastic pill bot-
tles. For the 2 thirds of the sample who
would see a clinician, a second, smaller en-
velope that directed allocation to a standard
or enhanced visit group was opened by the
study clinician before entering the exami-
nation room.

The randomized allocation key was not
shared with investigators until after all data
were collected, entered and cleaned and
analysis strategies were determined.”

Blinding (performance bias and detection
bias)

All outcomes

Low risk

“Blinding was tested at the exit interview
by asking participants which group they
thought they had been assigned to.” Group
differences were not statistically significant.
“Placebo and echinacea tablets were cov-
ered with identical digestible coatings.”
(There were also an open-label group and a
no treatment group examined in the study,
which are not taken into account for this
review)
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Barrett 2010  (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Low risk “... 719 were enrolled and randomly as-
signed. Retention was high. 2 participants
were lost to follow-up and 4 withdrew be-
fore primary outcome data could be gath-

ered;...”

Selective reporting (reporting bias)

Low risk All predefined main outcome measures and

secondary outcomes are well reported

Brinkeborn 1999

Methods Approach: treatment trial
Design: randomized; placebo-controlled, double-blind

Participants Numbers: 3 Echinacea groups and 1 placebo group, 559 randomized, 246 got a cold and
started treatment, 2 dropped out, 181 in per protocol analysis (41/49/44/46), 246 in
intent-to-treat analysis (55/64/63/64)
Setting: infectious disease center in Sweden
Demographics: 74% female, mean age 41 years
Main selection criteria: healthy volunteers, prone to common cold

Interventions Echinacea 1: Echinaforce tablets (6.78 mg E. purpurea crude extract based on 95% herb
and 5% roots)
Echinacea 2: concentrate preparation (48.27 mg of the same extract)
Echinacea 3: 29.6 mg crude extract based on root only
Placebo: not described
Dosage and treatment duration: 3 x 2 tablets daily up to a maximum of 7 days
Concurrent medication: patients were excluded if they were taking “other medications
which may affect the immune system like immunostimulants and antibiotics or may
influence the symptoms like nose-drops or anticoughs”. No further information on the
actual intake of concurrent medication is reported

Outcomes Primary: relative reduction of the complaint index (= sum score) based on 12 symptoms
according to doctor’s record
Secondary: relative reduction of the complaint index according to the patient’s diary,
assessment of efficacy and tolerance by the investigator and the patients, the frequency
and severity of adverse events

Notes Funding source: Bioforce AG, Switzerland
Conflict of interest: not stated
Additional information provided by sponsor

Risk of bias

Bias Authors’ judgement Support for judgement

Echinacea for preventing and treating the common cold (Review) 28

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Brinkeborn 1999  (Continued)

Random sequence generation (selection Low risk “computer-generated randomization list in

bias) blocks of four”

Allocation concealment (selection bias) Low risk “consecutively numbered drug bottles”

Blinding (performance bias and detection Low risk “The trial doses of the four treatments were

bias) presented in identical vials with identical la-

All outcomes bels and could almost not be distinguished
from one another by their smell or taste.”

Incomplete outcome data (attrition bias)  Low risk Only 2 drop-outs and ITT-analysis avail-

All outcomes able (although methods for replacing data
not clear)

Selective reporting (reporting bias) Low risk Predefined relevant outcomes adequately

reported

Briunig 1992

Methods

Approach: treatment trial

Design: randomized; placebo-controlled. Comparison of the lower dosage of Echinacea
and placebo probably double-blind, group receiving the higher dosage probably not
blinded (it seems that all patients received 90 drops placebo)

Participants

Numbers: 60 persons were randomized to treatment group 1, 60 to treatment group 2
and 60 to placebo group, only 1 drop-out in the placebo group

Setting: 1 general practice, Germany

Demographics: not reported

Main selection criteria: influenza-like URTI

Interventions

Echinacea 1: Echinacea purpurea root extract 90 drops (450 mg) daily for 8 to 10 days
Echinacea 2: Echinacea purpurea root extract 180 drops (900 mg) daily for 8 to 10 days
Placebo: mixture of ethanol and water (50 vol. %) with caramel color

Dosage and treatment duration: Echinacea (see above), for placebo not mentioned ex-
plicitly

Concurrent medication: patients were excluded, if they were using antihistamines, an-
tibiotics or other relevant medication influencing the clinical picture. No further infor-
mation on the actual intake of concurrent medication is provided

Outcomes

Duration of disease was described as a main outcome measure but results were not
reported

2 scores on 5 medical findings (assessed by the physician after 3 to 4 and 8 to 10 days)
and 8 symptoms (assessed by the patient)

Notes

Funding source: Fink GmbH Herrenberg, Firma Salus-Haus Bruckmiihl
Conflict of interest: not stated

Study not truly double-blind

Additional information provided by author
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Briunig 1992  (Continued)

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “randomized”, not described

Allocation concealment (selection bias)

Not described

Unclear risk

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk For treatment group 1: low

For treatment group 2: high
Double-blinding stated but 1 group re-
ceived more medication (180 drops instead
0f 90 drops in the first Echinacea group and
in the placebo group) and was therefore not

truly double-blind

Incomplete outcome data (attrition bias)
All outcomes

Low risk 1 drop-out in the placebo group is men-
tioned in the publication, butitis notstated
if the results of this participant were in-
cluded in the analysis. (Author confirmed
in personal communication that there were

no drop-outs and withdrawals)

Selective reporting (reporting bias)

High risk Duration of disease was described as a main

outcome measure but results were not re-

ported

Dorn 1997

Methods

Approach: treatment trial
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: 160 randomized to Echinacea group and analyzed, 160 randomized to placebo
group and analyzed

Setting: 1 general practice, Germany

Demographics: 48% female, age not reported

Man inclusion criteria: upper respiratory tract infection (viral origin was suspected in
114 patients (70 Echinacea versus 44 placebo), bacterial in 46 (10 Echinacea versus 36
placebo))

Interventions

Echinacea:Echinacea pallida root extract

Placebo: “coloured aqueous alcoholic solution”

Dosage and treatment duration: 90 drops (900 mg Echinacea) daily for 8 to 10 days
Concurrent medication: patients were excluded if they “were being treated with other
drugs that might interact with a herbal preparation”. No detailed information on the
actual intake of concurrent medication is provided
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Dorn 1997  (Continued)

Outcomes Length of illness, symptoms, clinical findings (assessed after 3 to 4 and 8 to 10 days),
lymphocytes and granulocytes, effect of the frequency of URTT during the previous 3
years on the treatment

Notes Funding source: not stated, but probably funding by Pascoe GmbH, Germany
Conflict of interest: not stated
Additional information provided by author

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Computer-generated randomization list

bias) (provided by author)

Allocation concealment (selection bias) Low risk “neutral packaging with appropriate code
numbers” (author confirmed “consecu-
tively numbered”)

Blinding (performance bias and detection Low risk “The study was double blind: ...received

bias)

All outcomes

a coloured aqueous alcoholic solution that
mimicked and was indistinguishable...”

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Report suggests that there were no drop-

outs or withdrawals

Selective reporting (reporting bias)

High risk

Insufficiently reported trial; relevant group

differences regarding sus-
pected cause (more bacterial infections in
the placebo group than in Echinacea group:

36 versus 10)

Galea 1996

Methods

Approach: treatment trial
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: 395 randomized, 235 returned symptom checklist, 192 had a cold, 2 incom-
plete checklists due to drop-out, 106 participants in the Echinacea group and 84 in the
placebo group completed the trial

Setting: Family Medicine Department, Canada

Demographics: no information

Main selection criteria: healthy students

Interventions

Echinacea: capsules with 250 mg E. angustifolia (standardized on 4% content of echina-
coside)

Placebo: placebo capsules (filled with vegetable oil)
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Galea 1996  (Continued)

Dosage and treatment duration: 3 x 1 capsule for 10 days
Concurrent medication: not reported

Outcomes Number of symptoms (4 major and 4 minor; single and summed) over 10-day period
Notes Funding source: the authors thank C.E. Jamieson and Co. Ltd. and R. P. Scherer Canada
Inc (Windsor, Ontario) for supplying the Echinacea, placebo and remuneration for the
trial participants. No direct financial support stated
Conflict of interest: not stated
Simple, unpublished trial; only short report available
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not mentioned

Allocation concealment (selection bias)

Unclear risk Insufficient information

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk Placebo capsules were filled with vegetable
oil. They may have been distinguishable

from Echinacea capsules by taste

Incomplete outcome data (attrition bias)
All outcomes

High risk > 20% attrition for unclear reasons, not

partitioned between treatment and placebo
groups

Selective reporting (reporting bias)

Unclear risk Reporting does not seem systematically bi-
ased but several outcomes are reported in-

sufficiently to allow effect size calculation

Goel 2004
Methods Approach: treatment trial
Design: randomized; placebo-controlled, double-blind
Participants Numbers: 282 randomized, 128 contracted a cold and were included in the analysis
(ITT: 59 Echinacea, 69 placebo; PP: 54 Echinacea, 57 placebo)
Demographics: 54% in Echinacea and 75% in placebo group female, mean age 32 years
Setting: University of Alberta, Canada
Main selection criteria: healthy adults with at least 2 colds last year
Interventions Echinacea: Echinacea purpurea extract containing 0.25 mg/ml alkamides, 2.5 mg/ml
cichoric acid, 25.5 mg/ml polysaccharides
Placebo: “Placebo made to look, taste and smell like the echinacea extract”
Dosage and treatment duration: 10 x 4 ml the first day, then 4 x 4 ml for 6 days
Concurrent medication: “Volunteers were excluded if they...were on immunosuppres-
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Goel 2004  (Continued)

sive drugs such as corticosteroids or cyclosporine...The subjects were instructed not to

take any other medication during the treatment.” Subjects using “concomitant relief

medications on a regular basis during the treatment period” were excluded from the PP

population
Outcomes Total daily symptom score, 13 symptoms (reported daily by patients and on day 3 and
8 by nurse)
Notes Funding source: treatment provided by Factors R&D Technologies, Canada
Conflict of interest: not stated
5 (Echinacea) versus 12 (placebo) drop-outs/excluded patients
Additional information provided by author
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk “The randomization list was generated us-
bias) ing a computer program.”
Allocation concealment (selection bias) Low risk Numbered drugs (information from au-
thor)
Blinding (performance bias and detection Low risk “Placebo made to look, taste and smell like
bias) the echinacea extract.” Blinding tested af-
All outcomes ter completion of the study and was main-
tained adequately during the treatment pe-
riod
Incomplete outcome data (attrition bias) ~ Low risk Treatment group with 9% attrition,
All outcomes placebo group with 17% attrition, ITT
analysis done. Plausible method for replac-
ing missing data described
Selective reporting (reporting bias) Low risk The published report includes all expected

outcomes, including those that were pre-

specified

Goel 2005
Methods Approach: treatment trial
Design: randomized; placebo-controlled, double-blind
Participants Numbers: 150 randomized, 62 contracted a cold (26 Echinacea, 36 placebo), 56 were

analyzed (25 Echinacea, 31 placebo)
Setting: University of Alberta, Canada

Demographics: 59% female, mean age 40 years

Main selection criteria: volunteers between 18 and 65 years with 2 or more colds previous
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year

Interventions

Echinacea: Echinacea purpurea extract containing 0.25 mg/ml alkamides, 2.5 mg/ml
cichoric acid, 25.5 mg/ml polysaccharides

Placebo: “The placebo contained similar ingredients without the echinacea.” (40%
ethanol)

Dosage and treatment duration: 8 x 5 ml the first day, then 3 x 5 ml for 6 days
Concurrent medication: “Volunteers were excluded if they...were on immunosuppressive
drugs such as corticosteroids or cyclosporine...Participants reporting the concomitant
use of other relief medications on a regular basis during their cold were excluded from
the study.”

Outcomes

Diary with 8 cold symptoms, multiple physiological measures

Notes

Funding source: Echinacea and placebo “were provided by Factors R & D Technologies,
Burnaby, BC, Canada.” No direct financial support stated

Conflict of interest: not stated

Subsequent trial after the Goel 2004 trial focusing on physiological outcomes and re-
porting clinical outcomes only briefly. Author (T. K. Basu) provided additional informa-
tion. Patients in the Echinacea group had higher symptom scores at baseline. Analyses
of % change from day 1 showed significant differences in favor of the Echinacea group,
however, absolute values (provided for us by the author) at defined time points were
similar in both groups

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “The randomization codes were generated
using an Excel 97 computer program.”

