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Abstract: Migraine has a heavy socioeconomic impact in terms of lost productivity and burden 

on the health care system. The efficacy of current drug regimens in migraine prophylaxis is 

limited, and therapeutic alternatives are needed. These include a range of herbal medicines based 

on butterbur, feverfew, St John’s wort, and Ginkgo. Of these, Petadolex®, an extract of the but-

terbur root, is the most promising. Petadolex® has been investigated in four studies, including one  

good quality clinical trial involving 202 patients, two randomized controlled trials with smaller 

cohorts including adults and children, and a large observational, open-label study. However, 

post-marketing surveillance only supports its safety at lower doses and over treatment durations 

shorter than those used in the clinical trials. Moreover, the long-term safety of the product has 

been called into question, leading to withdrawal in some European countries. This review draws 

an overall picture of this complex set of data. The safety and efficacy of Petadolex® remains a 

matter of debate by a number of clinical, regulatory, and professional bodies.
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Introduction to herbal therapies  
in migraine prophylaxis
Migraine affects an estimated 324 million patients worldwide, and has a heavy 

 socioeconomic impact in terms of both lost productivity and burden to health care 

systems.1,2 Once considered a psychologic problem due to comorbidity with other neu-

rologic and psychiatric illnesses,3 migraine is nowadays a well recognized idiopathic 

condition, although many of its pathophysiologic aspects still remain obscure.4 The 

lack of well defined targets, the multifactorial nature of the condition (involving both 

genetic and environmental factors), and variability in symptoms reported by patients 

hampers drug discovery efforts.5

Migraine is typically characterized by severe headache, photophobia, phonophobia, 

and/or nausea, and may be preceded by a series of visual symptoms known as “aura”. 

The “attacks” may last from hours to days, and recur at intervals of varying duration. 

Symptoms generally occur less frequently and become less severe as the patient gets 

older.6 In North America and Europe, the one-year prevalence of migraine is 6% in 

men and 15%–18% in women.1

Migraine may affect any age group. In children, there is a worrying shift in peak 

incidence towards younger age groups,7–9 potentially affecting future career oppor-

tunities by reducing school attendance.10,11 Until puberty, boys and girls are equally 

likely to develop migraine, but in adulthood it is more common in women than men 

in a 3:2 ratio, which is generally consistent across countries.9
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Prescription medications commonly used to treat migraine 

headache include common pain killers, triptans, and ergot 

derivatives. Prevention in patients with more than three 

migraine attacks per month may involve a beta-blocker, 

an antidepressant, or antiseizure medication, depending on 

the history of the patient.5,12–14 However, these prophylactic 

strategies have limited efficacy, with response rates ranging 

from only 20% to 40%.13,15 In this context, the importance of 

alternative pharmacologic treatments or even nonpharmaco-

logic approaches to migraine prophylaxis,16 such as behav-

ioral strategies,17 complementary therapies (relaxation, sport, 

music therapy), and changes in diet and lifestyle is clinically 

recognized,12 and these strategies continue to be explored 

in an attempt to provide better quality of life for migraine 

sufferers.11,18

In Europe and North America, popular herbal  remedies for 

migraine include butterbur (Petasites hybridus,  Asteraceae, 

root) and feverfew (Tanacetum parthenium, Asteraceae, 

leaves).19 Both have a common chemical profile dominated 

by sesquiterpenes.19,20 There are also some reports on the 

use of St John’s wort (Hypericum perforatum, Hypericaceae, 

flowering aerial parts) for the treatment of migraine attacks. 

