Petasites hybridus root (butterbur) is
an effective preventive treatment
for migraine
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Abstract—Objective: To evaluate the clinical efficacy of a standardized special root extract from the plant Petasites
hybridus as a preventive therapy for migraine. Methods: This is a three-arm, parallel-group, randomized trial comparing
Petasites extract 75 mg bid, Petasites extract 50 mg bid, or placebo bid in 245 patients with migraine. Eligible patients met
International Headache Society criteria for migraine, were ages 18 to 65, and had at least two to six attacks per month
over the preceding 3 months. The main outcome measure was the decrease in migraine attack frequency per month
calculated as percentage change from baseline over a 4-month treatment period. Results: Over 4 months of treatment, in
the per-protocol analysis, migraine attack frequency was reduced by 48% for Petasites extract 75 mg bid (p = 0.0012 vs
placebo), 36% for Petasites extract 50 mg bid (p = 0.127 vs placebo), and 26% for the placebo group. The proportion of
patients with a =50% reduction in attack frequency after 4 months was 68% for patients in the Petasites extract 75-mg
arm and 49% for the placebo arm (p < 0.05). Results were also significant in favor of Petasites 75 mg at 1, 2, and 3 months
based on this endpoint. The most frequently reported adverse reactions considered possibly related to treatment were mild
gastrointestinal events, predominantly burping. Conclusions: Petasites extract 75 mg bid is more effective than placebo
and is well tolerated as a preventive therapy for migraine. Petasites 50 mg PO bid was not significantly more effective
than placebo on the primary study endpoints.
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Many persons with migraine use over-the-counter
and complementary treatments to the exclusion of
prescription drugs.'? Complementary preventive
treatments are often used in the absence of well-
controlled trials, although feverfew, magnesium, and
riboflavin have been studied specifically in
migraine.?® Petasites hybridus root (butterbur), a pe-
rennial shrub, was used for medicinal purposes in
ancient times and has been rediscovered since the
middle of the last century for clinical applications
including migraine.”*°

An extract of Petasites root is an herbal or comple-
mentary medicine. From a regulatory perspective, it
is considered a food product in the United States and
the United Kingdom. (In the United States, Petasites
extract is marketed as a food supplement [Petado-
lex]. In Germany, Petadolex is licensed as a phar-
macy medicine under full regulatory supervision by
the German Health Authority.) The Petasites plant
has been used traditionally as a migraine preventive.
In addition to anecdotal reports, one small study

Additional material related to this article can be found on the Neurology
Web site. Go to www.neurology.org and scroll down the Table of Con-
tents for the December 28 issue to find the title link for this article.

with 60 patients with migraine showed that an ex-
tract of the rhizome (root stock) from the P. hybridus
plant 50 mg bid was more effective than placebo as a
migraine-preventive therapy.”'* We further assessed
the clinical effectiveness and tolerability of two dif-
ferent doses of Petasites extract vs placebo in the
prevention of migraine in adults.

Methods. Study design. This was a double-blind, randomized,
three-arm, parallel-group, placebo-controlled study that compared
Petasites extract 50 mg bid and 75 mg bid vs placebo. Participants
enrolled in a 4-week baseline period where frequency and severity
of migraine attacks were recorded using a daily headache diary.
Eligible patients were then randomized to treatment groups for 16
weeks; headache frequency, duration, and intensity of attacks
were recorded in diaries. Adverse reactions also were monitored
and reviewed during office visits. Patients were seen at the clinic
every 4 weeks following initiation of treatment.

Patients. Eligible patients were ages 18 to 65 and met Inter-
national Headache Society criteria for migraine with or without
aura.'? Patients had a range of two to six attacks per month for
the 3 months prior to treatment. The age at migraine onset was
younger than 50. Patients also were required to have a minimum
of two attacks during the 4-week baseline phase. Other prophylac-
tic migraine medications had to be discontinued at least 3 months
prior to study participation. Participants were excluded if they
had nonmigraine headaches for >6 days per month during the
previous 3 months prior to the start of the study. Women who
were pregnant, breast feeding, or of child-bearing potential not
using medically accepted birth control measures were excluded.
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Patients underwent a complete neurologic and physical examina-
tion prior to study entry, and routine laboratory studies were
monitored (total blood cell count, serum glutamic—oxaloacetic
[SGOT] and glutamic—pyruvic [SGPT] transaminases, gamma-
glutamyl transferase [GGTI, and bilirubin).

