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A randomized, double-blind, placebo-controlled clinical trial was conducted to evaluate the ability of Echinacea

purpurea to prevent infection with rhinovirus type 39 (RV-39). Forty-eight previously healthy adults received

echinacea or placebo, 2.5 mL 3 times per day, for 7 days before and 7 days after intranasal inoculation with

RV-39. Symptoms were assessed to evaluate clinical illness. Viral culture and serologic studies were performed

to evaluate the presence of rhinovirus infection. A total of 92% of echinacea recipients and 95% of placebo

recipients were infected. Colds developed in 58% of echinacea recipients and 82% of placebo recipients

( , by Fisher’s exact test). Administration of echinacea before and after exposure to rhinovirus did notP p .114

decrease the rate of infection; however, because of the small sample size, statistical hypothesis testing had

relatively poor power to detect statistically significant differences in the frequency and severity of illness.

Colds are the most common acute infectious illnesses

in humans. Prevention of the common cold with im-

munization is not practical because of the antigenic

diversity of the many viruses causing colds. For ex-

ample, rhinoviruses, which account for ∼40% of adult

colds, have 1100 antigenic serotypes. Viruses of differ-

ent and distinct families, such as coronavirus, parain-

fluenza virus, respiratory syncytial virus, influenza vi-

rus, adenovirus, and metapneumovirus, also cause

colds. Products derived from Echinacea purpurea, the

purple coneflower, are among the most popular herbal

remedies in the United States. It is estimated that Amer-

icans spend more than $300 million/year on these prod-

ucts [1], which are commonly self-administered for the

prevention and treatment of the common cold. The 3
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most commonly used species for medicinal purposes

are E. purpurea, Echinacea pallida, and Echinacea an-

gustifola. A number of studies, which used a variety of

plant parts (such as root or above-ground components)

from different species of echinacea, alone or combined

with other herbs or echinacea species, have been con-

ducted to evaluate the effects on prevention and treat-

ment of naturally occurring colds [2–21]. These studies

have also used various methodologies, end points, and

definitions of colds.

The experimental rhinovirus model, in which the

viral etiology of each participant’s cold is known, re-

duces some of the variability and allows for more-exact

measurement of effect on infection rates, in addition

to measuring clinical illness rates and severity [22, 23].

Turner et al. [2] recently reported the results of a study

in which volunteers were pretreated with echinacea or

placebo for 14 days before challenge with rhinovirus

type 23 (RV-23), with continuation of treatment for 5

days after virus challenge. In their induced-cold study,

no significant differences were observed in the rate of

rhinovirus infection or illness.

Among the most commonly used formulations of E.

purpurea is the pressed juice of the above-ground parts
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of the herb (EchinaGuard; known as “Echinacin” in Germany;

Madaus Aktiengesellschaft). This preparation has previously

been studied by Grimm and Muller [3] for the prevention of

natural colds. We conducted a double-blind, randomized, pla-

cebo-controlled study to evaluate the efficacy of this prepara-

tion of echinacea to reduce the rate of infection and illness in

volunteers when administered for 7 days before and 7 days

after challenge with rhinovirus type 39 (RV-39).

SUBJECTS AND METHODS

Subjects. Forty-eight healthy adult volunteers aged 18–65

years with serum neutralizing antibody titers of �1:2 to RV-

39 were recruited. The study was approved by an independent

institutional review board, and all volunteers gave written in-

formed consent for participation. Individuals with conditions

likely to affect susceptibility to colds or the severity or duration

of cold symptoms were excluded from the study. 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. Pregnant or breast-feeding women and partic-

ipants who reported sensitivity to any of the ingredients in the

study product were also excluded. Participants received finan-

cial compensation.

Treatments. One group of participants received a for-

mulation containing the pressed juice of the above-ground

plant parts of E. purpurea placed in a 22% alcohol base

(EchinaGuard), and another group received a matching pla-

cebo. The active medication and placebo were identical in ap-

pearance, taste, and smell and were packaged in identical 100-

mL bottles.