Allocation concealment (selection bias)

Low risk Numbered bottles

Blinding (performance bias and detection
bias)

All outcomes

Low risk Double-blind (“indistinguishable as to ap-
pearance, color, or flavor”)

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Almost 10% of the participants excluded
from analysis, no ITT analysis performed

Selective reporting (reporting bias)

Low risk Publication includes all expected out-
comes, including those that were pre-spec-

ified
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Grimm 1999

Methods Approach: prevention trial
Design: randomized; placebo-controlled, double-blind

Participants Numbers: 109 randomized, 108 analyzed (54 Echinacea, 54 placebo)
Setting: 1 general practice, Germany
Demographics: 62% female, mean age 40 years
Main selection criteria: volunteers with more than 3 URTIs in the previous 6 months of
winter

Interventions Echinacea: pressed juice of Echinacea purpurea herb in 22% alcohol
Placebo: alcohol/water solution with artificial color
Dosage and treatment duration: 2 x 4 ml daily for 8 weeks
Concurrent medication: “Use of immunostimulating drugs within 4 weeks before study
entry” was an exclusion criterion. No further information on the actual intake of con-
current medication reported

Outcomes Primary: incidence, number, severity and duration of infections; time to first infection,
CD4/CD8-ratio
Secondary: side effects

Notes Funding source: “The study was sponsored by Madaus AG, Cologne, Germany.”
Conflict of interest: not stated
No additional information sought

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “computer-generated randomization list”

bias)

Allocation concealment (selection bias)

Unclear risk Probably numbered drug containers, not

clearly described
Blinding (performance bias and detection Low risk “According to the manufacturer, verum and
bias) placebo were indistinguishable as to ap-
All outcomes pearance, color, flavor.” Adequacy of blind-
ing assessed at the end of follow-up: “27
(50%) of 54 patients in the echinacea group
stated that they would like to continue to
take the allocated medicine compared to 23
(43%) of 54 patients in the placebo group
(P=0.54)”
Incomplete outcome data (attrition bias) ~ Low risk Drop-outs: 1 of 109 (before starting treat-
All outcomes ment)
Selective reporting (reporting bias) Low risk Extractable data provided
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Hall 2007

Methods Approach: prevention trial
Design: randomized; placebo-controlled, double-blind

Participants Numbers: 32 analyzed (Echinacea: 18; placebo: 14); number randomized not reported
Setting: not reported, probably Dept. of Kinesiology, Elmhurst College (USA)
Demographics: mean age 26 years, gender not reported
Main selection criteria: active, non-smoking adults aged 19 to 46 years

Interventions Echinacea: E. purpurea herb 1.2 g in capsules
Placebo: gelatin capsules containing sugar mixture
Dosage and treatment duration: 8 capsules/day for 4 weeks
Concurrent medication: “Only those subjects that were...not taking any medications
and / or dietary supplements...were included in the study.” No further information on
the actual intake of concurrent medication is provided

Outcomes Number and duration of URTT additionally to salival IgA, secretion rate of IgA and

salival flow rate

Notes Funding source: study medication was provided by Nature’s Way, Springville (USA), no

financial support reported
Conflict of interest: not stated

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “...randomly assigned to a group based on a

bias) computer generated table of random num-
bers...”

Allocation concealment (selection bias) Low risk “The placebo and echinacea capsules were
placed into identical containers... and were
randomly assigned and coded, by a third
party,to assure allocation concealment”

Blinding (performance bias and detection Low risk Placebo: “same weight, shape and color as

bias)

All outcomes

the echinacea capsules”, identical contain-
ers

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Number randomized and drop-outs not

mentioned

Selective reporting (reporting bias)

Unclear risk Gender not reported, side effects not ex-
amined/reported, relevant results without
numerical standard deviation or not shown
numerically, unclear if other outcomes have

been examined
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Hoheisel 1997

Methods Approach: treatment trial
Design: randomized; placebo-controlled, double-blind

Participants Numbers: 120 randomized and analyzed (60 Echinacea, 60 placebo)
Setting: company physician of a large furniture-making factory
Demographics: 10% female, mean age 36.5 years
Main inclusion criteria: patients presenting with first symptoms of an URTI and having
a history of recurrent URTI (> 3 episodes in the previous 12 months) (employees of the
furniture-making factory)

Interventions Echinacea: pressed juice of Echinacea purpurea herb
Placebo: “identical in color and ethanol concentration”
Dosage and treatment duration: on day 1 every 2 hours 20 drops, then up to maximally
10 days 3 x 20 drops daily
Concurrent medication: “Nine patients in the Echinagard group and 4 in the placebo
group reported taking concomitant medication, mainly analgesics and anti-ulcer agents.
” These patients were at least included in the ITT-analysis

Outcomes Primary: number of patients who developed a ’full’ common cold and days until im-
provement
Secondary: symptom diary, global assessments

Notes Funding source: not stated
Conflict of interest: not stated
No diary data presented, subjective patient definition what was considered a "full’ cold
(could be a major problem if patients should have been unblinded)
No additional information received

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “Patients were randomized to treatment

bias)

groups (using the programme Random V5.
0)...”

Allocation concealment (selection bias)

Not described

Unclear risk

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk “Placebo identical in colour and ethanol
concentration; identical bottles”. Taste not
mentioned, no test of blinding, no de-

scription of development/testing of liquid

placebo
Incomplete outcome data (attrition bias) ~ Low risk All 120 patients randomized completed the
All outcomes study and were analyzed
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Hoheisel 1997  (Continued)

Selective reporting (reporting bias)

High risk “Recorded subjective symptoms daily in di-
ary card” not shown in tables. Subsample
record only of those who report “real cold”
may introduce bias

Jawad 2012

Methods

Approach: prevention trial
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: Echinacea: 379 randomized, 325 analyzed; placebo: 376 randomized, 348
analyzed

Setting: Common Cold Center in Cardiff University (United Kingdom)
Demographics: Echinacea: 68.7% female, mean age 23.6. Placebo: 62.7% female, mean
age 23.2

Main selection criteria: healthy adults with 2 or more colds per year

Interventions

Echinacea: alcoholic extraction from freshly harvested E. purpurea with 95% herb and
5% roots

Placebo: “Placebo drops were similar in shape, color, consistency, odor, flavor and they
contained the same amount of alcohol.”

Dosage and treatment duration: 3 x 0.9 ml per day for illness prevention (2400 mg of
extract per day), during acute stages of cold dose was increased to 5 x 0.9 ml per day
(4000 mg of extract per day). Treatment duration was 4 months

Concurrent medication: “The exclusion criteria were...currently taking antimicrobial or
antiviral medication...corticosteroid treated asthma, medicinal treated atopy or allergy...
In the Echinacea and placebo groups, 58 and 88 episodes, respectively, were treated with
aspirin, paracetamol, or ibuprofen. Thus, significantly more (+52%) cold episodes in the
placebo group were additionally treated with pain medication...”

Outcomes

Adverse effects, multiple physiological measures, prevalence of colds, symptom scores

Notes

Funding source: not stated in the publication. Sponsoring by A. Vogel Bioforce AG,
Switzerland stated in additional information by the authors

Conflict of interest: no conflicts of interest of first and last author, conflicts of interest
of the other authors not stated

Some information relevant for this review is missing in the publication. Additional
information was requested from the authors and has partly been provided

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “The randomization code was prepared in

bias)

block-sizes of 6 with "ZRANCODE Profes-

sional 3.6“ program.”
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Jawad 2012

Allocation concealment (selection bias)

Low risk “Each participant received treatment based
on his/her identification number, which
was allocated according to the time point

of inclusion.”

Blinding (performance bias and detection Low risk “...double blind...”, “Placebo drops similar

bias)

All outcomes

in shape, colour, consistency, odor, flavor
and they contained the same amount of al-
cohol.”, “Primary and secondary packaging
was identical...” Blinding was tested in 79
persons and was found to be adequate

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Population not clearly described. Drop-
outs relatively few, but distribution dispro-

portionate: 54/379 versus 28/376

Selective reporting (reporting bias)

High risk Most results adequately reported but N of
patients with at least 1 infection not re-
ported. No P value for accumulated num-
ber of cold episodes reported. Severity and

duration mentioned, but not reported

Kim 2002a

Methods

Approach: treatment trial
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: Echinacea: 27; placebo: 30 (no treatment: 25)
Setting: Cornell University, Ithaca, NY, USA
Demographics: 55% female, mean age 20 years

Main outcome criteria: healthy students

Interventions

Echinacea: extract from 80% E. purpurea herb, 20% E. angustifolia root

Control 1: placebo: parsley juice and orange extract.

Control 2: no treatment

Dosage and treatment duration: 101 ml containing 1000 mg (dry plant) per day for at
least 5 days

Concurrent medication: “Screening criteria included...those who were taking medication
for seasonal allergies and those who had taken Echinacea.” Further information on the
actual intake of concurrent medication is not provided

Outcomes

Duration, retrospective assessment of 11 cold symptoms

Notes

Funding source: not stated
Conflict of interest: not stated

Unpublished 3-armed study
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Kim 2002a (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Randomization not described

bias)

Allocation concealment (selection bias) Low risk Identically labeled bottles

Blinding (performance bias and detection Low risk Post cold survey to test success of blinding:
bias) blinding effective

All outcomes

Incomplete outcome data (attrition bias) ~ Unclear risk Loss to follow-up and missing data not de-
All outcomes scribed

Selective reporting (reporting bias) Low risk Study focuses on single cold symptoms; no

evidence of selective reporting

Lindenmuth 2000

Methods Approach: treatment trial
Design: placebo-controlled, double-blind; quasi-randomized but adequate concealment
likely

Participants Numbers: 95 allocated, 95 analyzed (Echinacea: 48; placebo: 47)
Setting: nursing and rehabilitation center in York, PN, USA
Demographics: 85% women, mean age 40 years
Main inclusion criteria: employees of a nursing and rehabilitation center with earliest
symptoms of a cold

Interventions Echinacea: tea preparation from aerial parts of E. purpurea and E. angustifolia and E.
purpurea root. The Echinacea tea contained small amounts of 2 flavoring components
(lemon grass leaf and spearmint leaf)
Placebo: placebo tea (cinnamon bark, ginger rhizome, peppermint leaf, sweet fennel
seed, rose hip, papaya leaf, alfalfa leaf)
Dosage and treatment duration: 5 to 6 cups on day 1, titration to 1 cup on day 5
Concurrent medication: “Subjects who were excluded included...those who...were al-
ready taking antibiotics.” No further information on the actual intake of concurrent
medication is reported

Outcomes Global assessment of effectiveness and duration

Notes Funding source: donation of treatment and placebo teas from Traditional Medicinals
Inc., no direct financial funding stated
Conflict of interest: not stated
Additional information sought but no answer received
Simple study with insufficient outcome measurement. Not truly randomized but ade-
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Lindenmuth 2000 (Continued)

quately concealed alternate allocation. Duration of symptoms has been coded recipro-
cally (“1” for “more then 5 days” and “5” for “immediately”, “4” for “2 days” etc.). Thus
the numeric results in the publication dissemble an effect favoring placebo. Therefore,

the group results were exchanged between Echinacea and placebo group for the analysis

with regard to the fact that the text of the publication describes results favoring Echinacea

Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection High risk Not truly randomized: “...allocation was

bias)

accomplished by utilization of alternation
for assignment...”

Allocation concealment (selection bias)

Unclear risk

“The random assignment was accom-
plished by specific trained secretary person-
nel not associated with the study and hav-
ing no prior knowledge of the groups or
which of the 2boxes of tea bags contained the
packets of Echinacea Plus tea bags and that
contained the packets of placebo tea bags.

These personnel used a numbered system...”

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk

“....each subject was given 21 tea bags of the
same appearance...” “...this tea... does not
have any obvious or easily recognizable fla-
vor characteristics that would make it easily
distinguishable from the Echinacea Plus tea

by an untrained palate.”

Incomplete outcome data (attrition bias) ~ Low risk Allincluded patients remained in the study
All outcomes and were analyzed
Selective reporting (reporting bias) Low risk Results for all measured outcomes reported

Melchart 1998

Methods Approach: prevention trial
Design: randomized; placebo-controlled, double-blind
Participants Numbers: 302 were randomized; 289 participants were analyzed by intention-to-treat,

214 complied fully with the protocol. (Echinacea 1: 103/99/85; Echinacea 2: 103/100/

84; placebo: 96/90/75)

Setting: 5 centers (4 military centers, 1 industrial plant, Munich, Germany)

Demographics: 29% female, mean age 29.5 years

Main inclusion criteria: healthy volunteers

Echinacea for preventing and treating the common cold (Review)
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Interventions

Echinacea 1: Echinacea angustifolia root extract (plant extract ratio 1:11 in 30% alcohol)
Echinacea 2: Echinacea purpurea root extract (plant extract ratio 1:11 in 30% alcohol)
Placebo: colored ethanolic solution

Dosage and treatment duration: 2 x 50 drops daily from Monday to Friday for 12 weeks
Concurrent medication: exclusion criteria were: “systemic intake of corticosteroids, an-
tibiotics, or immunostimulants in the previous 2 weeks.” Further information on the

actual intake of concurrent medication is not provided

Outcomes

Predefined main outcome measure: time until occurrence of first URTI

Secondary outcomes: proportions with at least 1 URTL; number, severity and duration
of episodes, global assessment. Predefined subgroup analysis on patients with more than
3 infections in the previous 12 months

Notes

Funding source: Bavarian Parliament, Plantapharmazie (Gottingen, Germany)
Conflict of interest: not stated

Treatment preparations characterized by the content of glycoproteins/polysaccharides
(additional information from manufacturer)

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “stratified for participants with up to 3 and
p

more than 3 colds in the last year; com-

puter-generated randomization list, block

size 15...”