Ethics. Patients provided informed consent prior to study en-
try. This study was conducted in accordance with the ethical stan-
dards of good clinical practice and the regulations of the
Declaration of Helsinki.

Treatment. Petasites root extract, standardized to contain a
minimum of 15% petasins (Weber and Weber GmbH & Co, KG,
Germany), or placebo was administered as a single capsule and
given as a twice-a-day treatment regimen for a total of 16 weeks.
Identical capsules contained either Petasites extract 50 mg or
Petasites extract 75 mg or matching placebo. Compliance was as-
sessed at 4-week intervals. Patients taking <80% of the appropri-
ate medication were considered noncompliant.

The extraction method to produce active medication reduced
the quantity of pyrrolizidine alkaloids below the limit of detection.
This process meets the regulations of the German Health Author-
ity (Bundesinstitut fuer Arzneimittel und Medizinprodukte).

Randomization and blinding. Double-blind study medication
was individually assembled for each patient and identified by a
patient number according to the randomization code prepared by
an independent statistician. Enrollment was done by the study
doctor. Following completion of screening procedures to confirm
patient eligibility at visit 2, the patient entered the double-blind
treatment period and was randomized to one of the three treat-
ment groups. The randomization schedule was produced by a com-
puter program. Each center had been allocated a block of patient
numbers (and associated treatments).

Variables and endpoints. In this study, we tested the hypoth-
esis that the prophylactic treatment with Petasites extract re-
duced headache attack number in persons with migraine and that
the reduction was significantly higher than with placebo. The
primary endpoint of the study was the change in the frequency of
migraine attacks (number of migraine attacks per month) over the
entire 4-month treatment period calculated as percentage change
from baseline.

Secondary endpoints included the reduction in migraine attack
frequency per month, number of therapy responders (reduction of
at least 50% in attack frequency compared with baseline), pa-
tient’s use of acute medications, adverse events, and safety labora-
tory parameters (SGOT, SGPT, GGT, bilirubin). All adverse
events were reported during each clinic visit. At the final visit,
patients gave a global assessment of efficacy and tolerability
based on a 4-point scale (poor, moderate, good, excellent).

Sample size and statistical analysis. 1t was expected that the
Petasites-induced reduction in monthly migraine attacks would be
at least 55% for both active treatment groups (50 or 75 mg) and
35% under placebo. The assumed SD was 1.5.7 Sixty-four patients
per treatment group were required to detect significant differ-
ences with an experimental error « = 0.05 and with a power of
80% (B = 0.20). To achieve a final sample of 192 patients (64
patients per arm X 3 arms), assuming that 80% of patients who
entered the run-in phase would complete the study, we planned to
enroll 240 patients.

Data management included data quality assurance and was
performed according to international guidelines (Good Clinical
Practice, International Conference on Harmonization E9 and E3)
and internal standard operating procedures. No adjustment for
covariates was made, as these factors revealed no significance.
Analysis was done on the patients that followed the protocol (per-
protocol population). In addition, the primary endpoint was also
evaluated in all patients with available diaries to whom study
medication was given at least once (intention-to-treat population).
Endpoints were assessed using the two-sided Mann—Whitney U
test. In addition to the p values, the corresponding effect sizes of
the Wilcoxon—-Mann—Whitney test (Mann—Whitney estimator) as
measures of relevance were calculated with their 97.5% Cls. For
proven superiority, the lower limit of the 97.5% CI of the Mann—
Whitney estimator has to be above the benchmark for equality
(0.5).

