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Background: Fifty percent of Australians use complementary and alternative med-
icines (other than vitamins) in any 12-month period, of which echinacea-containing
products are increasingly popular. Recent reports have highlighted the risk of allergic
reactions to complementary medicines in atopic patients.

Objective: To determine the characteristics of adverse reactions linked to use of
the popular herbal remedy echinacea.

Methods: Five privately referred patients were evaluated by the authors in their
office practice via skin prick testing (SPT) on the volar aspect of the forearm and
radioallergosorbent test after adverse reactions to echinacea. As there was little
published information on adverse reactions to echinacea, reports to the Australian
Adverse Drug Reactions Advisory Committee were reviewed. Those suggestive of
possible allergic reactions were evaluated in greater detail by anonymously survey-
ing the healthcare professionals who had reported the cases and from one unreported
case. Serum was collected for further analysis where possible.

Results: Five cases of adverse reactions to echinacea were personally evaluated
by the authors. Two patients suffered anaphylaxis and a third had an acute asthma
attack 10 minutes after their first ever dose of echinacea. The fourth patient suffered
recurrent episodes of mild asthma each time echinacea was ingested, and the fifth
developed a maculopapular rash within 2 days of ingestion which recurred when
rechallenged. Three of the patients had positive SPT results. Three reported repeated
spontaneous “challenges” and symptoms after further ingestion of echinacea. Fifty-
one Australian adverse drug reports implicating echinacea were also reviewed.
There were 26 cases suggestive of possible immunoglobulin E-mediated hypersen-
sitivity (4 anaphylaxis, 12 acute asthma, 10 urticaria/angioedema). Of these 26
patients, age ranged from 2 to 58 years, 78% were female and >50% were known
to be atopic. Four were hospitalized, 4 reacted after their first known exposure, and
1 patient suffered multiple progressive systemic reactions. Twenty percent of 100
atopic subjects who had never taken echinacea also had positive SPT results to this
substance when tested by one of the authors in his office practice.

Conclusion: Some atopic subjects have positive SPT results to echinacea in the
absence of known exposure. Atopic subjects are also overrepresented in those
experiencing reactions to echinacea. The possibility that cross-reactivity between
echinacea and other environmental allergens may trigger allergic reactions in
“echinacea-naive” subjects is supported by the Australian data. Given its wide-
spread (and largely unsupervised) community use, even rare adverse events become
inevitable. Atopic patients should be cautioned appropriately.
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INTRODUCTION
Despite the common perception that
“natural therapy” is safe, toxic and hy-

persensitivity reactions to comple-
mentary and alternative medicine
(CAM) have been described.'™*
Atopic individuals seem to be at par-
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ticular risk of allergic reactions.>¢
This is of particular concern, given
that atopic patients are increasingly
using these medicines for treatment
of their allergies.” Recent reports
have highlighted the risk of allergic

reactions to herbal remedies such as
royal jelly in asthmatic patients,®!°
and more recently, echinacea.!l:!2

Echinacea (or coneflower) is a flow-
ering member of the Asteraceae (Com-
positae) family whose other members
include Ambrosia (ragweed) species,
Artemisia (mugwort, sagebrush) spe-
cies, as well as chrysanthemums, dahl-
ias, sunflowers, marigolds, and dai-
sies.!® The plant is native to the United
States. Large-scale cultivation com-
bined with increasing popularity and
community awareness in Australia
and the United States has led to
widespread use.'*

Extracts of Echinacea angustifolia
(and its close relative Echinacea pur-
purea) were originally used by Native
Americans as antiseptics and for the
treatment of wounds and infection.!
This is reflected it its contemporary
use to enhance resistance against infec-
tion, although some practitioners have
advised its use for treatment of other
conditions including allergy.'® Extracts
of the flower, root, or whole plant are
available as capsules, tablets, liquid, or
in a dried form for infusion.

Plant-derived polysaccharides are
thought to be responsible for many of
echinacea’s in vitro immunomodula-
tory properties. Minor constituents
such as inulin, alkaloids, and caffeic
acid esters seem to be bioactive as
well. Echinacea is not in itself viricidal
or bactericidal. Rather, activation of
natural killer cells and macrophages,
inhibition of hyaluronidase, increased
production of cytokines (interleukin 1,
tumor necrosis factor), and oxygen
free radicals, and anti-inflammatory
effects are thought to be responsible
for its purported properties.'”?! De-
spite evidence of in vitro immuno-
modulatory activity, the results of hu-
man studies are either conflicting or

42

ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



open to interpretation, largely related
to trial size and design.?>?’

METHODS

Adverse reactions to echinacea were
observed by the authors in five patients
referred for evaluation by their general
practitioner. Skin prick testing (SPT)
was performed in the authors’ practice
using commercially available glycerin-
ated allergen extracts and histamine
acid phosphate 10 mg/mL as the posi-
tive control, as previously described!!
(Bayer Australia, Sydney, Australia)
and using a commercially available
glycerinated extract of echinacea pur-
chased by RJM. This extract had been
shown to contain echinacea (Dr.
Patrick Purcell, Therapeutic Goods
Administration [TGA], Australian
Commonwealth Department of Health,
personal communication, 1998). SPT
was performed on the volar aspect of
the forearm using metal lancets (Miles
Allergy Products/Hollister Stier, Spo-
kane WA), puncturing the skin at an
angle of 45° to 60° to the skin surface.
Allergen extracts were spaced no
closer than 2 cm apart. Wheal size was
recorded after 15 to 20 minutes.?® SPT
results were defined as positive with a
mean wheal diameter of 2 mm or more
than the negative control.