Allocation concealment (selection bias)

Low risk “concealment by consecutively numbered

medication”

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk More volunteers in treatment groups cor-
rectly guessed that they had received a true

treatment (P < 0.001; some unblinding

likely)
Incomplete outcome data (attrition bias) ~ Low risk Drop-outs:  58/302, intention-to-treat
All outcomes analysis performed
Selective reporting (reporting bias) Low risk All relevant outcomes reported

O’Neill 2008
Methods Approach: prevention trial
Participants Numbers: 90 randomized, 58 analyzed (Echinacea: 45 randomized, 28 analyzed; placebo:
45 randomized, 30 analyzed)
Setting: University Medical Center and Family Health Center at the University of Cali-
fornia San Francisco-Fresno (USA)
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O’Neill 2008 (Continued)

Demographics: mean age 40 years, sex not reported
Main selection criteria: healthy adults recruited from hospital personnel

Interventions

Echinacea: E. purpurea dried plant extract in capsules

Placebo: parsley capsules

Dosage and treatment duration: 3 capsules 2 times daily for 8 weeks (300 mg per capsule)
Concurrent medication: “Persons with...immunosuppressive therapy...were excluded...
Individuals currently using Echinacea were not considered for the study, whereas those
using other upper respiratory tract infection preventive measures were allowed to con-
tinue their use...Participants with symptoms were asked about...any medications used to
treat symptoms (e.g., aspirin, acetaminophen, vitamins and cold formulas)”

Outcomes

Days with symptoms, days missed from work, medications used to treat symptoms,
adverse effects

Notes

Funding source: grant from Health Resources and Services Administration Border Health
Education and Training Center, Medication used was donated by Natures Resource,
Mission Hills, California (USA)

Conflict of interest: none

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “...list generated using the random-number generator in a
spreadsheet program (Microsoft Excel....)”

Allocation concealment (selection bias)

Unclear risk The method of concealment is not described in sufficient
detail to allow a definite judgement

Blinding (performance bias and detection
bias)

All outcomes

Low risk “...indistinguishable in size, color and smell...Participants,
the main investigator and all persons involved in the study
remained blinded to the identity of each group until data
analyses were completed.”

Incomplete outcome data (attrition bias) ~ High risk Large number of drop-outs (32/90), no ITT analysis
All outcomes
Selective reporting (reporting bias) Low risk All mentioned outcomes reported

Schulten 2001
Methods Approach: treatment trial
Design: randomized; placebo-controlled, double-blind
Participants Numbers: 80 randomized and analyzed in ITT-analysis ITT: Echinacea: 41; placebo:
39; per protocol: Echinacea: 37; placebo: 33)
Setting: industrial plant in Germany
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Schulten 2001  (Continued)

Demographics: 49% female, mean age 39 years
Main inclusion criteria: patients (employees of the manufacturer) with subjective sensa-
tion of a cold and at least 1 of 8 symptoms

Interventions Echinacea: E. purpurea herb (pressed juice from fresh flowering plants)
Placebo: not described
Dosage and treatment duration: 2 x 5 ml for 10 days
Concurrent medication: “Therapy with immunosuppressants in the week prior to the
trial and therapy with immunostimulants (herbal immunostimulants, cytokines, thymus
fractions), zinc or antibiotics during 2 weeks before commencement of the trial were
not allowed.” No further information on the actual intake of concurrent medication is
provided

Outcomes Primary: number of days with illness, number of patients with a “full” cold, area under
the curve for the daily symptom score (modified Jackson score) and single symptoms,
symptom score
Secondary: subjective efficacy assessment by patients

Notes Funding source: Madaus AG, Cologne, Germany
Conflict of interest: not stated, but study was performed by and with Madaus employees
Additional information sought but not received
Rigorous and well-reported study, however, performed in employees of the manufacturer
without testing the success of blinding. Adaptive design with early stopping after 80
patients as a significant difference was detected

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “computer generated randomization list”

bias)

Allocation concealment (selection bias) Low risk Consecutive  randomization, identical

packaging

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk “indistinguishable in terms of appearance,
taste, smell, colour and packaging”, but we
are uncertain: Can Madaus employees rec-

ognize the taste of their Echinacea product?

Incomplete outcome data (attrition bias)
All outcomes

Low risk

3/80, ITT analysis performed

Selective reporting (reporting bias)

Unclear risk Median duration versus mean (not re-

ported); were URIs defined a priori?
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Sperber 2004

Methods Approach: prevention trial (experimental rhinovirus colds)
Design: randomized; placebo-controlled, double-blind

Participants Numbers: 48 randomized, 46 analyzed (Echinacea: 24; placebo: 22)
Setting: not clearly described, probably Department of Internal Medicine, Hackensack
University Center, Hackensack (USA)
Demographics: mean age 33 years, Echinacea: 50% female, placebo: 58% female
Main selection criteria: healthy adults, aged 18 to 65 years, antibody titers of =< 1:2 to
Rhinovirus type 39

Interventions Echinacea: pressed juice of E. purpurea in 22% alcohol
Placebo: “matching placebo”, not described
Dosage and treatment duration: 2.5 ml 3 times daily for 14 days (intranasal virus inoc-
ulation with RV-39 after 7 days)
Concurrent medication: “Individuals who had received medication known to affect
rhinorrhea, cough, or nasal congestion within 7 days (4 weeks for cromolyn sodium and
long-acting antihistamines) before study initiation were excluded.” Further information
on actual intake of concurrent medication is not reported

Outcomes Primary: occurrence and severity of symptoms
Secondary: increase in RV-39 neutralizing antibody titer and/or recovery of rhinovirus
on viral culture

Notes Funding source: Madaus AG, Cologne, Germany
Conflict of interest: not stated

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Randomization only stated

bias)

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection Low risk Double-blinding stated. “The active med-

bias)

All outcomes

ication and placebo were identical in ap-
pearance, taste and smell and were pack-
aged in identical 100ml bottles.”

Incomplete outcome data (attrition bias) ~ Low risk Only 2/48 excluded (< 5%)

All outcomes

Selective reporting (reporting bias) Low risk Measured outcomes well reported
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Taylor 2003

Methods

Approach: treatment trial
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: 524 randomized, probably 436 with infection, 407 analyzed (Echinacea: 200;
placebo: 207)

Setting: 7 private practices and 1 inner-city clinic, USA

Demographics: 50% female, mean age 5.5 years

Main inclusion criteria: healthy children between 2 and 11 years

Interventions

Echinacea: E. purpurea herb harvested at flowering, in syrup

Placebo: syrup

Dosage and treatment duration: 7.5 ml/day in children 2 to 5 years and 10 ml/day in
those 6 to 11 years up to a maximum of 10 days

Concurrent medication: “...and those receiving chronic medications of any kind or
herbal, mineral, or specific vitamin supplements were excluded...parents were asked to
not give their child any medication other than the study medication and acetaminophen
(if desired) unless prescribed by a physician. However, if another medication was admin-
istered, the parent was requested to record the name.” Use of concomitant medication
was reported (secondary outcome)

Outcomes

Primary: duration, severity, adverse events
Secondary: peak severity, number of days with fever, parental global assessment of severity,
concomitant medication

Notes

Funding source: grant from the National Center for Complementary and Alternative
Medicine. Study medication and placebo provided by Madaus AG, Cologne, Germany
Conflict of interest: not stated

Additional information on results in the first cold episode was provided from authors.
Additional publication: Weber 2005. In the “Data and analyses” section of this review
the outcome “the number of adverse effects per URI” reported in this trial is used as an
equivalent to the outcome “number of patients reporting adverse effects per number of
participants”

Rigorous and well-reported study; complex analysis as several infections per child were
monitored

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Randomization was performed using
a computer-generated randomization list
and was stratified by site and in blocks of
10.”

Allocation concealment (selection bias)

Low risk “...unique study number corresponding to
the numbers on the bottles of study medi-
cation”
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Taylor 2003  (Continued)

Blinding (performance bias and detection Low risk “Placebo identical in appearance and sim-

bias)

All outcomes

ilar in taste and smell...” Blinding tested:
only 35.1%/22.7% correct guesses

Incomplete outcome data (attrition bias)
All outcomes

Low risk Drop-outs: 36/436. Missing outcome data
balanced in numbers across intervention
groups, with similar reasons for missing

data across groups

Selective reporting (reporting bias)

Low risk All mentioned outcomes have been re-

ported

Tiralongo 2012

Methods

Approach: prevention trial
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: 175 randomized, 170 analyzed (ITT; Echinacea: 85; placebo: 85)

Setting: not clearly described, probably School of Pharmacy, Griffith Health Institute,
Griffith University, Gold Coast Australia

Demographics: mean age 43 years, 67% female

Main inclusion criteria: healthy adults, traveling on intercontinental flights, 18 to 65
years

Interventions

Echinacea: tablets containing 112.5 mg E. purpurea root 6:1 extract (equivalent to 675
mg dry root) and 150 mg E. angustofolia root 4:1 extract (equivalent to 600 mg dry root)
Placebo: not clearly described, tablets covered identically

Dosage and treatment duration: days -14 to -3: 1 tablet. twice a day; days -2 to +7: 2
tablets twice a day; +8 to +32 1 tablet twice a day; +33 to +42 2 tablets twice a day;
+43 to +49 1 tablet twice a day. For shorter travels the dose between day 8 and 32 was
shortened, reflecting the time the patient was spending abroad

Concurrent medication: “Volunteers were excluded if they...were on regular treatment
with Echinacea, antibiotics, corticosteroids, antihistamines and immunosuppressants.”
Further details on the actual intake of concurrent medication are not provided

Outcomes

Primary: symptom score, URI symptom-related quality of life
Secondary: occurrence and duration of jet lag, headache, sleep pattern, herpes simplex
scores

Notes

Funding source: Integria Healthcare Pty. Ltd.
Conflict of interest: not stated

Risk of bias

Bias

Authors’ judgement Support for judgement
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Tiralongo 2012  (Continued)

Random sequence generation (selection Low risk

bias)

“The random allocation sequence provided
by the sponsor was computer generated us-
inga randomization plan from http://www.
randomization.com/ with randomization

in blocks of 10.”

Allocation concealment (selection bias)

Low risk “...allocation was concealed by providing
each participant with a number...Labelling

only identified the patient number.”

Blinding (performance bias and detection Low risk

bias)

All outcomes

“Placebo tablets were manufactured to
match the Echinacea tablets in size, ex-
cipients and colour. Both sets of tablets
were coated with a brown colour and
hypromellose to make them indistinguish-
able. Tablets were packed in identical am-
ber glass bottles with identical labelling.”
Blinding tested and successful

Incomplete outcome data (attrition bias)
All outcomes

27 patients lost to follow-up (16% drop-
outs, no real ITT)

Unclear risk

Selective reporting (reporting bias)

Low risk All outcomes reported

Turner 2000

Methods

Approach: prevention trial (experimental rhinovirus colds)
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: 117 randomized, 92 challenged with rhinovirus type 23, infection occurred
in 22 of 50 in Echinacea group and in 24 of 42 in placebo group

Setting: not clearly stated, probably Department of Pediatrics and Medicine, Medical
University of South Carolina (USA)

Demographics: not reported

Main selection criteria: healthy young adults with a titer of neutralizing antibody of <
1:4 to rhinovirus type 23

Interventions

Echinacea: 4% phenolic extract of a mixture of E. purpureaand E. angustofolia formulated
as powder, containing 0.16% cichoric acid with almost no echinacosides or alkamides
Placebo: not described

Dosage and treatment duration: 1 capsule containing 900 mg Echinacea of placebo once
a day, for 14 days prior to virus challenge and 5 days after virus challenge

Concurrent medication: according to additional information provided by author exclu-
sion criteria were “use of any anti-inflammatory (steroids or NSAIDs) or couch/cold
preparation in the 2 weeks prior to the study, use of astemizole in the month prior to
the study...” No detailed information on the actual intake of concurrent medication is
reported
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Turner 2000 (Continued)

Outcomes Number of rhinovirus infections, incidence of clinical colds, severity of symptoms

Notes Funding source: grant from the Procter & Gamble Company, Cincinnati, Ohio (USA)
Conflict of interest: not stated, but the second author is a Procter & Gamble employee
Publication is a short report. Some additional information (study protocol) was provided
by author

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Unpublished study protocol provided by

author states that allocation is randomized
but does not report further details

Allocation concealment (selection bias)

Unclear risk See above

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk Blinding not mentioned; assessment of
blinding with some (non-significant) dif-
ferences in correct guesses - therefore

blinding of participants done; blinding of

providers unclear

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk 24 drop-outs before virus challenge

Selective reporting (reporting bias)

Low risk Relevant outcomes seem to be reported

Turner 2005

Methods

Approach: prevention and treatment trial (experimental rhinovirus colds)
Design: randomized; placebo-controlled, double-blind

Participants

Numbers: the trial consisted of a prophylaxis phase of 7 days, then a challenge with
rhinovirus inoculation, followed by a 5-day treatment phase. Participants were allocated
to 7 study groups. 3 groups received 1 of 3 different Echinacea preparations in the pro-
phylaxis phase and in the treatment phase. 3 groups received placebo in the prophylaxis
phase and 1 of the 3 different Echinacea preparations in the treatment phase. The control
group received placebo in both the prophylaxis and the treatment phase. 437 were ran-
domized and 399 analyzed. E1/E1: 52; E2/E2: 52; E3/E3: 45; placebo/E1: 48; placebo/
E2: 51; placebo/E3: 48; placebo/placebo: 103 (Echinacea = E)

Setting: University of Virginia School of Medicine, Charlottesville (USA)
Demographics: mean age 21 years, 60% female

Main selection criteria: healthy young adults, serum-neutralizing antibody titer =< 1:4
to rhinovirus type 39
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Turner 2005  (Continued)

Interventions

Echinacea: E. angustofolia root extract with CO,, with 60% ethanol or with 20% ethanol
Placebo: mixture of alcoholic beverages, denatonium benzoate and tap water

Dosage and treatment duration: 1.5 ml (equivalent of 300 mg Echinacea root) tincture
3 times daily for 13 days (prophylaxis groups) or placebo for 7 days and Echinacea for 5
days (treatment groups), the control group received placebo for 13 days

Concurrent medication: not reported

Outcomes

Primary: symptom score
Secondary: testing of infection with rhinovirus type 39, nasal secretion weight, assessment
of inflammation in nasal lavage specimens