Results. Subjects. Two hundred forty-five participants
were enrolled in the run-in phase; 233 completed the
run-in and were randomized to one of three treatment
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Figure 1. Study population. Overall, 245 patients were
recruited into the study and enrolled in the 4-week run-in
phase; 23 participants were excluded prior to randomiza-
tion to treatment groups. Three participants dropped out
of the study prior to receiving study medication, and one
patient dropped out after receiving study medication, but
no diary data were available. During the course of the
4-month treatment phase, 26 patients dropped out and 1
patient was excluded owing to protocol violation. Overall,
202 participants were included in the efficacy analysis.
There were 229 participants in the ITT analysis. ITT =
intention to treat; PP = per protocol.

groups (figure 1). Overall, 202 participants successfully
completed the study according to the study protocol in the
Petasites extract 50-mg arm (n = 71), the Petasites extract
75-mg arm (n = 68), and the placebo arm (n = 63). Fifteen
patients did not receive study medication. During the
treatment period, 27 participants were withdrawn or
dropped out of the study. Reasons for withdrawal were
mutually exclusive and included serious adverse event
(n = 2 [1 patient had a planned elective hospitalization;
the other patient was hospitalized due to epilepsy—neither
patient should have been enrolled]), lack of compliance
(n = 4), lack of efficacy (n = 3), patient request to discon-
tinue (n = 12), investigator withdrew patient from study
(n = 1), patient lost to follow-up (n = 11), and other mis-
cellaneous reasons (n = 2; see figure 1).

There were no significant differences in demographic
characteristics among the three treatment groups (table 1).
All study participants were able to distinguish between
migraine and nonmigraine headaches; all reported 24-hour
pain-free intervals between migraine attacks. Medication
compliance was not significantly different among the three
treatment groups as measured using pill counts per bottle.

Clinical efficacy. The primary endpoint was a reduc-
tion in the mean number of migraine attacks measured as
the percentage reduction from baseline in migraine attacks
per month across the 4-month treatment period. The
intention-to-treat population treated with Petasites extract
75 mg (n = 75) had an average reduction of 45% in the
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Table 1 Baseline characteristics (per protocol data set, n = 202) of patients randomized to one of three patient groups after end of run-

in-period

Global difference between

Baseline characteristic Placebo, n = 63 50 mg Petadolex, n = 71 75 mg Petadolex, n = 68 groups, p
Age, y 42 (22-58) 41 (22-60) 42 (22-60) 0.80
Height, cm 168 (158-189) 167 (158-181) 169 (157-185) 0.41
Weight, kg 69 (53-98) 66 (52-98) 66 (50-100) 0.38
Gender, % F 79 87 79 0.37
Type of migraine, %

With aura 19 (n = 12) 23 (n = 16) 28 (n = 19) 0.16

Without aura 76 (n = 48) 77 (n = 55) 72 (n = 49)

Both 5(n =3) 0(n=0) 0(n=0)
Attack frequency 3(2-7) 3 (2-6) 3(2-7) 0.17
Attack days/mo 3(2-8) 3(2-7) 3(2-7) 0.17
Attack duration, h 11 (2-46) 13 (4-61) 12 (4-45) 0.81
Attack intensity score 2 (1.7-2.7) 2 (1.5-3) 2(1.5-3) 0.32

Values are medians (5th and 95th percentiles) and are rounded. Significance testing for continuous data: rank analysis of variance for

frequencies: x? test, exact if necessary.

number of attacks per month as compared with 28% for
the placebo group (n = 75) (p = 0.005 vs Petasites extract
75 mg). The Petasites extract 50-mg group (n = 79) had a
32% decrease in attack number from baseline (figure 2;
p = 0.43 vs placebo). Petasites extract 75 mg was signifi-
cantly more effective than Petasites extract 50 mg (p =
0.04). Results were similar for the per-protocol analysis.
To describe the onset of action, we evaluated change in
attack frequency for each individual month following start
of treatment (figure 3). After 3 months of treatment, the
reduction in the number of attacks per month in the per-
protocol population was highest with the Petasites extract
75 mg (58%), followed by Petasites extract 50 mg (42%) and
placebo (26%). Reduction in the attack frequency was sig-
nificantly greater for Petasites extract 75 mg vs placebo at
months 1, 3, and 4. There was no consistent pattern of
treatment effect on attack duration or intensity.
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Figure 2. Reduction in headache frequency: intention-to-
treat analysis over 4 months. Petasites extract 75 mg was
more effective (45%) than placebo (28%) in reducing mi-
graine attack frequency over baseline (p = 0.005). Peta-
sites extract 75 mg was also more effective in reducing
attack frequency over baseline as compared with Petasites
extract 50 mg (32%; p = 0.04).
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Patients who had a 50% reduction in mean attack fre-
quency per month relative to baseline were considered “re-
sponders.” Figure 4 shows that the mean percentage of
responders in the Petasites extract 75-mg treatment group
(per protocol) was significantly larger than for the placebo
treatment for months 1 through 4 of the study. There were
no statistically significant differences in the Petasites ex-
tract 50-mg treatment group as compared with either pla-
cebo or Petasites extract 75 mg.