Blood was drawn from some pa-
tients for radioallergosorbent testing
(RAST) for echinacea-reactive immu-
noglobulin (Ig)E, which was per-
formed as previously described” by
the Kolling Institute for Medical Re-
search, Sydney. Results were com-
pared with 3 negative control assayed
in parallel. Radio-iodine uptake greater
than 3 times the mean of negative con-
trol sera (NCS) was considered to rep-
resent a positive result. Results were
reported by the clinical laboratory as
follows: 1 + (3 to 5 X NCS value), 2
+ (5.1 to 10 X NCS), 3 + (10.1 to
20 X NCS), or 4 + (>20 X NCS). An
additional 24 stored sera were assayed
by the same clinical laboratory, de-
rived from samples sent for clinical
testing in patients with asthma, allergic

rhinitis, atopic dermatitis, drug allergy,
anaphylaxis, and angioedema.

The Australian Adverse Drug Reac-
tions Advisory Committee (ADRAC)
maintains a database of voluntary re-
ports of suspected adverse drug reac-
tions which is a public document.
Anonymous reports involving CAM
were obtained from ADRAC and re-
viewed. Reactions involving echinacea
were examined in greater detail. Cases
were considered to be possibly consis-
tent with IgE-mediated hypersensitiv-
ity if one or more reactions (urticaria,
angioedema, bronchospasm, anaphy-
laxis) was reported.

Additional data were obtained from
the reporting doctors and pharmacists
via anonymous surveys distributed by
the TGA of the Australian Common-
wealth Department of Health. Each re-
porter was questioned about demo-
graphic characteristics, intercurrent
atopic disease, the time between inges-
tion and the reaction, whether the pa-
tient had taken it before, the use of
other medication, their opinion as to
causality, general comments about the
reaction, and missing data from the
report forms. Serum was collected
from patients for further analysis
where possible. Other international
government drug agencies were also
contacted for information regarding
adverse reports involving echinacea.

A retrospective private office-based
chart review was undertaken by RIM
of 600 consecutively referred (predom-
inantly atopic) patients seen in consul-
tation in the years 1995 to 1997 (200
files per year) to determine the fre-
quency of use of herbal products, in-
cluding echinacea. A more detailed
prospective survey of CAM use by 200
consecutively referred atopic patients
was undertaken by one of the authors
in March and April, 2000. Data were
obtained from a routine preconsulta-
tion questionnaire completed by each
patient, which included questions on
use of prescribed medication, CAM,
and echinacea. SPT of 100 of these
subjects with glycerinated echinacea
extract was also performed by RIM in
his office practice.

RESULTS

Case Reports

Case 1. A 37-year-old female was re-
ferred for investigation of anaphylaxis
after ingesting echinacea.!! Within 5
minutes of ingestion of echinacea, she
experienced burning throat, chest
tightness, urticaria, and diarrhea, and
required admission to hospital for
treatment. She had ingested echinacea
from the same bottle 2 weeks earlier
uneventfully. She was known to be
atopic and suffered from allergic rhi-
nitis, oral allergy syndrome (OAS)
with banana ingestion, and occasional
wheeze. SPT was performed using
commercially available glycerinated
allergen extracts as previously de-
scribed ''(Bayer Australia). SPT with
the aqueous echinacea solution in-
gested gave a 3-mm flare alone,
whereas a glycerinated extract from
the same manufacturer (which she had
also ingested in the past) resulted in a
3-mm wheal and 5-mm surrounding
flare. Similar results were obtained
with intradermal testing of the same
extracts diluted in sterile saline, with
demonstrable wheals at concentrations
of 1/100 and 1/10,000, respectively.
Details of further investigation are
shown in Table 1.

Case 2. A 19-year-old female suf-
fered an acute asthma attack and se-
verely itchy and watery eyes and runny
nose within 10 minutes of her first ever
exposure to echinacea-containing tea
at 8 am. Symptoms resolved gradually
over several hours. She had intercur-
rent problems of seasonal allergic rhi-
nitis, nasal polyposis, and sinusitis
without asthma. No other food or med-
ication had been ingested for >12
hours. SPT with the same brand of
aqueous echinacea solution from case
1 (which had been shown to contain
echinacea) a week later resulted in a
3-mm wheal (Table 1).

Case 3. Within 20 minutes of inges-
tion of an echinacea-containing tablet,
a 31-year-old health professional suf-
fered generalized urticaria, facial and
upper airway angioedema, difficulty
swallowing, bronchospasm, dizziness,
and disorientation. Symptoms resolved
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Table 1. Results of Investigation of Adverse Reactions Associated with Echinacea

Investigations Case 1 Case 2 Case 3 Case 4 Case 5

Echinacea RAST (% 4.4% 1.6% 1.4% 0.7% Not

iodine uptake) available
Uptake/control uptake 14.7 53 4.7 2.4 -
Echinacea RAST score* 2+ 1+ 1+ Negative -
SPT Echinacea 3 mm 2mm 0 mm 2 mm 0 mm
SPT Ambrosia sp 2 mm 0mm 2 mm 0 mm 0 mm
SPT Lolium perenne 10 mm 7 mm 8 mm 8 mm 0 mm
SPT Phalaris canariensis 8 mm 10 mm 7 mm 6 mm -
SPT Plantago sp 8 mm 0 mm 1 mm 8 mm 0 mm
SPT C. dactylon 12 mm 6 mm 4 mm 2 mm 0 mm
SPT D. pteronyssinus 10 mm 1 mm 8 mm 0 mm 0 mm
SPT D. farinae 8 mm 3 mm 5 mm 0 mm 0 mm
SPT F. domesticus 5 mm 4 mm 9 mm 2 mm 0 mm
SPT C. familiaris 0 mm 0 mm 2mm 0 mm 0 mm

* Skin prick test results are tabulated as weal size in mm. RAST results were scored by the reporting laboratory, with positive results defined as
% radio-iodine uptake at least 2.5 above the mean of 3 negative control sera assayed in parallel. The ratio of test/control sera is also described.