Its chemistry is characterized by the naphthodianthrone 

hypericine21 but it is now known that both butterbur and 

St John’s wort contain significant amounts of melatonin, 

a deficit of which has been related to migraine.22 Ginkgo 

(Ginkgo biloba, Ginkgoaceae, leaves) has been also used 

in clinical interventions and its efficacy may be related to 

its active principles, ie, Ginkgolides,23 which are diterpene 

trilactones and potent inhibitors of platelet-activating factor 

activity,24 and its anti-inflammatory, antiallergic, antioxidant, 

and neuroprotective effects.25 This pharmacologic profile is 

important in minimizing the effects of ischemia-reperfusion 

and reducing synthesis of platelet-activating factor, levels of 

which are increased during migraine attacks and may account 

for persistent platelet activation during migraine crises.26

A number of clinical studies have been conducted using these 

herbal medicines, yielding mixed results for feverfew27 (possibly 

due to wide variation in the products tested), some preliminary 

insights into St John’s wort,28 promising preliminary results for 

Ginkgo components,29 and quite convincing evidence for a spe-

cial butterbur root extract called Petadolex®, a proprietary herbal 

medicinal product that is the subject of this paper.11,30–34

Butterbur: the plant and its uses
The traditional herbal medicinal drug is the root or whole 

herb of Petasites hybridus (L.) Gaertn P, Mey B, et Scherb 

(Asteraceae).35 Synonyms include P. officinalis Moench, 

P. ovatus Hill, P. sabaudus Beauverd,36 P. vulgaris Desf, and 

Tussilago petasites L.35 The common name butterbur may be 

ambiguous in North America, where it is known as “European 

butterbur”, whilst the name butterbur is linked to Petasites 

japonicus (Siebold and Zucc) Maxim.37 Other common 

names are petasites, butterbur, bog rhubarb, umbrella plant 

(English), farfaraccio maggiore (Italian), chapeau du diable 

(French), and gewöhnliche pestwurz (German).38 It can be 

found throughout the northern hemisphere (Asia, Europe, and 

parts of North America) along rivers, ditches, and marshy 

areas. Stalks of reddish flowers appear before the very large 

heart-shaped leaves. Its chemistry is characterized by essen-

tial oils (up to 0.4%), sesquiterpenes (notably petasine and 

isopetasine), related sesquiterpene lactones ( bakkenolides 

and eremopetasitenins), and the notorious pyrrolizidine 

alkaloids, eg, senecionine20 (Figure 1).
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Figure 1 Representative secondary metabolites of butterbur.
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Traditional indications include the treatment of painful 

spasm, chiefly urinary tract pain and asthma.20,35 Although 

some research has demonstrated the antispasmodic proper-

ties of petasites extracts, which may underlie their popular-

ity, relevant clinical evidence for their use remains limited. 

 However, use of butterbur as an antiasthmatic agent is 

supported by some clinical data.39,40 Interestingly, asthma 

is comorbid with migraine in both children41 and adults.42 

Proinflammatory lipid mediators, including leukotrienes, 

have been identified as important mediators in asthma and 

are also known to contribute to headache and migraine.43,44 

 Interestingly, there is evidence that petasines inhibit the 

biosynthesis of leukotrienes.45–47 An open-label study of 

montelukast, an eicosanoid receptor antagonist, reported 

promising results in migraine.48 Unfortunately, a further 

randomized controlled study with a more robust design failed 

to find any significant efficacy for this treatment.49

On the other hand, the two major modern indications 

for medicinal butterbur products, ie, migraine and allergic 

rhinitis, are supported by a number of trials using two differ-

ent but technically similar proprietary plant extracts devoid 

of toxic alkaloids. It is known that allergy and migraine are 

often comorbid conditions, with many patients suffer-

ing from “sinus headache” or migraine-associated food 

intolerance.42,50,51 Shared biochemical pathways between 

migraine and allergy are a matter of debate, with histamine 

playing a key role in triggering migraine via vasodilatation 

and inflammation.52 Therefore, the antihistamine properties 

of butterbur extract may be a common mechanism explaining 

at least in part its modern therapeutic indications.