Detailed results for other primary and secondary out-
come variables with the corresponding effect sizes and
their 95% CIs are available (see table E-1 on the Neurology
Web site at www.neurology.org). Global assessment of effi-

Month2 Month3 Month4

Month 1

Baseline

Mean percent change from baseline

Figure 3. Mean percentage change in headache frequency
by study month. Petasites extract also was associated with
a monthly improvement in headache frequency from base-
line values, with significant differences observed as early
as month 1 for patients treated with Petasites extract 75
mg bid. **p = 0.02 vs placebo, ***p = 0.001 vs placebo;
all other comparisons, p > 0.05. Squares = placebo; cir-
cles = Petasites 50 mg; triangles = Petasites 75 mg.
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Figure 4. Treatment response. The percentage of patients
who demonstrated a >50% reduction in attack count from
baseline was highest in the group treated with Petasites
extract 75 mg bid, with differences from placebo achieved
the first month following treatment. *p < 0.05 vs placebo;
all other comparisons, p > 0.05. Diamonds = placebo;
squares = Petasites 50 mg; triangles = Petasites 75 mg.

cacy by the patients is shown in table E-2 (on the Neurol-
ogy Web site).

Tolerability. Over the 4-month course of treatment,
131 adverse events were reported by 80 participants. Over-
all, there were five serious adverse events, which included
one planned hospitalization for acupuncture and neural
therapy (in the placebo treatment group), food poisoning
(one patient in the placebo group), epilepsy (one patient in
the Petasites extract 75-mg group), and basal cell carci-
noma (Petasites extract 75 mg; two patients). None of these
events was judged to be treatment related.

The majority of adverse events were either mild or mod-
erate in intensity and occurred at comparable frequencies
in all groups. The most common adverse events were gas-
trointestinal disorders and neurologic disorders (table 2).
Significant differences in the incidence of adverse events
between Petasites extract 75 mg or 50 mg vs placebo were

observed only for burping. The patients’ global assessment
of tolerability is shown in table E-2 (on the Neurology Web
site).

Other laboratory tests also show that Petasites extract
was well tolerated. No changes were observed during the
5-month study for systolic blood pressure, diastolic blood
pressure, heart rate, SGOT, SGPT, GGT, or bilirubin.

Discussion. The results from this study support
the efficacy of Petasites extract (butterbur) extract as
a preventive therapy for migraine. Petasites extract
75 mg bid was more effective than placebo on numer-
ous endpoints. The 50-mg bid dose did not reach
statistical significance in this study, although there
is a suggestion of a dose-response curve; a previous
single center study demonstrated that Petasites ex-
tract 50 mg bid was more effective than placebo in
reducing headache frequency in patients with
migraine.”!!

The magnitude of the treatment effect for the
75-mg dose of Petasites was substantial. Though
cross-study comparisons may not be valid, this level
of treatment effect is broadly comparable with re-
sults obtained with prescription preventive
medications.'>'” For example, the mean 4-week re-
duction in migraine headache frequency for Petasites
extract 75 mg in the intention-to-treat analysis was
45% vs 28% for placebo. In clinical trials of prescrip-
tion preventives, if 50% of patients achieve a 50%
reduction in attack frequency, that is considered a
good therapeutic response.'?'?