gradually over several hours. During 3
of the preceding 4 days, she had taken
the same echinacea tablets and had ex-
perienced headache and mild facial an-
gioedema within 20 minutes of each
administration but no reaction on the
echinacea-free day. The patient was
known to be allergic to latex and had a
long history of perennial allergic rhi-
nitis with seasonal exacerbation. She
complained that sulfite-containing dried
fruit would trigger urticaria, flushing,
mild wheeze, and nasal obstruction. On
one occasion she had experienced an ep-
isode of exercise-related anaphylaxis.
Further investigation implicated previ-
ous ingestion of rye or mushroom (4 to 5
mm SPT to both) or nonsteroidal anti-
inflammatory agents. No further epi-
sodes have occurred with avoidance of
these substances. The patient, a trained
observer, could not recall exposure to
these agents or latex on the days in ques-
tion and considered the relationship of
reactivity to echinacea ingestion to be
consistent and, in high probability, caus-
ative. SPT with the same aqueous echi-
nacea solution from case 1, 1 year later,
was negative (Table 1).

Case 4. A 56-year-old male reported
the new onset of documented asthma
coincident with the ingestion of echi-
nacea tablets for treatment of an inter-
current upper respiratory tract infec-
tion. On three separate occasions, he
developed severe difficulty breathing
and coughing within 2 hours of inges-

tion of these tablets. He had intercur-
rent problems of allergic rhinitis.
There was no known food or drug al-
lergy, and he had taken no other med-
ication during this period. Symptoms
resolved within a few days of stopping
echinacea. SPT with the same aqueous
echinacea solution from case 1, 6
months later, was negative (Table 1).

Case 5. A 48-year-old female expe-
rienced a maculopapular rash over
thighs and abdomen within 2 days of
ingestion of echinacea tablets which
had been taken to prevent infection.
The rash resolved within 1 week with
use of topical steroids. A week later,
she recommenced echinacea from the
same bottle and redeveloped a similar
but more severe and generalized pru-
ritic rash within 48 hours. It settled
gradually over a period of 6 weeks and
required a course of oral steroids to
assist resolution. She had intercurrent
problems of nonallergic (vasomotor)
rhinitis and took no regular medica-
tion. SPT with the same aqueous echi-
nacea solution from case 1, 5 months
later, was negative (Table 1).

Use of CAM by Australian Atopic
Patients

A retrospective chart review from pa-
tients seen by RJM in consultation
1995 to 97 demonstrated that CAM use
(including vitamin) had risen from 7.5
to 25%, and that echinacea use had
risen from zero to 3 to 5% over the

same period."" When a more detailed
prospective survey was undertaken in
March and April of 2000, 44% of pa-
tients were currently using a regular
vitamin/mineral supplement and 24%
were using CAM (excluding vitamins/
minerals) other than echinacea. Of
these, 73% had heard of echinacea and
had some idea of its purported proper-
ties, 38% had used echinacea some
time in their lives, and 15% had used
echinacea in the previous 3 months.

Australian Reports of Adverse
Reactions to CAM

When interpreting Australian and in-
ternational adverse drug reports, it is
important to bear in mind that 1) the
data represent voluntary reports of ad-
verse events; 2) the reports may be
incomplete; 3) the number of reports
may not be indicative of the preva-
lence of adverse reactions; 4) associ-
ation of a medication with an adverse
outcome is not in itself proof that the
medication in question caused the re-
action; and 5) the reported event may
have another explanation.

Between January 1979 and March
10, 2000, 483 reports involving CAM
were reported to ADRAC. In two-
thirds of cases, the CAM was the sole
medication taken and was held respon-
sible for the reaction. The majority of
reports of hypersensitivity reactions
were linked to ingestion of royal jelly
or echinacea. Forty-one of the 51 re-
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ports associated with echinacea impli-
cated this substance as the sole sus-
pected trigger. Twenty-six of these
were considered by the authors to be
consistent with IgE-mediated hyper-
sensitivity, in that one or more reac-
tions of urticaria, angioedema, exacer-
bation of asthma, or anaphylaxis was
described (Table 2).

Australian Reports of Adverse
Reactions to Echinacea

Fifty-one adverse reaction reports in-
volving echinacea were submitted to
ADRAC from 7 of the 8 Australian
states and territories. Reports were
scattered throughout the year without a
discernible seasonal distribution. Of
reports that were not suggestive of im-

mediate hypersensitivity, non-urticar-
ial rash (12 cases) and hepatitis (7
cases) were the most common com-
plaints. Other symptoms included fa-
tigue, arthralgia or myalgia (4 in-
stances each), headache or increased
blood pressure (2 instances each), and
1 case each of dizziness, atrial fibrilla-
tion, vasculitis, acute renal failure,
nausea, or epistaxis.

Twenty-six cases were identified as
suggestive of IgE-mediated reactions.
Most were young female adults (medi-
an age 32 years, 80% female), of
which the youngest (2 years old) suf-
fered from facial and periorbital
edema. Four patients required hospital-
ization for treatment of their allergic

Table 2. Adverse Reactions Associated with CAM* in Australia

reaction. One subject (case 3 described
previously) had three mild systemic re-
actions before anaphylaxis occurred.

At least six different brands involv-
ing at least three different formulations
(tea, tablets, and liquid) were impli-
cated. It was only possible to verify
the presence of echinacea in one of
these products with analysis using
high-pressure liquid chromatography
in the first!! of the index cases
(Dr. Patrick Purcell, TGA, personal
communication).