Notes

Funding source: grant from the National Center for Complementary and Alternative
Medicine (NCCAM) of the National Institutes of Health

Conflict of interest: first author has served as a consultant for Wyeth Consumer Health-
care, Schering-Plough Research Institute, Nordic Phytopharma A7S, the Dial Corpo-
ration and Procter & Gamble and having received grant support from Biopolymer En-
gineering, the Dial Corporation and Procter & Gamble. The last author has received
grant support from the U.S. Department of Defense

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “randomly assigned in blocks” no further
description of the sequence generation

Allocation concealment (selection bias) Unclear risk Not clearly described

Blinding (performance bias and detection Low risk Blinding tested and successful

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Missing outcome data balanced in num-

All outcomes

bers across intervention groups, with simi-

lar reasons for missing data across groups

Selective reporting (reporting bias)

Low risk Relevant outcomes reported

Yale 2004
Methods Aproach: treatment trial
Design: randomized; placebo-controlled, double-blind
Participants Numbers: 128 (Echinacea: 63, placebo: 65)
Setting: clinic network, USA
Demographics: 86% female, mean age 38 years
Main inclusion criteria: adult patients presenting with acute sneezing and nasal discharge
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Yale 2004 (Continued)

for 6 to 24 hours

Interventions Echinacea: Echinacea fresh capsule (freeze-dried pressed juice from E. purpurea herb
standardized on a content of 2.4% soluble beta-1,2-D-fructofuranosides)
Placebo: capsules with lactose
Dosage and treatment duration: 3 x 100 mg up to a maximum of 14 days
Concurrent medication: “Exclusion from the study occurred if thee patient...received
antibiotics, antihistamines, decongestants, nasal sprays, or corticosteroids in the 48 hours
before enrolment,...used corticosteroids during the 8 weeks before enrolment...Patients
were encouraged not to take any other cold remedies, including antihistamines, decon-
gestants, cough suppressants, corticosteroids, or isotonic sodium chloride solution dur-
ing the study. Acetaminophen was allowed, if needed.” Actual intake is reported

Outcomes Severity score, single symptoms (daily reporting), duration, global assessment, adverse
effects

Notes Funding source: Marshfield Clinic Research Foundation, Wisconsin (USA), Enzymatic
Therapy provided study materials
Conflict of interest: not stated
Some additional information received from author

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “...randomization list sent from the Bio-

bias)

statistics and Bioinformatics core to the In-
vestigational Drug Pharmacy...” (informa-
tion from author)

Allocation concealment (selection bias)

Unclear risk No exact description but all persons were

blinded except the clinical pharmacist

Blinding (performance bias and detection Low risk “...identical-appearing lactose placebo cap-
bias) sule...”, “treatments and group assignments
All outcomes remained blinded to patients and investiga-
tors, with the exception of the clinical phar-
macist.” Blinding tested and successful
Incomplete outcome data (attrition bias) ~ Low risk According to information provided by au-
All outcomes thor only 1 non-completer
Selective reporting (reporting bias) Low risk Additional results provided by author
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Zhang 2003

Methods Approach: prevention trial
Design: randomized; placebo-controlled, double-blind
Participants Numbers: 120 randomized, 111 analyzed (Echinacea: 54; placebo: 57)
Setting: University of Wolverhampton (USA)
Demographics: 57% female, median age 25
Main inclusion criteria: healthy participants, 18 to 65 years old
Interventions Echinacea: E. purpurea root extract (capsules containing 294 mg E. purpurea root extract,
4.4 mg cichoric acid and 500 mg of non-specified herb powder)
Placebo: capsules containing 500 mg herb powder
Dosage and treatment duration: 1 capsule daily for 8 weeks
Concurrent medication: “The general exclusion criteria were...use of antibiotics / corti-
costeroids within 2 weeks or immunostimulating drugs within 4 weeks of study entry...
” No detailed information on the actual intake of concurrent medication is provided
Outcomes Symptom and severity score, total episodes of URI, missed doses, experience of side
effects
Notes Funding source: not stated
Conflict of interest: not stated
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk “...stratified randomization procedure...”,
bias) “In order of their recruitment subjects in
each pre-treatment URI score group were
grouped into blocks of 4 and 2 subjects in
cach block of 4 were allocated randomly
to Echinacea and the other 2 to placebo by
using separate sets of randomized numbers
provided for each of the 2 pre-treatment
URI categories. The randomized number
sequences were generated by a statistician..
Allocation concealment (selection bias) Low risk “The Echinacea and placebo dose-pots were
then labeled with the numbers that had
been allocated to individual subjects...”
Blinding (performance bias and detection High risk “ Echinacea and the identical placebo doses
bias) were enclosed in cellulose capsules...This
All outcomes enabled concealment of colour differences.
7, “Subjects were advised not to open the
capsules since the taste/smell/colour of the
contents might lead to identification of the
doses.”
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Zhang 2003  (Continued)

By testing of blinding 82% in the placebo
group correctly identified their group

Incomplete outcome data (attrition bias) ~ Unclear risk

All outcomes

Drop-outs: 9/120, no ITT

Selective reporting (reporting bias) Low risk

All outcomes reported

Abbreviations:

URTI = upper respiratory tract infection

URI = upper respiratory infection

ITT = intention-to-treat
PP = per protocol

Characteristics of excluded studies /ordered by study ID]

Study

Reason for exclusion

Baetgen 1984

Not randomized
Not common cold (pertussis)

Baetgen 1988

Not randomized
Not common cold (acute bronchitis)

Bendel 1989

Not common cold (reduction of immunosuppressive side effects of combined radio-chemotherapy in
patients with breast cancer), combination of Echinacea with other herbal extracts

Bendel 1990

Not common cold (reduction of immunosuppressive side effects of radiotherapy in patients with breast
cancer), combination of Echinacea with other herbal extracts

Blumréder 1985

Not common cold (angina lacunaris), combination of Echinacea with other herbal extracts

Coeugniet 1986

Not randomized
Not common cold (recurrent vaginal candida infection)

Cohen 2004

Randomized trial of a combination

Cubasch 1992

Only measurement of laboratory and psychological parameters

Di Pierro 2012

Randomized trial about enhancement of immune response to influenza vaccines, not common cold

Dorn 1989

Randomized trial of a combination of Echinacea with other herbal extracts

Ehringer 1968

Not common cold (venous insufficiency)
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(Continued)

Engel 1988

Not randomized

Forth 1981

Randomized trial of a combination of Echinacea with other herbal extracts

Freitag 1984

Not common cold (pertussis)

Freyer 1974

Trial of a combination of Echinacea with other herbal extracts, with alternate allocation

Hauke 2002

Trial of Esberitox® as supportive therapy to antibiotics, not common cold (acute exacerbation of chronic
bronchitis)

Heinen-Kammerer 2005

Open study, not a randomized controlled trial

Helbig 1961

Trial of a combination of Echinacea with other herbal extracts, with alternate allocation

Henneicke 1999

Randomized trial of a combination of Echinacea with other herbal extracts

Hill 1993 Not common cold (topical treatment of insect bites)

Hill 1995 Not common cold (topical treatment of insect bites)

Hill 1996 Not common cold (topical treatment of insect bites)

Isbaniah 2011 Trial of a combination of Echinacea with other agents, not common cold (chronic obstructive pulmonary
disease)

Kim 2002b Measurement of physiological outcomes in healthy volunteers

Kleinschmidt 1965

Trial of a combination of Echinacea with other herbal extracts with alternate allocation

Melchart 1995a

Measurement of immunological parameters in healthy volunteers

Melchart 1995b

Measurement of immunological parameters in healthy volunteers

Melchart 1995¢

Measurement of immunological parameters in healthy volunteers

Melchart 1995d

Measurement of immunological parameters in healthy volunteers

Melchart 1995e

Measurement of immunological parameters in healthy volunteers

Minetti 2011

Trial of a combination of Echinacea with other herbal extracts

Narimanian 2005

Randomized trial of a combination of Echinacea with other herbal extracts

Naser 2005 Randomized trial of a combination of Echinacea with other herbal extracts
Pohl 1970 Not randomized
Not common cold (reduction of radiotherapy-induced leukopenia)
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(Continued)

Quadripur 1976

Not common cold (skin infections)

Reitz 1990

Randomized trial of a combination of Echinacea with other herbal extracts

Sartor 1972

Not common cold (reduction of radiotherapy-induced leukopenia)

Saunders 2007

Open-label study, not a randomized controlled trial

Scaglione 1995

Randomized trial of a combination of Echinacea with other herbal extracts

Schapowal 2009

Randomized trial of a combination of Echinacea with other herbal extracts

Schmidt 1990

Randomized trial of a combination of Echinacea with other herbal extracts

Schoop 2006a Open study, not a randomized controlled trial
Schwarz 2002 Measurement of immunological parameters in healthy volunteers
Spasov 2004 Unblinded study without placebo control

Stolze 1986

Not randomized
Not common cold (variety of respiratory tract infections treated with antibiotics)

Thom 1997

Randomized trial of a combination

Timmermanns 1990

Not common cold (urinary dysfunction)

Vonau 2001

Randomized trial of Echinacea purpurea for recurrent genital herpes

Vorberg 1984

Randomized trial of a combination of Echinacea with other herbal extracts

Vorberg 1989

Randomized trial of a combination of Echinacea with other herbal extracts

‘Wahl 2008 Randomized trial of Echinacea in combination with osteopathic treatment in children with recurrent
otitis media
Yakoot 2011 Randomized trial of a combination of Echinacea with other herbal extracts

Zimmer 1985

Not common cold (acute sinusitis)
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Characteristics of studies awaiting assessment /[ordered by study ID]

Rahmati 2012
Methods Approach: treatment trial
Design: randomized; placebo-controlled, double-blind
Participants 100 children aged 5 to 11 years with upper respiratory tract infection
Interventions  Echinacea root extract or placebo
Outcomes Duration and severity of symptoms
Notes Study in Persian language identified in the update search
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DATA AND ANALYSES

Comparison 1. Echinacea versus placebo to prevent common cold

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Number of participants with at 9 Risk Ratio (IV, Fixed, 95% CI) Totals not selected
least 1 cold episode
1.1 E. purpurea herb 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
1.2 E. purpurea herb pressed 2 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
juice
1.3 E. purpurea dried plant 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract
1.4 E. purpurea root extract 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
1.5 E. purpurea root alcoholic 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract
1.6 E. purpurea root and E. 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
angustofolia root
1.7 4% phenolic extract of E. 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
purpurea and E. angustofolia
1.8 E. angustifolia root 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
alcoholic extract
1.9 E. angustofolia root 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract with CO2
1.10 E. angustofolia root 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract with 60% ethanol
1.11 E. angustofolia root 1 Risk Ratio (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract with 20% ethanol
2 Number of participants with 3 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
more than 1 cold
2.1 E. purpurea herb pressed 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
juice
2.2 E. purpurea alcoholic 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract with 95% herb and 5%
root
2.3 E. purpurea root alcoholic 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract
2.4 E. angustifolia root 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
alcoholic extract
3 Duration: mean difference 4 Mean Difference (IV, Fixed, 95% CI) Totals not selected
3.1 E. purpurea herb 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
3.2 E. purpurea dried plant 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract
3.3 E. purpurea root extract 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
3.4 E. purpurea root alcoholic 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract
3.5 E. angustofolia root 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

alcoholic extract
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4 Total severity score
4.1 E. purpurea herb pressed
juice
4.2 E. purpurea root extract
4.3 E. purpurea root and E.
angustofolia root
4.4 4% phenolic extract of E.
purpurea and E. angustofolia
4.5 E. angustofolia root
extract with CO2
4.6 E. angustofolia root
extract with 60% ethanol
4.7 E. angustofolia root
extract with 20% ethanol
5 Number of patients dropping
out due to adverse effects
5.1 E. purpurea herb pressed
juice
5.2 E. purpurea dried plant
extract
5.3 E. purpurea alcoholic
extract with 95% herb and 5%
root
5.4 E. purpurea root alcoholic
extract
5.5 E. purpurea root and E.
angustofolia root
5.6 4% phenolic extract of E.
purpurea and E. angustofolia
5.7 E. angustifolia root
alcoholic extract
6 Number of patients dropping
out
6.1 E. purpurea herb pressed
juice
6.2 E. purpurea dried plant
extract
6.3 E. purpurea alcoholic
extract with 95% herb and 5%
root
6.4 E. purpurea root extract
6.5 E. purpurea root alcoholic
extract
6.6 E. purpurea root and E.
angustofolia root
6.7 4% phenolic extract of E.
purpurea and E. angustofolia
6.8 E. angustifolia root
alcoholic extract
6.9 E. angustofolia root
extract with CO2

Std. Mean Difference (IV, Fixed, 95% CI)
Std. Mean Difference (IV, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)
Std. Mean Difference (IV, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)

Odds Ratio (IV, Fixed, 95% CI)

Odds Ratio (IV, Fixed, 95% CI)

Odds Ratio (IV, Fixed, 95% CI)

Odds Ratio (IV, Fixed, 95% CI)

Odds Ratio (IV, Fixed, 95% CI)

Odds Ratio (IV, Fixed, 95% CI)

Odds Ratio (IV, Fixed, 95% CI)