Quality and safety of butterbur  
products and their components
Ensuring consistent quality of herbal medicinal products 

is a major challenge in the pharmaceutical industry. The 

complex and often variable chemistry of these products, as 

well as the risk of botanical misidentification or adulteration, 

requires use of state-of-the-art analytical techniques.53 This 

makes it difficult to compare different products containing 

the same active herbal ingredient, given that they are likely to 

have been processed in different ways, resulting in different 

chemical profiles.

Butterbur is a paradigm of these challenges. On the one 

hand, the quality of butterbur products must be ensured by 

providing a constant content of petasines, ie, the sesquiter-

penes believed to be the active compounds. On the other 

hand, safety must be assured by removing the extremely toxic 

pyrrolizidine alkaloids to avoid hepatotoxicity.20,54

The pyrrolizidine alkaloids are generally found in young 

and metabolically active parts of the plant, including the 

rhizomes and flower stalks, whereas the leaf buds, petioles, 

and leaf blades are nearly free of pyrrolizidine alkaloids. In 

contrast, there is not much variation in sesquiterpene content 

across the plant. The most common manufacturing process 

involves extracting parts of the plant with a limited pyrroliz-

idine alkaloid content, such as the roots and leaves, using 

very apolar solvents such as chloroform or supercritical CO
2
. 

These solvents selectively extract the sesquiterpenes, with 

only traces of the very polar pyrrolizidine alkaloids, which 

mostly remain within the plant material. Chemical features 

determining the toxicity of these alkaloids are the presence of 

a double bond in the 1,2 position of the pyrrolizidine moiety, a 

hydroxymethyl substituent (C-1 position) in the pyrrolizidine 

moiety, preferably with a second hydroxyl group in the C-7 

position, and esterification of the primary hydroxymethyl 

group with a branched monocarbolic or dicarbolic acid 

 containing at least five carbon atoms (necic acid).55

In 2012, the European Medicines Agency published an 

extended account of the toxicity of these alkaloids and their 

implications for herbal medicines.55 All European partners 

recognize them as a great danger to public health and strictly 

limit their presence in medicinal products. However, there is 

a certain lack of consensus, with some countries (Belgium, 

Austria) enforcing a “zero tolerance principle” with regard 

to medicinal products containing pyrrolizidine alkaloids 

intended for internal use and others requiring very low 

 exposure limits. For example, in Germany, the maximum 

daily dose for internal use of unsaturated pyrrolizidine 

alkaloids and their N-oxides is set at 1 µg for a maximum 

duration of 6 weeks per year or 0.1 µg without any limit on 

duration.55 In the Netherlands, the final product must contain 

less than one part per billion (µg/L).20 A maximum daily 

exposure of 10 µg is considered the limit for external use.35 

There is still a concern about long-term exposure to these 

low levels of pyrrolizidine alkaloids, which are believed 

to induce tumors via a genotoxic mechanism mediated by 

formation of 6,7-dihydro-7-hydroxy-1-hydroxymethyl-5H-

pyrrolizin, a derived DNA adduct.56 Even if a product meets 

these requirements, the advice is that it should not be used by 

pregnant or nursing women, young children, or people with 

severe kidney or liver disease until further safety testing has 

been performed.55 Manufacturers are usually required to warn 

the public to discontinue consumption should any symptom 

of liver toxicity appear (see Table 1).57

There are some preliminary studies on the quality of 

the petasites-based dietary supplements freely available on 
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the market. In a study conducted by Bauer,58 analysis of the 

petasine/isopetasine content of six such products showed 

that only one complied with the labeling , another product 

contained double the claimed dose and the rest contained 

approximately 10,000-fold less than the content speci-

fied on the label. In a similar way, Avula et al sampled 21  

different butterbur-containing dietary supplements, find-

ing eleven to be in the dose range of 5–11.6 mg, four to 

contain traces only (,0.1 mg per dosage unit), and six 

without any trace of the active principle. Importantly, and 

of concern, is that pyrrolizidine alkaloids were detected in 

seven of these dietary supplements.59 Although fraudulent, 

underdosing of such products is not a health issue, but the 

existence of pyrrolizidine alkaloid-containing products on 

the market may result in serious toxicity and eventually 

cause a fatal outcome.