Replies were received from 20 of 27
potential reporters, and 4 of these
helped to exclude an allergic cause (1
case each of Henoch-Schonlein pur-
pura, and subacute spongiotic dermati-

Cardiac

Death
arrest

Medication

Anaphylaxis

Bronchospasm  Rhinitis

Urticaria

Sole
suspected

Allergic

Angioedema N
reaction

Bee pollen
Walnut
Qil
Celery
Seed
Extract
Cranberry
Echinaceat
Feverfew +
Willow
Bark
Garlic
Ginger
Ginseng§
Glucosamine
HCI
Herbal laxative
Horseradisht 1
Hypericum
Phytoestrogen
compound
Propolis
Royal jelly 3 1
Valerian
Other 2 1
unidentified
medication

1

N —

12 1 14

18 6

~ =

1
1

1

—_

N
O O Wwo

—_
N = O =

2 21

TOTAL 5 3

12

41 7 31

21 3

* Data updated March 10, 2000.

T More than one symptom occurred in some cases.

I Echinacea also implicated.
§ Royal jelly also implicated in this reaction.

Between January 1979 and March 2000, 483 reports involving CAM were recorded in Australia, of which some were considered by the authors
to be consistent with IgE-mediated reactions, defined as the presence of one or more of urticaria, angioedema, bronchospasm, or anaphylaxis.
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tis with eosinophilia, photosensitive
rash, and scalp itch).

More than 50% of the reports were
from patients with known asthma, al-
lergic rhinoconjunctivitis, or atopic
dermatitis. Atopic disease was re-
ported in 3 of 4 cases of anaphylaxis (1
unknown), 7 of 10 cases of broncho-
spasm (3 unknown), but only 1 of 12
cases of urticaria/angioedema (5 nona-
topic, 6 unknown). Of the 4 subjects
reacting within 1 hour of their first
ever dose, 2 were known to be atopic
and 2 were not (Fig 1). Three subjects
reacted after their second ever dose (1
atopic, 2 unknown). No deaths were
recorded. Symptoms appeared within 6
hours of ingestion in 62% of patients,
within 12 hours in 75%, and within 24
hours in 94% of cases (information
available for 16 of 26 subjects).

In the 24 of the 26 cases for which
information was available, causality
was indicated in the ADRAC data as
certain (2 reports), probable (10 re-
ports), or possible (12 reports). When
asked their opinion as to the cause of
the adverse reaction as part of this sur-
vey, all 17 respondents to the survey
blamed echinacea. Echinacea was the
sole medication being taken in at least
15 cases (4 unknown). The remaining
7 cases involved a total of 11 medica-
tions (Table 3).

Allergic Reactions to Echinacea:
Allergy Testing of Australian Cases
Because there are few references to
allergic reactions to echinacea in the
literature, potential sensitivity to this
plant was evaluated by adding in SPT
for echinacea into the routine panel of
allergens tested for in consecutive pa-
tients referred for evaluation of asthma
or allergic rhinitis.!! SPT of 100 atopic
patients demonstrated reactivity to the
same aqueous or glycerinated extracts
of echinacea (defined as a wheal size at
least 2 mm greater than the negative
control) in 20% of patients; only three
had ever ingested echinacea. Almost
all subjects had strong reactivity to grass
pollens on SPT (>90%). By contrast,
SPT wheals to Ambrosia sp. were either
negative or no greater than 2 mm.

RAST of 11 of 16 randomly selected
stored sera from patients with allergic
rhinitis, asthma, and atopic dermatitis
demonstrated similar results (Table 4).
Serum was available in only two addi-
tional “survey” cases for RAST. This
resulted in 1.0% radio-iodine uptake in
one case of anaphylaxis and 0.9% in
one case of acute asthma with serum
collected 2 years after the event. These
were scored as borderline positive and
negative, respectively, in that particu-
lar assay.

Reports to International Government
Agencies of Adverse Reactions to
Echinacea

A number of countries collect volun-
tary reports of adverse reactions to
CAM. Information regarding reports
associated with echinacea was pro-
vided by the Committee on Safety of
Medicines (UK), the Special Nutrition-
als Adverse Event Monitoring System
of the Food and Drug Administration
(USA),* the Adverse Drug Reactions
Monitoring Program (Canada), and the
Center for Adverse Reactions Monitor-
ing (New Zealand). Reports were con-
sidered by the authors to be consistent
with IgE-mediated hypersensitivity if
one or more reactions of urticaria, an-
gioedema, exacerbation of asthma, or
anaphylaxis was described These data
are summarized in Table 5.

DISCUSSION

Fifty percent of Australians report us-
ing some form of CAM (apart from
vitamins) in any 12-month period.

Reasons given are to enhance well-
being rather than to treat illness.’!-
Nevertheless, these preparations are
increasingly used to treat allergic dis-
ease as well.” Similar patterns of use
have been noted in British and North
American subjects.’** Further, many
Australian and British doctors either
use CAM in their own practice or refer
patients to practitioners who do.?5-3¢

This popularity is reflected in the
amount of money spent on CAM. In
Australia, for example, this is more
than the amount out of pocket spent on
conventional medicine, estimated at
>$900 million per year (approximate-
ly A$45 per person per year®'). Expen-
diture in the United States is even
higher, with an estimated doubling of
expenditure from US$14 billion to $28
billion in the years 1990 to 1997 (ap-
proximately US$ 100 per person per
year’337:3%),

Unfortunately, “natural” does not al-
ways equal safe. Some CAM interact
with conventional medicines or are in-
trinsically toxic.’®* Because they are
rarely packaged in childproof contain-
ers,* younger patients are at risk of
accidental exposure. This is consistent
with an estimated 400,000 reported
cases of “poisoning” inquiries to
American Poison Control Centers in
1996 associated with CAM.?