Odds Ratio (IV, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Totals not selected
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
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6.10 E. angustofolia root 1 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract with 60% ethanol
6.11 E. angustofolia root 1 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract with 20% ethanol
7 Number of patients reporting 8 Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
adverse effects
7.1 E. purpurea herb pressed 2 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
juice
7.2 E. purpurea dried plant 1 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract
7.3 E. purpurea alcoholic 1 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract with 95% herb and 5%
root
7.4 E. purpurea root extract 1 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
7.5 E. purpurea root alcoholic 1 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
extract
7.6 E. purpurea root and E. 1 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
angustofolia root
7.7 4% phenolic extract of E. 1 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
purpurea and E. angustofolia
7.8 E. angustifolia root 1 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
alcoholic extract
Comparison 2. Echinacea versus placebo to treat patients with common cold
No. of
Outcome or subgroup title studies Statistical method Effect size
1 Duration: mean difference 2 Mean Difference (IV, Fixed, 95% CI) Totals not selected
1.1 Mixture of E. angustifolia 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
root (50%), E. purpurea root
(25%) and E. purpurea herb
(25%)
1.2 E. purpurea root and E. 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
angustofolia root
2 Duration (inverse variance) 6 Mean Difference (Random, 95% CI) Totals not selected
2.1 E. purpurea herb 1 Mean Difference (Random, 95% CI) 0.0 [0.0, 0.0]
freeze-dried pressed juice
2.2 E. purpurea herb pressed 2 Mean Difference (Random, 95% CI) 0.0 [0.0, 0.0]
juice
2.3 Tea E. purpurea and 1 Mean Difference (Random, 95% CI) 0.0 [0.0, 0.0]
angustifolia
2.4 Mixture of E. angustifolia 1 Mean Difference (Random, 95% CI) 0.0 [0.0, 0.0]
root (50%), E. purpurea root
(25%) and E. purpurea herb
(25%)
2.5 E. purpurea root and E. 1 Mean Difference (Random, 95% CI) 0.0 [0.0, 0.0]

angustofolia root
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3 Total severity and duration

measures (for example, area
under the curve)

3.1 E. purpurea pressed juice

3.2 E. purpurea standardized

3.3 Mixture of 80% E.
purpurea herb and 20% E.
angustifolia roots

3.4 Mixture of E. angustifolia
root (50%), E. purpurea root
(25%) and E. purpurea herb
(25%)

3.5 E. purpurea root and E.
angustofolia root

3.6 E. angustifolia

3.7 E. angustofolia root
extract with CO2

3.8 E. angustofolia root
extract with 60% ethanol

3.9 E. angustofolia root
extract with 20% ethanol

4 Sum score after 2 to 4 days

4.1 E. purpurea herb
freeze-dried pressed juice

4.2 E. purpurea herb pressed
juice

4.3 E. purpurea standardized

4.4 E. purpurea root 450 mg

4.5 E. purpurea root 900 mg

4.6 Mixture of E. angustifolia
root (50%), E. purpurea root
(25%) and E. purpurea herb
(25%)

4.7 E. purpurea root and E.

angustofolia root

5 Sum scores after 5 to 10 days

5.1 E. purpurea herb
freeze-dried pressed juice

5.2 E. purpurea herb pressed
juice

5.3 E. purpurea standardized

5.4 95% E. purpurea herb
and 5% E. purpurea root (39
mg crude extract/day)

5.5 95% E. purpurea herb
and 5% E. purpurea root (290
mg crude extract/day)

5.6 E. purpurea root (178 mg
crude extract/day)

5.7 E. purpurea root 450 mg

5.8 E. purpurea root 900 mg

— = N

— 00

Std

Std
Std
Std

Std.

Std.

Std.
Std.

Std.

Std.

Std.
Std.

Std.

Std.
Std.

Std
Std

Std

Std
Std

Std

Std

Std

Std

Std

Std
Std

. Mean Difference (IV, Fixed, 95% CI)

. Mean Difference (IV, Fixed, 95% CI)
. Mean Difference (IV, Fixed, 95% CI)
. Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

. Mean Difference (IV, Fixed, 95% CI)
. Mean Difference (IV, Fixed, 95% CI)

. Mean Difference (IV, Fixed, 95% CI)

. Mean Difference (IV, Fixed, 95% CI)
. Mean Difference (IV, Fixed, 95% CI)

. Mean Difference (IV, Fixed, 95% CI)
. Mean Difference (IV, Fixed, 95% CI)
. Mean Difference (IV, Fixed, 95% CI)

. Mean Difference (IV, Fixed, 95% CI)

. Mean Difference (IV, Fixed, 95% CI)

. Mean Difference (IV, Fixed, 95% CI)
. Mean Difference (IV, Fixed, 95% CI)

Totals not selected

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

Totals not selected
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
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5.9 Mixture of E. angustifolia
root (50%), E. purpurea root
(25%) and E. purpurea herb
(25%)

5.10 E. purpurea root and E.
angustofolia root

6 Early treatment of prodromi:
patients developing a ’full’ cold

6.1 E. purpurea herb pressed
juice

6.2 E. angustofolia root
extract with CO2

6.3 E. angustofolia root
extract with 60% ethanol

6.4 E. angustofolia root
extract with 20% ethanol

7 Number of patients dropping
out due to adverse effects

7.1 E. purpurea herb pressed
juice

7.2 E. purpurea standardized

7.3 95% E. purpurea herb
and 5% E. purpurea root (39
mg crude extract/day)

7.4 95% E. purpurea herb
and 5% E. purpurea root (290
mg crude extract/day)

7.5 E. purpurea root (178 mg
crude extract/day)

7.6 E. purpurea root 450 mg

7.7 E. purpurea root 900 mg

7.8 Tea E. purpurea and
angustifolia

7.9 Mixture of E. angustifolia
root (50%), E. purpurea root
(25%) and E. purpurea herb
(25%)

7.10 E. purpurea root and E.
angustofolia root

7.11 E. pallida root

8 Number of patients dropping
out

8.1 E. purpurea herb
freeze-dried pressed juice

8.2 E. purpurea herb pressed
juice

8.3 E. purpurea standardized

8.4 95% E. purpurea herb
and 5% E. purpurea root (39
mg crude extract/day)

Std. Mean Difference (IV, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
Totals not selected

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
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8.5 95% E. purpurea herb
and 5% E. purpurea root (290
mg crude extract/day)

8.6 E. purpurea root (178 mg
crude extract/day)

8.7 E. purpurea root 450 mg

8.8 E. purpurea root 900 mg

8.9 Tea E. purpurea and
angustifolia

8.10 Mixture of E. angustifolia
root (50%), E. purpurea root
(25%) and E. purpurea herb
(25%)

8.11 E. purpurea root and E.
angustofolia root

8.12 E. angustofolia root
extract with CO2

8.13 E. angustofolia root
extract with 60% ethanol

8.14 E. angustofolia root
extract with 20% ethanol

8.15 E. pallida root

9 Number of patients reporting
adverse effects

9.1 E. purpurea herb pressed
juice

9.2 E. purpurea standardized

9.3 95% E. purpurea herb
and 5% E. purpurea root (39
mg crude extract/day)

9.4 95% E. purpurea herb
and 5% E. purpurea root (290
mg crude extract/day)

9.5 E. purpurea root (178 mg
crude extract/day)

9.6 Tea E. purpurea and
angustifolia

9.7 Mixture of E. angustifolia
root (50%), E. purpurea root
(25%) and E. purpurea herb
(25%)

9.8 E. purpurea root and E.

angustofolia root

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
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Analysis 1.1. Comparison | Echinacea versus placebo to prevent common cold, Outcome | Number of
participants with at least | cold episode.

Review: Echinacea for preventing and treating the common cold
Comparison: | Echinacea versus placebo to prevent common cold

Outcome: | Number of participants with at least | cold episode

Study or subgroup Echinacea Placebo Risk Ratio Risk Ratio
n/N n/N IV,Fixed,95% Cl IV,Fixed,95% Cl

| E. purpurea herb

Hall 2007 7/18 74 078036, 1.70]
2 E. purpurea herb pressed juice

Grimm 1999 35/54 40/54 -T 0881068, 1.13]

Sperber 2004 14/24 18/22 I 0.71 (048, 1.05]
3 E. purpurea dried plant extract

O'Neill 2008 22/28 27/30 - T 0871070, 1.10]
4 E. purpurea root extract

Zhang 2003 25/54 33/57 T 080056, 1.15]
5 E. purpurea root alcoholic extract

Melchart 1998 29/99 33/90 - 080053, 1.20]
6 E. purpurea root and E. angustofolia root

Tiralongo 2012 37/85 49/85 076 [ 056, 1.02 ]
7 4% phenolic extract of E. purpurea and E. angustofolia

Turner 2000 I'1/55 14/46 I 066033, 1.30]
8 E. angustifolia root alcoholic extract

Melchart 1998 32/100 33/90 * 0.87[059, 129]
9 E. angustofolia root extract with CO2

Turner 2005 25/45 58/103 -1 099072, 135]
10 E. angustofolia root extract with 60% ethanol

Turner 2005 24/52 58/103 T 0821058, 1.15]
Il E. angustofolia root extract with 20% ethanol

Turner 2005 24/52 58/103 B 082058, 1.15]

0.2 05 | 2 5
Favors Echinacea Favors placebo
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Analysis 1.2. Comparison | Echinacea versus placebo to prevent common cold, Outcome 2 Number of
participants with more than | cold.

Review: Echinacea for preventing and treating the common cold

Comparison: | Echinacea versus placebo to prevent common cold

Outcome: 2 Number of participants with more than | cold

Study or subgroup Echinacea Placebo Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
| E. purpurea herb pressed juice
Grimm 1999 7154 8/54 D 0.88[0.34,224]
2 E. purpurea alcoholic extract with 95% herb and 5% root
Jawad 2012 28/355 43/362 ] 0.66 [ 042, 1.04]
3 E. purpurea root alcoholic extract
Melchart 1998 4/99 6/90 - 1 0.61[0.18,208 ]
4 E. angustifolia root alcoholic extract
Melchart 1998 7/100 6/90 I — 1.05[037,301]
0.1 02 05 | 2 5 10
Favors Echinacea Favors placebo
64
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Analysis 1.3. Comparison | Echinacea versus placebo to prevent common cold, Outcome 3 Duration: mean

difference.
Review: Echinacea for preventing and treating the common cold
Comparison: | Echinacea versus placebo to prevent common cold
Outcome: 3 Duration: mean difference
Mean Mean
Study or subgroup Echinacea Placebo Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed 95% Cl
| E. purpurea herb
Hall 2007 18 34 (3.18) 14 8.6 (5.14) R -520[-827,-2.13]
2 E. purpurea dried plant extract
O'Neill 2008 28 14.6 (14.8) 30 14 (11.2) I R 0.60[-6.19,739]
3 E. purpurea root extract
Zhang 2003 54 22 (345) 57 3.07 (3.55) T -0.87[-2.17,043]
4 E. purpurea root alcoholic extract
Melchart 1998 99 85 (5.2) 90 8.7 (3.6) T -020[-1.47,1.07]
5 E. angustofolia root alcoholic extract
Melchart 1998 100 7.5 (5) 90 87 (3.6) -7 -120[-243,003]

Favors Echinacea

0 5 10

Favors placebo
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Analysis 1.4. Comparison | Echinacea versus placebo to prevent common cold, Outcome 4 Total severity

score.
Review: Echinacea for preventing and treating the common cold
Comparison: | Echinacea versus placebo to prevent common cold
Outcome: 4 Total severity score
Std. Std.
Mean Mean
Study or subgroup Echinacea Placebo Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| E. purpurea herb pressed juice
Sperber 2004 24 9.34 (9.34) 22 12,17 (9.56) - 1 -029[-0.88,029]
2 E. purpurea root extract
Zhang 2003 54 0.78 (1.04) 57 1.21 (1.35) | -035[-0.73,002]
3 E. purpurea root and E. angustofolia root
Tiralongo 2012 85 13 (42.93) 85 26 (42.93) -0.30 [ -0.60, 0.00 ]
4 4% phenolic extract of E. purpurea and E. angustofolia
Turner 2000 Il 114 (12.69) 14 13.6 (11.64) - 1 -0.18 [-097,0.62]
5 E. angustofolia root extract with CO2
Turner 2005 40 1545 (14.8) 88 15.05 (1341) 0.03[-0.35,040]
6 E. angustofolia root extract with 60% ethanol
Turner 2005 42 1321 (12.38) 88 15.05 (1341) R -0.14[-051,023]
7 E. angustofolia root extract with 20% ethanol
Turner 2005 48 12.06 (12.06) 88 15.05 (1341) . -023[-058,0.12]
-1 -05 0 0.5 |
Favors Echinacea Favors placebo
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Analysis 1.5. Comparison | Echinacea versus placebo to prevent common cold,

patients dropping out due to adverse effects.
Review: Echinacea for preventing and treating the common cold
Comparison: | Echinacea versus placebo to prevent common cold
Outcome: 5 Number of patients dropping out due to adverse effects

Study or subgroup Echinacea Placebo Odds Ratio
n/N n/N IV,Fixed,95% CI

Outcome 5 Number of

Odds Ratio
IVFixed,95% ClI

| E. purpurea herb pressed juice
Grimm 1999 2/55 1/54 I

Sperber 2004 0/24 0/24

2 E. purpurea dried plant extract
O'Neill 2008 3/45 3/45

3 E. purpurea alcoholic extract with 95% herb and 5% root
Jawad 2012 3/379 0/376 ]

4 E. purpurea root alcoholic extract
Melchart 1998 2/103 1196

5 E. purpurea root and E. angustofolia root
Tiralongo 2012 2/85 1/85 I

6 4% phenolic extract of E. purpurea and E. angustofolia
Turner 2000 1/55 0/46 -1

7 E. angustifolia root alcoholic extract

200[0.18,2273 ]