Experimental design. Participants were randomized to re-

ceive either echinacea or placebo, 2.5 mL 3 times per day (every

∼6–8 h) for 14 days. After 7 days, participants returned in the

early morning (virus inoculation day 1 [V1]) for inoculation

with RV-39 administered intranasally via pipette in 2 inocula

provided ∼30 min apart (total dose, 0.25 mL per nostril), with

the participant in a supine position. Each participant was asked

not to blow his or her nose for 30 min after viral challenge.

The virus originated from a clinical isolate and was kindly

provided by A. M. Before use, the virus pool was tested for

safety. The total virus inoculum was equivalent to ∼300 TCID50

per volunteer.

Beginning 24 h after virus inoculation (i.e., on V2) and con-

tinuing through V4, participants were isolated in individual

hotel rooms for assessment. During their hotel stay, the par-

ticipants continued treatment with echinacea or placebo as pre-

viously instructed. On V5–V7, participants completed treat-

ment at home.

Identification of infection. Serological assessments of se-

rum neutralizing antibody titer to RV-39 were made on V1

(before virus inoculation) and at V21–V25, as described else-

where [24]. Specimens for viral culture were obtained by nasal

lavage during the subject’s hotel stay (V2–V4) to identify the

presence of rhinovirus. Infection was defined as at least a 4-

fold increase in RV-39 neutralizing antibody titer and/or re-

covery of rhinovirus on viral culture.

Clinical measurements of illness. The occurrence and se-

verity of symptoms were recorded 3 times daily on a diary card

beginning on V1 (the day of virus inoculation) and continuing

through V7 using a 4-point severity rating scale (0, absent; 1,

mild; 2, moderate; and 3, severe). The symptoms assessed were

rhinorrhea, congestion, sneezing, cough, sore throat, headache,

malaise, and chilliness. Thereafter, symptoms were assessed

once per day until the completion of the study (V21–V25).

The maximum scores of the 3 daily assessments for each of

the 8 individual symptoms on V1–V5 after rhinovirus inocu-

lation were added to give a 5-day total symptom score. Clinical

illness—that is, the presence of a cold—was defined as a 5-day

total symptom score of �5 and 1 or both of the following: 3

successive days of rhinorrhea or a positive response to the query

on whether the subject felt he or she had developed a cold

since virus inoculation. This method of symptom scoring and

of diagnosing illness is a modification of the methods of Jack-

son et al. [25] and Gwaltney et al. [26] described elsewhere.

Data analysis. Demographic parameters were tested for

treatment group differences by Student’s t test or x2 analysis,

as appropriate. Ninety-five percent CIs were constructed on the

proportion of each treatment group who met the criteria for

infection, as well as the difference in proportions between the

2 treatment groups. The 95% CIs for differences were based

on the normal approximation to the binomial distribution. The

treatment proportions were also compared using Fisher’s exact

test and x2 analysis.

The study was designed as the first stage of a 2-stage adaptive

design based on the methodology described by Bauer and

Köhne [27]. The primary end point determined a priori was

development of a cold, defined separately as laboratory infec-

tion and clinical illness. When ∼50 subjects had completed the

study and clinical and virologic end points were known for

each subject, an adaptive interim statistical analysis of the data

was performed to determine a final sample size for the study

and to redefine the primary efficacy parameter. The critical P

level for rejection of the null hypothesis at completion of stage

1 was .0087. If the P value at stage 1 (P1) exceeded the critical

level, the primary outcome criterion for stage 2 could be revised

on the basis of the outcome showing the greatest sensitivity for

resolving treatment differences in stage 1. The power of a x2

test for stage 2 was to be computed on the basis of a sample

size of 75 subjects per treatment group, the outcome rates as
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Figure 1. Mean total symptom score (+SD) by day after inoculation
with rhinovirus type 39 (RV-39) in volunteers treated with either echinacea
(black) or placebo (cross-hatched).