Hypersensitivity reactions have also
been reported to CAM other than echi-
nacea. Examples include royal jelly,
pollen-containing preparations, cham-
omile, and other plant-derived com-

Number of Patients

0.3 1 6 12

Time of Onset (hours)

W Atopic
Non-Atopic
O Unknown

24 > 24

Figure 1. Onset of symptoms as a function of atopy. The onset of adverse reactions associated with
echinacea is shown according to atopic status: atopic (black bars), nonatopic (shaded bars), and status

unknown (white bars).
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pounds.®~1%41-4 This is not surprising
when one takes into account the wide-
spread use of CAM in the community
and the propensity of atopic subjects to
develop cross-reactive allergic re-
sponses to a variety of botanically or
structurally  related  compounds.*
Cross-reactivity may, in fact, be the
explanation for the observation that
four Australian subjects reacted to
their first ever dose of echinacea, and
one medically trained subject had sev-
eral mild systemic reactions culminat-
ing in anaphylaxis (case 3). This is
consistent with the presence of positive
RAST and skin tests to echinacea in
many of the personally observed cases,
as well as 20% of asymptomatic atopic
subjects, most of whom never ingested
the plant."!

There are many precedents for clin-
ical cross-sensitization between in-
gested and inhaled allergens. For ex-
ample, pollen-containing CAM have
triggered anaphylaxis*** and others
(eg, royal jelly) contain pollen-derived
allergens.!*#¢ Patients who are allergic
to ragweed and mugwort pollen, for
example, may be clinically sensitive to
watermelon, banana, honey, and royal
jelly 104748 Sensitization via the respi-
ratory route has even been postulated
to explain some allergic reactions to
food, including sunflower seeds and
crustaceans.*>® OAS is common
among grass, weed, and tree pollen-
sensitive subjects, and anaphylaxis has
been described under some circum-
stances.’! Indeed, in a personal series
of 430 patients evaluated for ana-
phylaxis, 78 of 262 of food-related
episodes were triggered by the combi-
nation of exercise and ingestion of
semi- or uncooked fruit and vegetables
in patients with OAS (RJM, unpub-
lished observations, 2000).

Despite its recent appearance in
nurseries as an ornamental plant, expo-
sure to echinacea pollen (and to Aster-
aceae [Compositac] weed pollen such
as ragweed) is extremely limited in
Australia. The implication is that for
sensitization to occur, it must do so
indirectly by exposure to more com-
mon members of that family, such as
chrysanthemums, dahlias, sunflowers,

Table 3. Other Medications Used by Australian Patients with Possible Allergic Reactions to

Echinacea
Symptoms
Case Medication Indication associated with
echinacea

1 Inhaled beclomethasone, Mild asthma Severe asthma
albuterol

2 Roxithromycin, Upper respiratory tract Urticaria
dihydrocodeine, infection
dexchlorpheniramine/
pseudoephedrine

3 Horse radish and garlic, Hypertension, gout, Angioedema
allopurinol, enalapril upper respiratory tract

infection

4 Ethinyloestradiol, Contraception Anaphylaxis
levonorgestrel

5 Intranasal Allergic rhinitis Severe asthma
beclomethasone

6 Topical betamethasone Atopic dermatitis Urticaria
valerate

7 Vitamin preparations Enhance well-being Anaphylaxis

Of the 26 reports considered to be consistent with IgE-mediated hypersensitivity, Echinacea
was the sole medication ingested in 15 cases, whereas 7 patients were taking other medication
and no information was available in the remaining 4 cases.

marigolds, and daisies, or via cross-
reactive foods such as those described
above. Flowering Asteraceae (Com-
positae) are not only popular ornamen-
tal plants, but exposure to plants grow-
ing in the wild is common in arid areas
of Australia, where it is a common
cause of “Australian bush dermati-
tis.”>? However, allergens have been
identified that are common to Aster-
aceae (Compositae) and pollinating
grasses.”® It is uncertain, however,
whether the high frequency of grass
sensitivity in patients with positive
skin tests to echinacea!' supports
cross-reactivity is simply a marker of
atopy, or reflects contamination of
echinacea products with grass pollen-
derived allergen.

The Australian data provide the best
evidence to date of an uncommon po-
tential for serious allergic reactions to
echinacea in atopic patients, similar to
that reported previously in association
with allergic reactions to royal jel-
ly.3-1% Echinacea accounts for >10%
of adverse reports involving CAM in
Australia, with >50% exhibiting con-
sistent-seeming IgE-mediated hyper-
sensitivity. Atopic patients seem to be
at particular risk. More than two-thirds

of patients who suffered from acute
asthma attacks or anaphylaxis were
atopic. The reliability of the data is
enhanced by having had direct contact
with the majority of the reporters for
additional information and the direct
evaluation of five of these by consul-
tant physicians in clinical immunology
and allergy.

Similar reports of adverse reactions
to echinacea have been recorded in
several international databases. Al-
though caution must be used when in-
terpreting voluntary reports of adverse
drug reactions, a relationship between
a medication and an adverse reaction is
more likely when: 1) only one medi-
cation is implicated; 2) the reactions
can not be easily explained by an un-
derlying medical condition; 3) the on-
set of symptoms occurs soon after in-
gestion of the drug; 4) the reaction is
consistent with a known property of
the preparation; 5) one can identify a
particular population at risk by means
of age, sex, or underlying disease; and
6) there is a mechanism for confirming
the relationship by specific testing or
rechallenge. None of the patients seen
by the authors in consultation were
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Table 4. Echinacea RAST in Atopic Control Subjects