The mechanism of action of Petasites extract in
migraine is uncertain. Laboratory studies report that
Petasites extract has anti-inflammatory properties
including antileukotriene activity in in vitro
studies.’®?! Leukotrienes and other inflammatory
mediators have been implicated in the inflammatory
cascade associated with migraine.?>?* Another possi-
ble site of action involves an effect on calcium chan-

Table 2 Adverse events considered possibly related to study medication

Adverse event

Petasites 75 mg, n = 75

Petasites 50 mg, n = 79 Placebo, n = 76

Cardiac disorders 1(1.3%) 0 0
Disorders of ears and labyrinth 0 1(1.3%) 1(1.3%)
Gastrointestinal disorders 17 (22.4%) 20 (25.6%) 5(6.7%)
General disorders 1(1.3%) 0 1(1.3%)
Infections and infestations 0 2 0
Neurologic disorders 1 (1.3%) 4 (5.1%) 1 (1.3%)
Neurologic disorders, general disorders 0 1(1.3%) 0
Renal and urinary disorders 0 0 1(1.3%)
Respiratory, thoracic, and mediastinal disorders 1 (1.3%) 0 0
Disorders of eye 0 0 1(1.3%)
Skin and subcutaneous tissue disorders 2 (2.6%) 0 1(1.3%)

All adverse events were classified according to the Medical Dictionary of Regulatory Affairs, and treatment groups were compared. No
significant differences between treatment groups were observed in relation to incidence of adverse events, with the exception of an in-
crease in burping observed in association with both doses of Petasites extract.
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nels, as demonstrated in vascular smooth muscle
and trachea.?*?

The higher than usual placebo rate may be a con-
sequence of the medically naive study population
that particularly benefits from education about trig-
ger factor avoidance and disease self-management.
These potential differences in study population also
make comparisons across studies difficult.

Petasites extract 75 mg bid was associated with a
significant improvement over placebo in mean
monthly attack count and in the number of patients
showing a =50% improvement in attacks. Petasites
extract was well tolerated with only gastrointestinal
upset (most commonly reported as burping) reported
as the most common adverse event. Similar to other
migraine studies, long-term studies need to be done
that further explore the tolerability of Petasites ex-
tract of a =1-year period. However, the patented spe-
cial Petasites extract has been marketed in Germany
since 1988. More than a half-million individuals
have been exposed to the product, and the overall
frequency of adverse reactions from pharmacovigi-
lance is very low. Most frequent organ-specific ad-
verse effects are attributed to the gastrointestinal
system and are of a mild and transient nature.
Based on the volume of sales of a 100-mg daily dose
regimen, it is estimated that approximately 500,000
individuals have been exposed to this specific prod-
uct since 1992, with an estimated duration of intake
for 3 months. From this postmarketing assessment,
there have been 115 reports of suspected adverse
events, representing an overall reported adverse
event frequency of 0.02%, further supporting the
published results from clinical studies that this spe-
cific formulation of Petasites extract is used as an
alternative medicine and is well tolerated.?® How-
ever, patients must be cautioned against consuming
any part of the Petasites plant in any form other
than the specific products prepared commercially
(such as Petadolex), in which the plant carcinogens
have been removed.

Appendix

Contributors: Dr. Lipton was the principal investigator for the United
States, consulted on the design of the trial, and wrote the article. Dr. Gobel
was the principal investigator for Germany, consulted on the design of the
trial, and revised the manuscript. Drs. Einh#dupl, Wilks, and Mauskop
participated as site investigators and critically reviewed the manuscript.
Data entry and statistical analysis were done in an independent statistical
institute by Ulrich Stefenelli (Fachinstitut fiir Statistik, Wiirzburg, Ger-
many) with support from Volker Rahlfs and Johannes Vester (IDV Dat-
enanalyse und Versuchsplanung, Gauting, Germany) and Anette Knoll
(BZT Clinical Research, Munich, Germany).

Participating centers: The study was conducted in nine primary care or
specialty centers in the United States and Germany. European centers: H.
Gobel (Kiel, Germany); R. Schellenber (Hiittenberg, Germany); W. Gross-
man (Miinchen, Germany); G. Miiller-Schwefe (Goppingen, Germany); M.
Einh&upl (Berlin, Germany). US centers: N. Mueller (Englewood Cliffs, NJ);
K. Wilks and R.B. Lipton (Towson, MD); A. Mauskop (New York, NY).
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