Table 1. Seven-day individual and total symptom scores after
challenge with rhinovirus type 39 in volunteers who received
either echinacea or placebo.

Symptom

Study group,
mean symptom score � SD

Echinacea
(np 24)

Placebo
(n p 22) P

Rhinorrhea 2.33 � 2.45 2.88 � 2.52 .460

Congestion 1.87 � 2.27 2.66 � 2.84 .301

Coughing 1.40 � 2.22 1.14 � 1.88 .672

Sore throat 1.04 � 1.51 2.45 � 3.30 .065

Sneezing 0.97 � 1.52 1.38 � 1.55 .374

Headache 0.63 � 0.87 0.92 � 1.58 .438

Malaise 0.76 � 1.99 0.55 � 0.76 .637

Chills 0.34 � 1.01 0.20 � 0.59 .575

Overall 9.34 � 9.43 12.17 � 9.56 .317

observed in stage 1, and an a level of 0.0087/P1. Otherwise,

the study was to be terminated at stage 1.

When infection was used as the primary end point, the power

for stage 2 was estimated to be 5%. When the clinical criterion

of illness was used, the power for stage 2 was estimated to be

94%. In view of the primary importance assigned by the study

sponsor to the infection criterion, the sponsor decided to ter-

minate the study at stage 1. On the basis of the estimates of

the 7-day area-under-the-curve values of the total symptom

scores, which showed mean symptom scores of 9.34 for echin-

acea and 12.17 for placebo, and a pooled SD of 9.45, a sample

size of 175 subjects per treatment group would have been re-

quired to provide 80% power to detect a statistically significant

difference at the 5% level of significance.

RESULTS

Participants. A total of 48 volunteers, 24 in each treatment

group, were enrolled and randomized to receive a study drug.

All participants completed the study. Two participants, both of

whom were from the placebo group, were excluded from the

efficacy analysis. One participant had an entry of moderate

sneezing in her daily diary before virus inoculation, and 1 par-

ticipant had a positive serum neutralizing antibody titer at in-

oculation. There were no significant differences between the

echinacea and placebo groups with regard to sex (50% vs. 42%

male subjects) or mean age (�SD) ( vs. years).33 � 13 33 � 12

Assessment of infection. Fourfold or greater increases in

serum neutralizing antibody titers to RV-39 occurred in 58%

of echinacea recipients and in 55% of placebo recipients. Rhi-

novirus was recovered from 88% and 95% of the volunteers

in the echinacea and placebo groups, respectively. The fre-

quency of virus recovery was the same in both groups (82%

of cultures were positive for rhinovirus). Overall, the propor-

tion of participants who demonstrated laboratory evidence of

infection was 92% for echinacea recipients (95% CI, 73–99)

and 96% for placebo recipients (95% CI, 77–100).

Assessment of illness. Colds developed in 58% of the

echinacea recipients (95% CI, 37–78) and 82% of the placebo

recipients (95% CI, 60–94) ( , by Fisher’s exact test).P p .114

The difference in rates was 24% (range, �2 to 49). The total

7-day symptom score (�SD) was for the recip-9.34 � 9.43

ients of echinacea and for placebo recipients.12.17 � 9.56

Similarly, daily symptom scores tended to be lower in echin-

acea recipients on days 2–7 after RV-39 inoculation than they

were in placebo recipients, but the differences were not sig-

nificant (figure 1). Individual symptom scores were not sig-

nificantly different between treatment groups (table 1). Of

those infected with RV-39, 59% of the echinacea recipients

developed colds, compared with 86% of the placebo recipients

( , by Fisher’s exact test).P p .0883

Tolerance. Six participants (4 in the placebo group and 2

in the echinacea group) reported a total of 8 adverse events.

There were no treatment-limiting adverse events. The 2 adverse

events reported by subjects treated with echinacea were sleep-

lessness and severe oral aphthous ulcers, which resolved spon-

taneously while receiving treatment. Both events were evaluated

to be not or improbably related to the study treatment.