00[00,00]

1.00[0.19,524]

700036, 13598 ]

18870.17,21.09]

202[0.18,22.75 ]

256 [0.10, 64.35 ]

Melchart 1998 7/103 1196 T 693[0.84,5739 ]
00l 0.1 | 10 100
Favors Echinacea Favors placebo
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Analysis 1.6. Comparison | Echinacea versus placebo to prevent common cold, Outcome 6 Number of

patients dropping out.
Review: Echinacea for preventing and treating the common cold
Comparison: | Echinacea versus placebo to prevent common cold
Outcome: 6 Number of patients dropping out

Study or subgroup Echinacea Placebo Odds Ratio
n/N n/N M-HFixed,95% ClI

Odds Ratio
M-H,Fixed,95% ClI

| E. purpurea herb pressed juice
Grimm 1999 1/55 0/54 -1

Sperber 2004 0/24 2/24 - 1

2 E. purpurea dried plant extract
O'Neill 2008 17/45 15/45 T

3 E. purpurea alcoholic extract with 95% herb and 5% root
Jawad 2012 54/379 28/376 -

4 E. purpurea root extract
Zhang 2003 6/60 3/60 T

5 E. purpurea root alcoholic extract
Melchart 1998 18/103 21/96 -T

6 E. purpurea root and E. angustofolia root
Tiralongo 2012 3/88 2/87 I

7 4% phenolic extract of E. purpurea and E. angustofolia
Turner 2000 5/55 4146 -1

8 E. angustifolia root alcoholic extract
Melchart 1998 19/103 21/96 -

9 E. angustofolia root extract with CO2
Turner 2005 9/54 6/109

10 E. angustofolia root extract with 60% ethanol
Turner 2005 3/55 6/109

I'I E. angustofolia root extract with 20% ethanol
Turner 2005 2/54 6/109 I

300[0.12, 7528 ]

0.18 [ 001,404 ]

121[051,288]

207128, 334]

211 [050,887]

076037, 1.53]

150 [ 0.24,9.20 ]

1.05[ 026, 4.16 ]

081040, 1.62]

343 [ 1.15,1022]

099024, 4.12]

0.66[0.13,339]

00l 0.1 | 10 100

Favors Echinacea Favors placebo
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Analysis 1.7. Comparison | Echinacea versus placebo to prevent common cold, Outcome 7 Number of

patients reporting adverse effects.
Review: Echinacea for preventing and treating the common cold
Comparison: | Echinacea versus placebo to prevent common cold
Outcome: 7 Number of patients reporting adverse effects

Study or subgroup Echinacea Placebo Odds Ratio
n/N n/N M-HFixed,95% ClI

Odds Ratio
M-H,Fixed,95% ClI

| E. purpurea herb pressed juice
Grimm 1999 I'1/54 7154 T

Sperber 2004 224 4122 -1

2 E. purpurea dried plant extract
O'Neill 2008 7128 3/30 T

3 E. purpurea alcoholic extract with 95% herb and 5% root
Jawad 2012 35/355 35/362 I

4 E. purpurea root extract
Zhang 2003 15/60 4/60 I

5 E. purpurea root alcoholic extract
Melchart 1998 10/99 11790 - T

6 E. purpurea root and E. angustofolia root
Tiralongo 2012 3/85 1/85 ]

7 4% phenolic extract of E. purpurea and E. angustofolia
Turner 2000 1/63 0/54

8 E. angustifolia root alcoholic extract
Melchart 1998 18/100 1'1/90 T

172 (061,483

041 [ 007,249 ]

300069, 13.02]

102 [ 062, 1.67 ]

467145, 1505 ]

081[033,200]

307[031,30.15]

262[0.10, 6555 ]

1,58 [ 0.70, 3.55 ]

00l 0.1 | 10 100

Favors Echinacea Favors placebo
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Analysis 2.1. Comparison 2 Echinacea versus placebo to treat patients with common cold, Outcome |

Duration: mean difference.

Review: Echinacea for preventing and treating the common cold

Comparison: 2 Echinacea versus placebo to treat patients with common cold

Outcome: | Duration: mean difference
Mean Mean
Study or subgroup Echinacea Placebo Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IVFixed,95% Cl

| Mixture of E. angustifolia root (50%), E. purpurea root (25%) and E. purpurea herb (25%)

Barrett 2002 69 6.27 (2.34) 73 575 (2.34) - 052[-025 129]
2 E. purpurea root and E. angustofolia root
Barrett 2010 183 6.34 (331) 176 6.87 (3.62) -053[-1.25,0.19]
-10 -5 0 5 10
Favors Echinacea Favors placebo
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Analysis 2.2. Comparison 2 Echinacea versus placebo to treat patients with common cold, Outcome 2

Duration (inverse variance).

Review: Echinacea for preventing and treating the common cold

Comparison:

Outcome: 2 Duration (inverse variance)

2 Echinacea versus placebo to treat patients with common cold

Mean Mean
Study or subgroup Mean Difference (SE) Difference Difference
IV.Random,95% Cl IV.Random,95% Cl
| E. purpurea herb freeze-dried pressed juice
Yale 2004 -1 29) -1 -1.00 [ -6.68, 4.68 ]
2 E. purpurea herb pressed juice
Schulten 2001 -3(1.329) -3.00 [ -5.60, -0.40 ]
Taylor 2003 0 (0.362) r 00[-071,071]
3 Tea E. purpurea and angustifolia
Lindenmuth 2000 -1.99 (0413) - -1.99[-280,-1.18]
4 Mixture of E. angustifolia root (50%), E. purpurea root (25%) and E. purpurea herb (25%)
Barrett 2002 -0.48 (0.334) -048[-1.13,0.17]
5 E. purpurea root and E. angustofolia root
Barrett 2010 0.52 (0.367) . 0.52[-020, 124]
-10 -5 0 5 10

Favors Echinacea

Favors placebo
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Analysis 2.3. Comparison 2 Echinacea versus placebo to treat patients with common cold,

severity and duration measures (for example, area under the curve).
Review: Echinacea for preventing and treating the common cold
Comparison: 2 Echinacea versus placebo to treat patients with common cold

Outcome: 3 Total severity and duration measures (for example, area under the curve)

Outcome 3 Total

Std. Std.
Mean Mean
Study or subgroup Echinacea Placebo Difference Difference
N Mean(SD) N Mean(SD) IV Fixed,95% Cl IV Fixed,95% ClI
| E. purpurea pressed juice
Schulten 2001 41 36.18 (22.12) 39 51.63 (32.51) ‘ -055[-1.00,-0.11 ]
Taylor 2003 200 30.53 (22.41) 207 31.63 (23.69) I -0.05[-024,0.15]
2 E. purpurea standardized
Goel 2004 59 163 (10.6) 69 199 (104) A E— -034[-069, 001 ]
Goel 2005 25 74 (5.7) 31 7 (5) 0.07[-045, 0.60 ]
3 Mixture of 80% E. purpurea herb and 20% E. angustifolia roots
Kim 2002a 27 25 (0.6) 30 25 (09) 00[-0.52,052]
4 Mixture of E. angustifolia root (50%), E. purpurea root (25%) and E. purpurea herb (25%)
Barrett 2002 69 206,06 (116.1) 73 202.27 (113.47) I M 0.03[-0.30,036]
5 E. purpurea root and E. angustofolia root
Barrett 2010 183 236 (182) 176 264 (212) T -0.14 [-0.35,0.07 ]
6 E. angustifolia
Galea 1996 106 14.18 (5.78) 84 149 (6.49) - 1 -0.12[-040,0.17 ]
7 E. angustofolia root extract with CO2
Turner 2005 43 14.6 (11.15) 88 15.05 (1341) -0.04[-040,033]
8 E. angustofolia root extract with 60% ethanol
Turner 2005 44 192 (15.12) 88 15.05 (1341) T 0.29 [ -0.07, 0.66 ]
9 E. angustofolia root extract with 20% ethanol
Turner 2005 44 15.64 (13.07) 88 15.05 (1341) N 004[-032,041]

-05  -025 0 025 0.5

Favors Echinacea Favors placebo
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Analysis 2.4. Comparison 2 Echinacea versus placebo to treat patients with common cold, Outcome 4 Sum

score after 2 to 4 days.
Review: Echinacea for preventing and treating the common cold
Comparison: 2 Echinacea versus placebo to treat patients with common cold

Outcome: 4 Sum score after 2 to 4 days

Std. Std.
Mean Mean
Study or subgroup Echinacea Placebo Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% ClI IV Fixed,95% ClI
| E. purpurea herb freeze-dried pressed juice
Yale 2004 63 6.72 (5.45) 64 724 (5.45) T -0.09 [ -0.44,025]
2 E. purpurea herb pressed juice
Taylor 2003 185 415 (241) 195 4.19 (2.39) - -002[-022,0.18]
3 E. purpurea standardized
Goel 2004 59 20 (1) 69 25.5 (10) -052[-088,-0.17]
Goel 2005 25 9.7 (48) 31 89 (4.2) 0.18[-0.35,0.70]

4 E. purpurea root 450 mg
Brdunig 1992 60 129 (2.5) 59 139 3.1) ]

5 E. purpurea root 900 mg
Brdunig 1992 60 10.1 (2.8) 59 139 3.1) -

6 Mixture of E. angustifolia root (50%), E. purpurea root (25%) and E. purpurea herb (25%)
Barrett 2002 68 33.25 (16.42) 73 36.37 (19.1) .

7 E. purpurea root and E. angustofolia root
Barrett 2010 183 38.07 (25.25) 177 4034 (27.13) e

-035[-072,001 ]

128 -1.67,-0.88 ]

-0.17[-050,0.16]

009[-029,0.12 ]

-1 -0.5 0 0.5 |

Favors Echinacea Favors placebo
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Analysis 2.5. Comparison 2 Echinacea versus placebo to treat patients with common cold, Outcome 5 Sum

scores after 5 to 10 days.

Review: Echinacea for preventing and treating the common cold
Comparison: 2 Echinacea versus placebo to treat patients with common cold

Outcome: 5 Sum scores after 5 to 10 days

Std. Std.
Mean Mean
Study or subgroup Echinacea Placebo Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
| E. purpurea herb freeze-dried pressed juice
Yale 2004 63 3.19 (393) 61 245 (3.93) T 0.19[-0.17,0.54 ]
2 E. purpurea herb pressed juice
Taylor 2003 105 4.68 (13.32) 19 7.55 (21.24) - -0.16 [-042,0.10]
3 E. purpurea standardized
Goel 2004 59 7(7) 69 107 (7.8) -049[-0.85,-0.14]
Goel 2005 25 27 (3) 31 28 (3.3) -1 -0.03[-0.56,0.50]
4 95% E. purpurea herb and 5% E. purpurea root (39 mg crude extract/day)
Brinkeborn 1999 55 4.1 (1.2) 64 53(1.3) I -095[-1.33,-057]
5 95% E. purpurea herb and 5% E. purpurea root (290 mg crude extract/day)
Brinkeborn 1999 64 34 (09) 64 53(1.3) D -1.69 [-2.09,-1.28 ]
6 E. purpurea root (178 mg crude extract/day)
Brinkeborn 1999 63 4(1.1) 64 53(1.3) - -1.07 [-1.45,-0.70 ]
7 E. purpurea root 450 mg
Braunig 1992 60 10.1 (3.5) 59 10.1 (4.2) -1 00[-036,036]
8 E. purpurea root 900 mg
Braunig 1992 60 44 (3.8) 59 10.1 (4.2) — -1A41[-1.82,-1.01]
9 Mixture of E. angustifolia root (50%), E. purpurea root (25%) and E. purpurea herb (25%)
Barrett 2002 68 1101 (16.08) 73 8 (14.76) T 0.19[-0.14,053]
10 E. purpurea root and E. angustofolia root
Barrett 2010 13 16.04 (19.63) 15 17.52 (18.28) - -0.08[-0.34,0.18]
2 | 0 | 2

Favors Echinacea

Favors placebo
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Analysis 2.6. Comparison 2 Echinacea versus placebo to treat patients with common cold, Outcome 6 Early
treatment of prodromi: patients developing a ’full’ cold.

Review: Echinacea for preventing and treating the common cold

Comparison: 2 Echinacea versus placebo to treat patients with common cold

Outcome: 6 Early treatment of prodromi: patients developing a full’ cold

Study or subgroup Echinacea Placebo Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI

| E. purpurea herb pressed juice

Hoheisel 1997 24/60 36/60 0.67 [ 046,097 ]

Schulten 2001 35/41 38/39 1 0.88[0.76, 1.00]
2 E. angustofolia root extract with CO2

Turner 2005 27/48 58/103 T 1.00 [ 0.74, 1.35]
3 E. angustofolia root extract with 60% ethanol

Turner 2005 33/48 58/103 - 122095, 1.58]
4 E. angustofolia root extract with 20% ethanol

Turner 2005 28/51 58/103 T 097[072,132]

0.1 02 05 | 2 5 10

Favors Echinacea

Favors placebo
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Analysis 2.7. Comparison 2 Echinacea versus placebo to treat patients with common cold, Outcome 7
Number of patients dropping out due to adverse effects.