A closer look at the identity of the surveyed products 

reveals that only original Petadolex®-based products (Weber 

and Weber GmbH and Co, KG, Inning/Ammersee, Germany; 

Linpharma Inc., Oldsmar, FL, USA) consistently “pass” 

these quality screenings. Petadolex® is a proprietary extract 

standardized to provide a minimum of 15% petasines and to 

be “virtually free of pyrrolizidine alkaloids”.60 It has been 

manufactured since 1988 according to a patented process61 

involving extraction of underground butterbur plant material 

using supercritical CO
2
 and further purification with acidic 

water. This results in a product with a pyrrolizidine alkaloid 

content of less than 0.1 parts per billion and a total petasine 

content of around 40%. These levels are measured by the 

manufacturer using enzyme-linked immunosorbent assays 

which are 1,000 times more sensitive than instrumental 

techniques such as gel chromatography. Still, there are some 

contradictory data in the literature referring to Petadolex® 

containing less than 0.088%62 or less than 0.088 parts per 

million.63

It is worth mentioning that Ze339® (Tesalin®, Max Zeller 

Söhne AG, Romanshorn, Switzerland) is another technologi-

cally and chemically similar butterbur extract which differs 

only in that it is sourced from the leaves of the plant.64 This 

proprietary extract has been clinically tested for the treatment 

of allergic rhinitis.65

Clinical studies using Petadolex®

Efficacy
A search in PubMed for clinical trials involving butterbur 

products and migraine yielded only four reports, all using 

the proprietary extract, Petadolex® (Table 2). The last 

systematic review was published in 2006,63 when only 

two randomized controlled studies were available. The 

first was a study in a small cohort designed and run by 

German researchers, which appears to be duplicated in 

the literature.31,32 Its findings were re-evaluated in 2004 

by Diener et al using state-of-the-art statistical methods to 

meet the International Guidelines E9.30 This exploratory 

trial was followed by a larger confirmatory study conducted 

in primary care and specialty centers in both the US and 

Germany.33 It reported moderate evidence of effectiveness 

in the prophylaxis of adult migraine when using a higher 

than the recommended dose of the proprietary petasites 

root extract, Petadolex® (150 mg versus 100 mg).63 In 2005, 

Pothmann et al published a prospective observational study 

on the efficacy of Petadolex® in children and adolescents 

with severe migraine. The authors reported that Petado-

lex® 50–150 mg/day reduced the frequency of attacks and 

increased the percentage of responders, with a low rate of 

adverse events.34 However, its open-label, uncontrolled 

design and the wide age range of the cohort do not allow 

comparison of its results with those of the previous two 

multicenter, placebo-controlled studies in adults. It was 

only in 2008 that a randomized controlled trial investigated 

the use of Petadolex® in childhood migraine, which may be 

considered exploratory in nature due to the small cohort 

involved. The outcome was a significantly better effect in 

the Petadolex® completer group compared with placebo. 

Interestingly, increasing the dose in nonresponders was 

associated with an even smaller response. This suggests 

that an insufficient response to Petadolex® over 8 weeks 

might be indicative of “nonresponsiveness”. In general, the 

response to this extract was evident during the first weeks 

of treatment, although a full response only comes after a 

few months of treatment.11

Although the number of trials is rather small, and the 

individual trials are too different in design to draw compari-

sons, a recent meta-analysis by the American Academy of 

Neurology and the American Headache Society concluded 

that the existence of at least two “good” clinical trials, ie, 

Table 1 Symptoms of possible drug-induced hepatitis associated 
with administration of pyrrolizidine alkaloids54,57

• Unusual tiredness
•  weakness or lack of appetite linked to sudden, unintentional weight 

loss
•  Jaundice (yellowish pigmentation of the skin and/or white portion of 

the eyes)
• Dark urine
• Light-colored stool
• Abdominal pain, cramps, nausea, and/or vomiting
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those published by Grossmann and Schmidramsl31,32 and by 