DISCUSSION

E. purpurea, which is one of the most commonly used herbal

remedies in the United States, is often ingested to prevent or

ameliorate the course of the common cold. In this controlled

trial, we used a challenge model to study the effects of the

pressed juice of the above-ground plant parts of E. purpurea,

administered for 7 days before and for 7 days after RV-39

inoculation, on rhinovirus colds. The results of the study sug-

gest that echinacea was not effective for preventing rhinovirus



1370 • CID 2004:38 (15 May) • Sperber et al.

infection as defined by laboratory criteria. Among those who

were infected and receiving echinacea, there was a trend toward

reduction in the number of clinical colds, compared with those

who were infected and received placebo (59% vs. 86%; P p

)..0883

A number of studies that used varying study designs and a

variety of plant parts, such as root or above-ground compo-

nents from different species of echinacea alone or in combi-

nation with other herbs, have reported various effects—al-

though mostly not significant—on the prevention of natural

colds. Forth and Beuscher [4] studied the effects of a tablet

and liquid product containing the roots of E. angustifolia and

E. pallida with other extracts on the self-reported incidence and

severity of natural colds. Tablet recipients had 38% fewer nasal

symptoms than did placebo recipients, but other outcomes were

similar [5]. Schmidt et al. [6] studied a preparation of E. an-

gustifolia herb and root and other extracts that was administered

to 646 college students for 8 weeks to prevent upper respiratory

tract infection and flulike illness. They reported a 15% reduc-

tion in illness, which did not achieve statistical significance [5].

A 3-arm study conducted by Melchart et al. [7] compared 12-

week regimens of extracts of the roots of E. purpurea and E.

angustifolia with placebo for prevention of colds in 302 vol-

unteers. They observed no significant differences in the rate of

infection or time to first infection. Grimm and Muller [3]

reported a trial of the pressed juice of the above-ground parts

of E. purpurea ingested for 8 weeks to prevent natural colds.

There were no significant differences in incidence, severity, or

duration of colds between echinacea and matched placebo in

108 subjects. Schoneberger [28] had previously reported results

from the same trial. In the only previously published study to

evaluate echinacea in experimental colds, Turner et al. [2] ad-

ministered echinacea for 14 days before and 5 days after chal-

lenge with RV-23 and observed no benefit.

Numerous studies have evaluated echinacea for the treatment

of established colds [8–18]. Varying definitions of respiratory

illness, end points, methods of data collection, and differences

in the time of initiation of treatment in the course of illness

make comparisons of studies difficult. Furthermore, prepara-

tions of echinacea used in various studies may have significantly

different amounts of active ingredient [20, 21]. Clinical efficacy

(although modest in some cases) has been reported in many

of the treatment studies, suggesting echinacea is associated with

a greater benefit for treating established colds than for pre-

venting infection. A recently published controlled trial by Bar-

rett et al. [18] reported no beneficial effect of a mixture of

unrefined E. purpurea herb and root and E. angustifolia root

in the treatment of natural colds. In our study, we observed

trends toward reduction in the total symptom score (by 23%)

and the frequency of illnesses meeting the definition of a cold

(by 29%–31%) in echinacea recipients. One explanation for the

trends toward improvement in clinical illness without an effect

on the rate of infection is that these observations may have

been the result of a beneficial effect of echinacea associated

with the treatment of established infections rather than with

prevention, because therapy was continued for 7 days after virus

inoculation, at a time when subjects were symptomatic. Use of

the experimental cold model may have allowed for early symp-

tom assessment that was more accurate than that for trials

involving natural colds [23].

Our study was unfortunately compromised by its small sam-

ple size. The results are consistent with most of the previously

reported data with regard to the lack of efficacy of echinacea

to prevent natural or experimental colds. Further investigation

of echinacea for treatment of experimental rhinovirus infec-

tions, with a larger number of subjects and with specific stan-

dardized preparations of echinacea of known potency, should

clarify the efficacy of echinacea in the treatment of colds.
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