. Echinacea RAST RAST Echinacea RAST -

History (% iodine uptake) grade (test/control ratio) Other positive RAST
Asthma 10.6 3+ 17.7 House dust mite
Asthma, anaphylaxis 9.4 3+ 15.7 House dust mite, cat,

to royal jelly (fatal) royal jelly

Asthma 4.7 1+ 7.8 House dust mite

Asthma 4.2 1+ 7.0 House dust mite

Allergic rhinitis 2.5 1+ 4.2 House dust mite, cat,
cockroach

Allergic rhinitis 3.4 1+ 5.7 House dust mite, cat,
grass

Allergic rhinitis 5.3 2+ 8.8 House dust mite, cat,
grass

Allergic rhinitis 3.6 1+ 6.0 House dust mite, mold,
grass

Allergic rhinitis 1.3 - 2.2 House dust mite, weeds,
grass

Allergic rhinitis 1.6 - 2.7 House dust mite, grass

Allergic rhinitis 1.0 - 0.2 House dust mite

Allergic rhinitis 1.7 - 2.8 Ryegrass

Allergic rhinitis 0.5 - 0.8 Grass

Atopic dermatitis 23.9 4+ 39.8 House dust mite

Atopic dermatitis 2+ 6.8 House dust mite, cat,
grass, weeds, mold

Atopic dermatitis . 1+ 3.7 House dust mite

Drug reaction 19.6 4+ 32.7 Cephalosporins

Drug reaction 4+ 32.0 Cephalosporins

Drug reaction 12.4 4+ 20.7 Cephalosporins

Drug reaction 1.6 - 2.7 Scopolamine

Anaphylaxis 24.0 4+ 40.0 Nuts

Anaphylaxis 2.6 1+ 4.3 Nuts

Anaphylaxis 1.6 - 2.7 Chinese herbal remedy

Angioedema 1.2 - 2.0 Grass, mold

Normal sera 0.6 - 1.0 -

Cord serum 0.3 - 0.5 -

Stored sera were assayed for echinacea-binding IgE. RAST results were scored by the reporting laboratory, with positive results defined as %
radio-iodine uptake at least 2.5 standard deviations greater than the mean of 3 negative control sera assayed in parallel. The ratio of test/control
sera is also described. Additional clinical information is listed, where known.

willing to undergo deliberate challenge
with echinacea.

At least six different brands involv-
ing at least three different formulations
(tea, tablets, and liquid) were impli-
cated in Australian reports. This sug-
gests that echinacea itself (rather than a
contaminant or excipient) was respon-
sible for the reaction. Echinacea was
the sole implicated trigger in at least 15
of 26 patients. In the remaining 7 pa-
tients taking other medications, the re-
action reported might be explained by
either medication or underlying dis-
ease process in only the first 3 cases
(Table 3). For example, angioedema
is a potential complication of use of

angiotensin-converting enzyme in-
hibitors,>* and acute bronchospasm
or urticaria could have been triggered
by infection for which echinacea
was taken.3-6

Although non-IgE-mediated mech-
anisms have been proposed to explain
some “allergic syndromes” related to
medication,””*® more than two-thirds
of patients suffering from serious
symptoms of asthma or anaphylaxis
were atopic. A role for allergy is sup-
ported by evidence of positive SPT
results or RAST to echinacea in 4 of
the 5 patients seen personally (2 of 4
positive to both; 2 of 4 positive to
RAST or skin tests) and the onset of

symptoms within 1 hour in at least 6
of the 16 patients for whom informa-
tion was available. Although these
patients declined specific rechallenge,
at least three reported repeated“chal-
lenges” and symptoms after ingestion
of echinacea.

The increasing popularity of echi-
nacea is consistent with the high
level of community awareness and
use of echinacea by atopic patients in
this study; the estimated 200 million
doses consumed in Australia per year
(equivalent to 10 doses per person
per year)'* and the 68% increase in
echinacea’s herbal medicine market
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Table 5. International Reports of Adverse Reactions Associated with Echinacea

Committee on Adverse Drug Centre for
Food and .
Safety of Reactions Adverse
Drug o . .
. . Medicines Monitoring Reactions
Administration .
(U.S.A) Yellow card Programme Monitoring
e Scheme (U.K.) (Canada) (New Zealand)

Total reports 52 9 12 2
Number of cases 6 3 2t 1

consistent with

IgE-mediated

hypersensitivity*
Date of update Oct 20, 1998 March 28, 2000 April 3, 2000 April 8, 2000
Anaphylaxis 1
Exacerbation of 1

asthma
Non-urticarial 2 1

rash
Urticaria 2 2 1 1
Angioedema 2 1

* Reports were classified by the authors.
T More than one symptom described.

Adverse drug reports involving echinacea were obtained from several international drug agencies and classified by the authors as being consistent
with IgE-mediated hypersensitivity if one or more of urticaria, angioedema, exacerbation of bronchospasm, or anaphylaxis were described.

share in the United States between
1995 and 1996.3%

The safety of any product is a rela-
tive concept which takes into account
the potential for toxicity in the entire
population as a whole, as well as those
at particular risk by virtue of age, sex,
organ dysfunction, or atopy. As has
been observed with royal jelly,®!?
atopic patients seem to be at particular
risk of developing potentially life-
threatening allergic reactions to echi-
nacea. It is conceivable that relatively
minor reactions such as transient rashes
or aggravation of underlying asthma
may go unnoticed and unreported.

CONCLUSION

It is naive to assume that natural
products are always safe. Indeed,
given the popularity of echinacea,
even rare adverse events become in-
evitable when a large proportion of
the population uses it mostly unsu-
pervised. Because these reactions
may occur with even their first ever
known exposure, atopic patients
should be cautioned appropriately.

ACKNOWLEDGMENTS
The assistance of Dr. Brian Baldo and
Ms. Gail Knowland (Kolling Institute

of Medical Research, Royal North
Shore Hospital, Sydney) in performing
in vitro assays is gratefully acknowl-
edged. Case 1 was presented in ab-
stract form at the Australasian Society
for Clinical Immunology and Allergy
meeting in Adelaide in December 1996
and subsequently published in The
Medical Journal of Australia."" The re-
maining data were presented in part at
the American Academy of Allergy,
Asthma and Immunology meeting in
San Diego in March 2000 and pub-
lished in abstract form in the Journal
of Allergy and Clinical Immunology
2000, 105:S340—S341. Reports of
adverse reactions associated with echi-
nacea were kindly supplied by the Ad-
verse Drug Reactions Advisory Com-
mittee, Australia (Dr. P. Purcell), the
Center for Adverse Reactions Monitor-
ing, New Zealand (Dr. M. Tatley), the
Medicines Control Agency, UK (Dr. S.
Davis), the Adverse Drug Reaction
Monitoring Program, Canada (P.
Springuel), and the Food and Drug Ad-
ministration, USA.