Review: Echinacea for preventing and treating the common cold

Comparison: 2 Echinacea versus placebo to treat patients with common cold

Outcome: 7 Number of patients dropping out due to adverse effects

Study or subgroup Echinacea Placebo Odds Ratio Odds Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% CI
| E. purpurea herb pressed juice
Hoheisel 1997 0/60 0/60 00[00,00]
Schulten 2001 1/41 0/39 293[0.12,7400 ]
Taylor 2003 2/215 0/221 ] 5.19[0.25, 108.68 ]
2 E. purpurea standardized
Goel 2004 0/59 0/69 00[00,00]
Goel 2005 0126 0/36 00[00,00]
3 95% E. purpurea herb and 5% E. purpurea root (39 mg crude extract/day)
Brinkeborn 1999 0/55 0/64 00[00,00]
4 95% E. purpurea herb and 5% E. purpurea root (290 mg crude extract/day)
Brinkeborn 1999 0/64 0/64 00[00,00]
5 E. purpurea root (178 mg crude extract/day)
Brinkeborn 1999 0/63 0/64 00[00,00]
6 E. purpurea root 450 mg
Braunig 1992 0/60 0/60 00[00,00]
7 E. purpurea root 900 mg
Braunig 1992 0/60 0/60 00[00,00]
8 Tea E. purpurea and angustifolia
Lindenmuth 2000 0/48 0/47 00[00,00]
9 Mixture of E. angustifolia root (50%), E. purpurea root (25%) and E. purpurea herb (25%)
Barrett 2002 0/73 0/75 00[00,00]
10 E. purpurea root and E. angustofolia root
Barrett 2010 0/184 0/179 00[00,00]
I'l E. pallida root
Dorn 1997 0/80 0/80 00[00,00]
0.002 0.1 | 10 500
Favors Echinacea Favors placebo
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Analysis 2.8. Comparison 2 Echinacea versus placebo to treat patients with common cold, Outcome 8
Number of patients dropping out.

Review: Echinacea for preventing and treating the common cold
Comparison: 2 Echinacea versus placebo to treat patients with common cold
Outcome: 8 Number of patients dropping out

Study or subgroup Echinacea Placebo Odds Ratio Odds Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

| E. purpurea herb freeze-dried pressed juice
Yale 2004 1163 0/65 B

3.1470.13,7863 ]

2 E. purpurea herb pressed juice

Hoheisel 1997 0/60 0/60 00[00,00]
Schulten 2001 2/41 1/39 I 1.95[0.17,2240]
Taylor 2003 21/221 171224 T 1.28 [ 0.66, 249 ]

3 E. purpurea standardized
Goel 2004 5/59 12/69 T 04410.15,1.33]

Goel 2005 1126 5/36 * 025[003,226]

4 95% E. purpurea herb and 5% E. purpurea root (39 mg crude extract/day)
Brinkeborn 1999 0/55 1/64 - 1 0.38[0.02,9.55]

5 95% E. purpurea herb and 5% E. purpurea root (290 mg crude extract/day)
Brinkeborn 1999 0/64 17164 - 1 033[001,821]

6 E. purpurea root (178 mg crude extract/day)
Brinkeborn 1999 1/63 1/64 - 1 1.02 [ 0.06, 1661 ]

7 E. purpurea root 450 mg
Braunig 1992 0/60 1760 033[001,821]

8 E. purpurea root 900 mg
Brdunig 1992 0/60 1760 - 1 033[001,821]

9 Tea E. purpurea and angustifolia
Lindenmuth 2000 0/48 0/47 00[00,00]

10 Mixture of E. angustifolia root (50%), E. purpurea root (25%) and E. purpurea herb (25%)
Barrett 2002 4173 2/75 ] 2.12[038,11.92]

I'l' E. purpurea root and E. angustofolia root
Barrett 2010 1/184 3/179 - 1 032003 3.11]

12 E. angustofolia root extract with CO2
Turner 2005 3/51 17104 b 6441065, 6350 ]

I3 E. angustofolia root extract with 60% ethanol

Turner 2005 6/54 17104 1288 [ 1.51,109.93 ]
0.0l 0.1 | 10 100
Favors Echinacea Favors placebo

(Continued . . .)
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(... Continued)

Study or subgroup Echinacea Placebo Odds Ratio Odds Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
14 E. angustofolia root extract with 20% ethanol
Turner 2005 2/53 17104 ] 4.04[0.36,45.60 ]
I'5 E. pallida root
Dorn 1997 0/80 0/80 00[00,00]

001 0.1 | 10 100

Favors Echinacea Favors placebo

Analysis 2.9. Comparison 2 Echinacea versus placebo to treat patients with common cold, Outcome 9
Number of patients reporting adverse effects.

Review: Echinacea for preventing and treating the common cold
Comparison: 2 Echinacea versus placebo to treat patients with common cold

Outcome: 9 Number of patients reporting adverse effects

Study or subgroup Echinacea Placebo Odds Ratio Odds Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI

| E. purpurea herb pressed juice
Hoheisel 1997 0/60 0/60 00[00,00]
Schulten 2001 6/41 6/39 0941028, ,322]
Taylor 2003 153/337 146/370 . 128095, 1.72]

2 E. purpurea standardized

Goel 2005 5/25 2/31 T 3.63[0.64,2057 ]

3 95% E. purpurea herb and 5% E. purpurea root (39 mg crude extract/day)

Brinkeborn 1999 7/55

6/64

4 95% E. purpurea herb and 5% E. purpurea root (290 mg crude extract/day)

Brinkeborn 1999 8/64

5 E. purpurea root (178 mg crude extract/day)
Brinkeborn 1999 12/63

6 Tea E. purpurea and angustifolia
Lindenmuth 2000 0/48

6/64

6/64

0747

141 [ 044, 448 ]

138 045,423 ]

227080, 650]

00700,00]

005 02 | 5 20

Favors Echinacea Favors placebo

(Continued . . .)
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Study or subgroup Echinacea Placebo Odds Ratio
n/N n/N M-H Fixed,95% Cl

(... Continued)
QOdds Ratio

M-H Fixed,95% ClI

7 Mixture of E. angustifolia root (50%), E. purpurea root (25%) and E. purpurea herb (25%)

Barrett 2002 8/69 7173 -1 124042, 361 ]
8 E. purpurea root and E. angustofolia root
Barrett 2010 124/184 114/179 T 1.18 076, 1.82]
005 02 | 5 20

Favors Echinacea

ADDITIONAL TABLES

Table 1. Details of the preparations used in the included trials

Favors placebo

Reference Prepara-  Manufac-  Species, Extrac- Content  Galenic Dosage Treatment Remarks
tion turer part tion details form period
Barrett Not Shaklee Un- Not appli- 0. Capsules 6 x 4 cap- 10 days -
2002 reported Tecninca, refined E. ca- 20% to 0. sules (6 g)
Pleasan- ang. root ble (dried 26% echi- during first
ton, Cali- (50%), E. Echinacea) nacoside, 24 hours,
fornia purp. herb 0.77% to then 3 x 4
(25%) and 0.84% capsules (3
root (25%) dichroic g/day)
acid, 0.
82% alka-
mides, 0.
03%
chloro-
genic acid,
0.33%
cafeolytar-
taric acid
Barrett Not Medi- E. Not 2.1 mg of Tablets 4 x 2 tablet 5 days -
2010 reported  Herb, purp. root, reported  alkamides during first
Warwick,  E.ang. root per tablet 24 hours,
Queens- then
land, Aus- 4 x 1 tablet
tralia per day for
the next 4
days;
that means
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Table 1. Details of the preparations used in the included trials  (Continued)
102 g of
dried Echi-
nacea root
during first
24 hours,
5.
1 g during
each of the
next days
Brinke- Echi- Bioforce, E Alco- 6.78 Tablets 2 Max. 7 -
born 1999, naforce Roggwil, purp. herb holicaque- mg crude x 3 (40.68 days
Group 1 Switzer- (95%) and ous extract extract mg/day)
land root (5%)
Brinke- No brand Bioforce, E Alco- 48.27 mg Tablets 2x3(289. Max. 7 -
born 1999, name Roggwil, purp. herb holic aque- crude 62 mg/ days
Group 2 Switzer- (95%) and ous extract extract day)
land root (5%)
Brinke- No brand Bioforce, E purp. Alco- 29.60 mg Tablets 2x3(177. Max. 7 -
born 1999, name Roggwil, root holic aque- crude 6 mg/day) days
Group 3 Switzer- ous extract extract
land
Briunig Not Not E. purp. 55% v/ Not Tincture 180 drops Probably 8 -
1992, reported  reported root v ethano- reported (900 mg/ to 10 days
group 1 lic extract, day)
DER 1:5
Briunig Not Not E. purp. 55% v/ Not Tincture 90 Probably 8 -
1992, reported reported root v ethano- reported drops (450 to 10 days
group 2 lic extract, mg/day)
DER 1:5
Dorn 1997 Not Not E. pallida Not Not Tincture 90 8 w 10 -
reported  reported root reported  reported drops (900 days
mg/day)
Galea (un- Not Local E. Not Powder Capsules 3 x 1 (750 10 days -
published) reported  pharmacist ang. (part reported  standard- mg/day)
not speci- ized at 4%
fied) content of
echinaco-
side
Goel 2004  Echinilin -~ Natural E. Aque- Standard-  Liquid 10 x 4 ml 7 days Extract
Fac- purp. (vari- ous and al- ized for 0. day 1, then standard-
tors Nutri- ous parts)  coholic ex- 25 mg/ml Gdays4 x4 ized on the
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Table 1. Details of the preparations used in the included trials  (Continued)
tional tract com- alkamides, ml basis of 3
Products, bined to a 2.5 mg/ known ac-
Inc., Van- 40% ml cichoric tive com-
couver, ethano- acid, ponents
BC, lic formu- 25 mg/ml
Canada lation polysac-
charides
Goel 2005 Echinilin ~ Natural E. Aque- Standard-  Liquid 8 x 5 ml 7 days Extract
Fac- purp. (vari- ous and al- ized for 0. day 1, then standard-
tors Nutri- ous parts)  coholic ex- 25 mg/ml 6days3x5 ized on the
tional tract com- alkamides, ml basis of 3
Products, bined to a 2.5 mg/ known ac-
Inc., Van- 40% ml cichoric tive com-
couver, ethano- acid, ponents
BC, lic formu- 25 mg/ml
Canada lation polysac-
charides
Grimm Echinacin  Madaus E. purp. Fresh Not Liquid 2 x 4 ml 8weeks -
1999 AG, acrial parts expressed  reported day
Cologne, juice of
Germany whole
flowering
plants har-
vested
without
roots, con-
taining
22% alco-
hol
Hall 2007 Echi- Nature’s  E. Not Not Capsules 8 capsules/ 4 weeks -
nacea Stan-  Way, purp. (part reported  reported day 3 x 2
dardized ~ Springville, not speci- with each
UT (USA) fied) meal and 2
at
bedtime)
Hoheisel ~ Echina- Madaus E. purp. Fresh Not Liquid 20 drops Max. 10 -
1997 gard (Echi- AG, aerial parts expressed  reported every 2 days
nacin) Cologne, juice  of hours day
Germany whole 1, then 3
flowering x 20 drops/
plants har- day
vested
without
roots, sta-
bilized
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Table 1. Details of the preparations used in the included trials

(Continued)

with 20%
ethanol
Jawad Echi- A. Vogel, E.  purp. Alcohol 5 mg/100g Liquid 3x0.9ml/ 4 months Eachsingle
2012 naforce Bioforce, (95% (57%) ex- of day (2400 dose  was
drops Switzer- herb, 5% tract from dodecate- mg of ex- diluted in
land roots) freshly har-  traenoic tract/day) water and
vested £ acid ; in case of retained in
purp. isobuty- cold: 5x 0. mouth for
lamide 9ml/ 10 seconds
day (4000
mg of ex-
tract/day)
Kim (un- Not Nature’s E. No Not Liquid 101 ml At least 5 -
published) reported ~ Way purp. herb detailedin- reported (1000 mg days
products,  (80%), E. forma- dry plant)
Inc. R/O ang. roots tion; final per day
Americas  (20%) tincture
Natural with 25%
healthcare to 35% al-
Company, cohol
Springyville,
Utah
Linden- Echinacea  Dry E. purp. E. 1.275 mg Teabag 5to 6 cups 5 days -
muth Plus herbal extract in- and E. ang. purp. root per tea bag day 1,
2000 tea gredient by aerial water solu- serving titration to
Emil parts;  E. ble dry ex- one cup on
Flachs- purp. roots  tract DER day 5
mann AG, 6:1
Zurich,
Switzer-
land
Melchart  No brand Plan- E. ang. 30% Extract Tincture 2 x 50 12 weeks -
1998 name taphar- root ethano- contained drops (intake on
Group 1 mazie, lic extract, 1007.9 pg/ 5 days per
Géttingen, DER 1:11 ml glyco- week)
Germany proteins/
polysac-
charides
and echi-
nacoside
Melchart  No brand Plan- E purp. 30% Extract Tincture 2 x 50 12 weeks -
1998 name taphar- root ethano- contained drops (intake on
Group 2 mazie, lic extract, 1026.2 pg/ 5 days per
Gottingen, DER 1:11 ml glyco- week)
Germany
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Table 1. Details of the preparations used in the included trials