REFERENCES

1. Drew AK, Myers SP. Safety issues in
herbal medicine: implications for the

health professions. Med J Aust 1997;
166:538—541.

2. Vickers A, Zollman C. ABC of com-
plementary medicine: herbal medicine.
BMIJ 1999;319:1050—-1053.

3. Portyansky E. Alternative medicine.
Drug Topics 1998;142:44-50.

4. Anderson LA. Concern regarding
herbal toxicities: case reports and
counselling tips. Ann Pharmacother
1996;30:79—-80.

5. van Asperen PP, Kemp AS, Mellis
CM. A prospective study of the clini-
cal manifestations of atopic disease in
infancy. Acta Paediatr Scand 1984;73:
80-85.

6. Adkinson NF Jr. Risk factors for drug
allergy. J Allergy Clin Immunol 1984;
74:567-572.

7. Bielory L, Lupoli K. Herbal interven-
tions in asthma and allergy. J Asthma
1999;36:1-65.

8. Leung R, Thien FC, Baldo B, Czarny
D. Royal jelly-induced asthma and
anaphylaxis: clinical characteristics
and immunological correlations. J Al-
lergy Clin Immunol 1995;96:
1004-1007.

9. Leung R, Ho A, Chan J, et al. Royal

jelly consumption and hypersensitivity

in the community. Clin Exp Allergy
1997;27:333-336.

Lombardi C, Senna GE, Gatti B, et al.

Allergic reactions to honey and royal

jelly and their relationship with sensi-

10.

VOLUME 88, JANUARY, 2002

49



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

tization to Compositae. Allergol Im-
munopathol 1998;26:288-290.
Mullins RJ. Echinacea-associated ana-
phylaxis. Med J Aust 1998;168:
170-171.

Anonymous. Immunallergische reak-
tionen nach Echinacea-Extrakten
(Echinacin, Esberitox N u.a.). Arznci-
Telegramm 1991;4:39.

Platts-Mills TA, Solomon WR. Aero-
biology and inhalant allergens. In
Middleton E, Reed CE, Ellis EF, edi-
tors. Allergy: Principles and Practice,
4th ed. St. Louis: Mosby Publishing,
1993:469-528.

Myers SP, Wohlmuth H. Echinacea-
associated anaphylaxis. Med J Aust
1998;168:583-584.

Bisset NG, editor. Herbal Drugs and
Phytopharmaceuticals. Stuttgart: Med-
pharm Scientific Publishers, 1994.
Jerusalem E. Systemische Behandlung
allergischer Erkrankungen mit einem
Naturstoffpriaparat Gute Erfolge bei
Rhinitis allergica, Kontaktdermatitis,
Urticaria und anderen allergisch bed-
ingten Erkrankungen (Praxisstudie
Ermsech) Der Allgemeinarzt 1989;11:
106-116.

Stimpel M, Proksch A, Wagner H, Lo-
hmann-Matthes ML. Macrophage acti-
vation and induction of macrophage
cytotoxicity by purified polysaccha-
ride fraction from the plant Echinacea
purpurea. Infect Immun 1984;46:
845-849.

Roesler J, Emmendorffer A, Steinmul-
ler C, et al. Application of purified
polysaccharides from cell cultures of
the plant Echinacea purpurea to test
subjects mediates activation of the
phagocyte system. Int J Immunophar-
macol 1991;13:931-941.

Tubaro A, Tragni E, Del Negro P, et al.
Anti-inflammatory activity of a po-
lysaccharidic fraction of Echinacea
angustifolia. J Pharm Pharmacol 1987,
39:567-569.

Burger RA, Torres AR, Warren RP, et
al. Echinacea-induced cytokine pro-
duction by human macrophages. Int
J  Immunopharmacol 1997;19:
371-379.

See DM, Broumand N, Sahl L, Tilles
JG. In vitro effects of echinacea and
ginseng on natural killer and antibody-
dependent cell cytotoxicity in healthy
subjects and chronic fatigue syndrome
or acquired immunodeficiency syn-
drome patients. Immunopharmacology
1997;35:229-235.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Dorn M, Knick E, Lewith G. Placebo-
controlled, double blind study of Echi-
naceae Pallidae radix in upper respi-
ratory tract infections. Complement
Ther Med 1997;5:40—42.

Scaglione F, Lund B. Efficacy in the
treatment of the common cold of a
preparation containing an echinacea
extract. Int J Immunotherapy 1995;11:
163-166.

Grimm W, Muller HH. A randomized
controlled trial of the effect of fluid
extract of Echinacea purpurea on the
incidence and severity of colds and
respiratory infections. Am J Med
1999;106:138-143.

Parnham MJ. Benefit-risk assessment
of the squeezed sap of the purple cone-
flower (Echinacea purpurea) for long-
term oral immunostimulation. Phyto-
medicine 1996;3:95-102.

Melchart D, Linde K, Worku F, et al.
Immunomodulation with Echinacea—a
systematic review of controlled clini-
cal trials. Phytomedicine 1994;1:
245-254.

Melchart D, Linde K, Fischer P, Kaes-
mayr J. Echinacea for preventing and
treating the common cold (Cochrane
Review). In: The Cochrane Library,
Issue 1, 2000. Oxford: Update Soft-
ware.

Bernstein IL, Storms WW. Practice
parameters for allergy diagnostic test-
ing. Joint Task Force on Practice Pa-
rameters for the Diagnosis and Treat-
ment of Asthma. Ann Allergy Asthma
Immunol 1995;75:543—-625.

Pham NH, Baldo BA. Allergenic rela-
tionship between taxonomically di-
verse pollens. Clin Exp Allergy 1995;
25:599-606.