(Continued)

proteins/
polysac-
charides
and ci-

choric acid

O’Neil No brand Natures I Not Not Capsules 3 x 2 cap- 8 weeks -
2008 name Resource,  purp. (part reported reported sules/day
Mission not speci- (1 capsule
Hill, Cali- fied) containing
fornia 300 mg E.
purp.)
Schulten ~ Echinacin  Madaus E. purp. Fresh Not Liquid 2 x 5 ml/ 10 days -
2001 AG, aerial parts  expressed  reported day
Cologne, juice of
Germany whole
flowering
plants har-
vested
without
roots, sta-
bilized
with 20%
ethanol,
DER 1.7-
2.5:1
Sperber Echina- Madaus E. purp. Pressed Not Liquid 3x2.5ml/ 14 days -
2004 Guard AG, aerial parts  juice reported day
Cologne, in 22% al-
Germany cohol base
Taylor Echinacin  Madaus E. purp. Pressed Not Lig- 2 x 3. Max. 10 -
2003 AG, aerial parts juice, com- reported uid (dried 75 ml/day days
Cologne, bined with pressed (children 2
Germany syrup juice to 5 years)
dissolved ~ , 2 x5 ml/
insyrup)  day (6 to
11 years)
Tiralongo  MediHerb Integria E. purp. Extract, Tablets Tablets Prim- 35 days if -
2012 Healthcare root, E. details not standard- ing dose 2 1 week of
Pty Lid., ang root  reported  ized for a x 1 tablet/ travel (14
Australia content day, fly- days pri-
of 4.4 ing dose 2 mary dose,
mg  alky- x 2 tablets/ 7 days
lamides day, over- overseas,
with 112. seas dose 2
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Table 1. Details of the preparations used in the included trials  (Continued)
5 mg E x 1 tablet/ 14 days af-
purp.  6:1 day, after- ter-travel
extract and travel dose) or 63
150 mg dose 2 x 1 days if
E. ang 4: tablet/day, 5 weeks of
1  extract sick dose 2 travel (11
(detailed x 3 tablets/ days with
alkamide day priming
compo- dose, 10
sition s days flying
summa- dose, 25
rized  in days over-
a table seas dose,
with eg. 10 days
a content flying dose
of 1.504 and 7 days
mg/tablet after travel
dodecate- dose)
traenoic
acid
isobutyl
amides)
Turner No brand Not E. ang. Extraction No Liquid 3x1.5ml/ 13  days
2005 name reported root with super- polysac- day (3 x (viruschal-
Group critical car-  charides, equivalent lenge on
and 4 bon diox- 73.8% of 300 mg day 8)
ide alkamides, Echinacea
no echina- root)
cosides
Turner No brand Not E. ang. Extraction 48.9% Liquid 3x1.5ml/ 13  days
2005 name reported  root with 60% polysac- day (3 x (viruschal-
Group ethanol charides, equivalent lenge on
and 5 2.3% alka- of 300 mg day 8)
mides, Echinacea
no echina- root)
cosides, 0.
16 mg/ml
cynarine)
Turner No brand Not E. ang. Extraction 42.1% Liquid 3x1.5ml/ 13  days
2005 name reported  root with 20% polysac- day (3 x (viruschal-
Group ethanol charides, equivalent lenge on
and 6 0.1% alka- of 300 mg day 8)
mides, Echinacea
no echina- root)
cosides
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Table 1. Details of the preparations used in the included trials  (Continued)
Turner No brand Not E.  purp. 4% pheno- 0.16% ci- Capsules 3 x 300 19  days -
2000 name reported  and E. ang. lic extract  choric with pow- mg/day (virus chal-
acid, der lenge on
almost day 14)
no echina-
cosides or
alkamides
Yale 2004  Echi- Enzymatic E.  pur- Pressed Standard-  Capsules 3 x 1 cap- 7 days, if -
naFresh Therapy,  pureaaerial juice ized for a with freeze sule/day symptoms
Green Bay, parts content of dried juice not
Wisconsin 2.4% solu- resolved
ble beta-1, max. 14
2-D- days
fructofura-
nosides
Zhang No brand Not E.  purp. Root pow- 4.4 mg ci- Capsules 1 capsule/ 8 weeks -
2003 name reported  root der choricacid with 294 day
mg powder

E. ang: Echinacea angustifolia
E. pallida: Echinacea pallida
E. purp: Echinacea purpurea

v/v: volume/volume

APPENDICES

Appendix |. Embase.com search strategy

#10 #1 AND #9

#9 #4 NOT #8

#8 #5 NOT #7

#7 #5 AND #6

#6 "human’/de

#5 "animal’/de OR 'nonhuman’/de OR ’animal experiment’/de
#4 #2 OR #3

#3 random™:ab,ti OR placebo*:ab,ti OR crossover*:ab,ti OR ’cross-over’:ab,ti OR (doubl* NEXT/1 blind*):ab,ti OR allocat*:ab,ti OR

trial:ti

#2 randomized controlled trial’/exp OR ’single blind procedure’/exp OR “double blind procedure’/exp OR ’crossover procedure’/exp

#1 1922

#1.6 #1.1 OR #1.2 OR #1.3 OR #1.4 OR #1.5

#1.5 coneflower*:ab,ti

#1.4 e. purpurea’:ab,ti OR ’e. pallida:ab,ti OR ’e.angustifolia’:ab, ti

Echinacea for preventing and treating the common cold (Review)
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#1.3 ’echinacea purpurea/de OR ’echinacea extract’/de OR ’echinacea purpurea extract’/de OR ’echinacea pallida extract’/de OR
"echinacea angustiflora extract’/de

#1.2 echinac*:ab,ti

#1.1 ’echinacea’/exp

Appendix 2. CINAHL (EBSCO) search strategy

S$15 S5 and S14

S14 S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13

S13 TI placebo* OR AB placebo* S

S12 TT clinic* W1 trial* OR AB clinic* W1 trial*

S11 (MH “Quantitative Studies”)

S10 (MH “Placebos”)

S9 TI random™* OR AB random*

S8 TT ((singl* or doubl* or tripl* or trebl*) W1 (blind* or mask*)) OR AB ((singl* or doubl* or tripl* or trebl*) W1 (blind* or mask*))
S7 PT clinical trial

S6 (MH “Clinical Trials+”)

S5 S1 or S2 or S3 or S4

S4 TI coneflower* OR AB coneflower*

S3 TI (“E. purpurea” or “E. pallida” or “E. angustifolia”) OR AB (“E. purpurea” or “E. pallida” or “E. angustifolia”)
S2 TI echinac* OR AB echinac*

S1 (MH “Echinacea”)

Appendix 3. AMED (Ovid) search strategy

1 exp echinacea/

2 echinac*.tw.

31lor2

4 randomized controlled trials/
5 exp clinical trials/

6 random allocation/

7 double blind method/

8 (clin* adj25 trial*).tw.

9 ((singl* or doubl* or trebl* or tripl*) adj25 (blind* or mask*)).tw.
10 placebos/

11 placebo*.tw.

12 random*.tw.

13 or/4-12

14 3 and 13

Appendix 4. LILACS (BIREME) search strategy

> Search > MH:“Echinacea angustifolia” OR MH:“Echinacea purpurea” OR MH:echinacea OR MH:HP4.018.251.105 OR MH:
HP4.018.251.116 OR MH:B01.650.940.800.575.100.100.310 OR echinac$ OR “E. angustifolia” OR “E. pallida” OR “E. purpurea”
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Appendix 5. Web of Science (Thomson Reuters) search strategy

#3 209 #2 AND #1
Databases=SCI-EXPANDED, CPCI-S Timespan=All Years

Lemmatization=0n

#2 1,292,302 Topic=(random* or placebo* or ((singl* or doubl*) NEAR/1 blind*) or allocat* or crossover* or “cross over”) OR
Title=(trial)
Databases=SCI-EXPANDED, CPCI-S Timespan=All Years

Lemmatization=0n

#1 1,605 Topic=(echinac* OR “E. purpurea” OR “E. angustifolia” OR “E. pallida® OR coneflower*)
Databases=SCI-EXPANDED, CPCI-S Timespan=All Years

Lemmatization=0n

Appendix 6. Previous searches

For the first publication of this review in The Cochrane Library, 1999, Issue 1 (Melchart 1999) the following sources were searched:
1. MEDLINE (1966 to 1998): all hits for Echinac* screened;

. EMBASE (1991 to 1998): all hits for Echinac* screened;

. the Cochrane Acute Respiratory Infections Group Specialized Register: all hits for Echinac* screened;

. the database of the Cochrane Field Complementary Medicine: all hits for Echinac* screened;

. the database Phytodok (Munich, specialized on Phytomedicine) screening all clinical studies for Echinac*;

. bibliographies of identified articles;

. existing reviews;

. manufacturers and researchers in the field (who were contacted to identify published and unpublished trials);

O N O\ N W

9. proceedings of phytomedicine congresses (International Congresses on Phytomedicine and Congresses of the German Society of
Phytotherapy) (screened).
For the 2007 update we searched the Cochrane Central Register of Controlled Trials (CENTRAL) (7he Cochrane Library 2007, Issue
3); PubMed (1997 to September 2007); EMBASE (1998 to April 2007); AMED (to August 2005) and the Centre for Complementary
Medicine Research (in Munich) (1988 to September 2007). We also contacted experts and screened references of reviews.
We searched PubMed and CENTRAL using the following terms combined with the highly sensitive search strategy devised by Dickersin
(Dickersin 1994).

1 exp ECHINACEA/

2 Echinacea

3 or/1-2

We searched EMBASE and AMED using adapted terms. We searched the database of the Centre of Complementary Medicine Research
in Munich for controlled trials of Echinacea.

We screened bibliographies of identified trials and review articles for further potentially relevant publications. We contacted experts in

the field and asked about further published and unpublished studies.
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http://apps.webofknowledge.com/summary.do?product=WOS%26doc=1%26qid=4%26SID=P2nhPmBA2daDGfLEaFb%26search_mode=CombineSearches
http://apps.webofknowledge.com/summary.do?product=WOS%26doc=1%26qid=3%26SID=P2nhPmBA2daDGfLEaFb%26search_mode=GeneralSearch
http://apps.webofknowledge.com/summary.do?product=WOS%26doc=1%26qid=2%26SID=P2nhPmBA2daDGfLEaFb%26search_mode=GeneralSearch

FEEDBACK

Duration of Echinacea dosage

Summary

I wish to comment on the Cochrane review ’Echinacea for preventing and treating the common cold’. It is claimed in the Hot Topic
of the Month (Relief from coughs and colds), August 2001, p. 5, para. 6.1, that “the German drug regulatory authority recommends
that it be used for no longer than eight weeks at a time”. I have asked the Consumer Network about the evidence for this and been told
that it is not available. Nevertheless, I think that if it is indeed a recommendation of the German drug regulatory authority, it should
be mentioned in both the review and the abstract.

I certify that I have no affiliations with or involvement in any organisation or entity with a direct financial interest in the subject matter
of my criticisms.

Reply

We appreciate this comment. It is correct that the German drug regulatory authority recommends that Echinacea preparations should
not be taken for longer than eight weeks at a time. While there is no evidence that longer intake can be harmful, such a precaution seems
justified in the absence of data on long-term use. We included a statement on this issue in the review conclusion section Implications

for practice’.

Klaus Linde

Contributors

David Potter
Comment posted 02/06/2005

WHAT’S NEW

Last assessed as up-to-date: 5 June 2013.

Date Event Description

5 June 2013 New search has been performed Searches updated. Seven new studies were included (Barrett
2010; Hall 2007; Jawad 2012; O’Neill 2008; Tiralongo 2012;
Turner 2005; Zhang 2003). Two formerly excluded studies
are now included (Sperber 2004; Turner 2000).
One formerly included study is now excluded (Spasov 2004)
and 12 new trials were excluded (Di Pierro 2012; Hauke 2002;
Heinen-Kammerer 2005; Isbaniah 2011; Minetti 2011;
Narimanian 2005; Naser 2005; Saunders 2007; Schapowal
2009; Schoop 2006a; Wahl 2008; Yakoot 2011).

5 June 2013 New citation required and conclusions have changed ~ Change to authorship byline: new first author Marlies Karsch-
Vélk. Dieter Melchart was not involved in this update
Inclusion criteria changed: now only randomized controlled
trials and also studies on induced rhinovirus infections in-
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(Continued)

cluded

Outcome measures changed: duration of cold is now a primary

outcome of treatment trials

Conclusions changed: possibly slight effect of Echinacea in

the prevention of colds. Evidence for treatment effectiveness

is weak

HISTORY
Protocol first published: Issue 4, 1997
Review first published: Issue 1, 1999

Date Event Description

15 March 2010 New search has been performed  Searches conducted

6 August 2009 Amended Contact details updated.

8 May 2009 Amended Contact details updated.

16 January 2008 Amended Converted to new review format.
5 October 2007 New search has been performed =~ Conclusions remain unchanged.

12 September 2005  New search has been performed — Searches conducted.

1 June 2005 Feedback has been incorporated ~ Feedback and reply added.

16 November 1998  New search has been performed = Review first published.

CONTRIBUTIONS OF AUTHORS
Co-ordination of the review update: MKV

Planning of updates: MKV, KL, BB, DK

Searches in addition to searches done by the Cochrane ARI Group: MKV
Study selection, data extraction and quality assessment: MKV, KL, BB, DK
Extraction of pharmaceutical data/pharmaceutical expertise: KAW, RB
Statistical analyses: MKV, KL

Drafting of the manuscript: MKV, KL

Interpretation of results, critical feedback on draft versions: BB, DK, KAW, RB
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
Change to authorship byline: New first author is Marlies Karsch-Vélk. Dieter Melchart was not involved in this update.
Inclusion criteria changed: Now only randomized controlled trials and also studies on induced rhinovirus infections have been included.

Outcome measures changed: Duration of cold is now a primary outcome of treatment trials.

INDEX TERMS

Medical Subject Headings (MeSH)

*Echinacea; *Phytotherapy; Common Cold [*prevention & control; *therapy]; Plant Extracts [*therapeutic use]; Randomized Con-
trolled Trials as Topic

MeSH check words

Humans
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