FDA Center for Food Safety, and
Applied Nutrition, Office of Special
Nutritionals. The Special Nutrition-
als Adverse Event Monitoring Sys-
tem (SN/AEMS). SN/AEMS Web
Report of October 20, 1998. http://
vm.cfsan.fda.gov/~tear/aems.html
MacLennan AH, Wilson DH, Taylor
AW. Prevalence and cost of alternative
medicine in Australia. Lancet 1996;
347:569-573.

Kristoffersen SS, Atkin PA, Shenfield
GM. Uptake of alternative medicine.
Lancet 1996;347:972.

Eisenberg DM, Kessler RC, Foster C,
et al. Unconventional medicine in the
United States. Prevalence, costs, and
patterns of use. N Engl J] Med 1993;
328:246-252.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47

. Astin JA. Why patients use alternative
medicine. JAMA 1998;279:
1548—-1553.

Zollman C, Vickers A. ABC of Com-
plementary Medicine: Users and prac-
titioners of complementary medicine.
Br Med J 1999;319:836-8.

Pirotta MV, Cohen MM, Kotsirilos V,
Farish SJ. Complementary therapies:
have they become accepted in general
practice? Med J Aust 2000;172:
105-109.

Eisenberg DM, Davis RB, Ettner SL,
et al. Trends in alternative medicine
use in the United States, 1990-1997.
JAMA 1998:280:1569-1575.

U.S. Food, and Drug Administration
Center for Food Safety, and Applied
Nutrition. Economic Characterization
of the Dietary Supplement Industry.
Final Report March 1999. http://
www.verity.fda.gov/search97.

Miller LG. Herbal medicinals: selected
clinical considerations focusing on
known or potential drug-herb interac-
tions. Arch Intern Med 1998;158:
2200-2211.

Shaw D, Leon C, Kolev S, Murray V.
Traditional remedies and food supple-
ments. A 5-year toxicological study
(1991-1995). Drug Saf 1997;17:
342-356.

Jensen-Jarolim E, Reider N, Fritsch R,
Breiteneder H. Fatal outcome of ana-
phylaxis to chamomile-containing en-
ema during labor: a case study. J Al-
lergy Clin Immunol 1998;102:
1041-1042.

Chivato T, Juan F, Montoro A, Laguna
R. Anaphylaxis induced by ingestion
of a pollen compound. J Investig Al-
lergol Clin Immunol 1996;6:208-209.
Cohen SH, Yunginger JW, Rosenberg
N, Fink JN. Acute allergic reaction
after composite pollen ingestion. J Al-
lergy Clin Immunol 1979;64:270-274.
Eray O, Tuncok Y, Eray E, et al. Se-
vere uvular angioedema caused by in-
tranasal administration of Ecbhalium
elaterium. Vet Hum Toxicol 1999;41:
376-378.

Caballero T, Martin-Esteban M. Asso-
ciation between pollen hypersensitiv-
ity and edible vegetable allergy: a re-
view. J Investig Allergol Clin
Immunol 1998;8:6-16.

Baldo BA. Allergies to wheat, yeast
and royal jelly: a connection between
ingestion and inhalation? Monogr Al-
lergy 1996;32:84-91.

. Anderson LB Jr, Dreyfuss EM, Logan

50

ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



48.

49.

50.

51.

52.

J, et al. Melon and banana sensitivity
coincident with ragweed pollinosis. J
Allergy 1970;45:310-319.

Enberg RN, Leickly FE, McCullough
J, et al. Watermelon and ragweed share
allergens. J Allergy Clin Immunol
1987;79:867-875.

Axelsson IG, Thre E, Zetterstrom O.
Anaphylactic reactions to sunflower
seed. Allergy 1994;49:517-520.
Leung PS, Chow WK, Duffey S, et al.
IgE reactivity against a cross-reactive
allergen in Crustacea and Mollusca:
evidence for tropomyosin as the com-
mon allergen. J Allergy Clin Immunol
1996;98:954-961.

Ortolani C, Ispano M, Pastorello E, et
al. The oral allergy syndrome. Ann Al-
lergy Asthma Immunol 1988;61:47-52.
Burry JN, Kuchel R, Reid JG, Kirk J.

53.

54.

55.

56.

Australian bush dermatitis: Composi-
tae dermatitis in South Australia. Med
J Aust 1973;1:110-116.

Heiss S, Fischer S, Muller WD, et al.
Identification of a 60 kD cross-reactive
allergen in pollen and plant-derived
food. J Allergy Clin Immunol 1996;98:
938-947.

Vleeming W, van Amsterdam JG,
Stricker BH, de Wildt DJ. ACE inhib-
itor-induced angioedema. Incidence,
prevention and management. Drug Saf
1998;18:171-188.

Mortureux P, Leaute-Labreze C, Leg-
rain-Lifermann V, et al. Acute urti-
caria in infancy and early childhood: a
prospective study. Arch Dermatol
1998;134:319-323.

Bilbao A, Garcia JM, Pocheville I, et
al. Round Table: Urticaria in relation

57.

58.

to infections [in Spanish]. Allergol Im-
munopathol 1999;27:73—85.

Bircher AJ. Drug-induced urticaria and
angioedema caused by non-IgE medi-
ated pathomechanisms. Eur J Dermatol
1999;9:657-663.

Patriarca G, D’ Ambrosio C, Schiavino
D, et al. Clinical usefulness of patch
and challenge tets in the diagnosis of
cell-mediated allergy to B-lactams.
Ann Allergy Asthma Immunol 1999;
83:257-266.

Requests for reprints should be addressed to:
Raymond J. Mullins, MD
John James Medical Centre, Suite 6

175 Strickland Crescent

Deakin, ACT 2600 Australia
E-mail: rmullins@bigpond.com

VOLUME 88, JANUARY, 2002

51