Lipton et al in 2004,33 are enough to warrant endorsement of 

butterbur as a prophylactic agent in migraine.66 However, this 

has been received with polemic. First, the authors literally 

suggest that “petasites (butterbur)” is effective for migraine 

prevention. This is misleading given that the clinical trials 

were not dealing with butterbur, which is potentially lethal 

when unprocessed, but with the special extract, Petadolex®, 

which is free of pyrrolizidine alkaloids and therefore safe. The 

weak wording and citation of the flawed report by  Grossmann 

and Schmidramsl,31,32 instead of the more correct one reported 

by Diener et al,30 prompted a series of letters to the editor of 

Neurology questioning the guidelines.67 Further, some criti-

cisms of the methodology of the whole meta-analysis were 

raised because some drug treatments dismissed in a previous 

similar meta-analysis were now better ranked despite the lack 

of new clinical trials.68

To complicate matters further, the position of the  American 

Academy of Neurology and the American  Headache Society 

disagrees with that of the German, Austrian, and Swiss head-

ache societies and the German Society of Neurology. These 

European medical societies did not endorse the efficacy of 

Petadolex® found by Lipton et al because “the multiple test 

procedure was not taken into account either in the study 

methodology or the results section of the publication, and 

the chosen statistical procedure enables no confirmatory 

proof of efficacy for any of the three endpoints”.69 This is 

a less favorable analysis than the one reported by Agosti 

et al,63 who concluded that there was “moderate evidence of 

effectiveness” for Petadolex®, although still recommending 

further studies.

Comparison with other herbal products
Feverfew is another important herbal medicine in migraine 

prophylaxis and/or treatment. Several clinical trials are 

available and show an overall lack of clear efficacy, possibly 

due to the great diversity of the tested products, some of 

which were of poor quality.27 Only one of the trials used a 

proprietary extract of feverfew (MIG-99®), which is fully 

characterized and technologically similar to Petadolex®. 

Despite the negative results of a first exploratory trial,70 it 

was noted that a very specific subgroup of patients with at 

least four attacks during the 28-day baseline period expe-

rienced significant improvement on a daily dose of three 

capsules of MIG-99® each containing 6.25 mg of extract. 

This encouraged a second clinical trial which confirmed 

these preliminary results.71 Interestingly, this study was 

run by Diener et al, the same team behind the reinterpre-

tation of the first clinical study of Petadolex®,30 and the 

patients were recruited on the basis of very similar profiles. 

Table 2 Published clinical studies of Petadolex®

Reference  
(trial design)

Cohort, sample size,  
group characteristics

Duration of therapy Variables (outcome) Adverse events

Diener et al30 
(Randomized, double- 
blind, group-parallel,  
placebo-controlled)

60 adults (18–60 years)  
meeting iHS criteria, 27 on  
placebo, 33 on drug

Petadolex® 100 mg/day for 
12 weeks

Frequencya,* (↓60%). 
Respondersb,d (45% Petadolex,®  
15% placebo).

None reported

Lipton et al33 
(Multicenter, randomized, 
double-blind, three-arm,  
parallel-group, placebo-
controlled)

202 adults (22–60 years)  
meeting iHS criteria;  
63 on placebo, 71 on 
100 mg of drug and 
68 on 150 mg of drug

Petadolex® 100–150 mg/day  
for 16 weeks

Frequencya,* (↓48% for 75 mg 
bid; ↓36% for 50 mg bid). 
Respondersb (68% for 75 mg 
bid; 49% for placebo).

20% 
(mostly “burping”)

Pothmann et al34 
(Multicenter,  
prospective, open-label)

108 children and 
adolescents (6–17 years) 
meeting iHS criteria

Petadolex® 50–150 mg/day 
(depending on age and  
responsec), 16 weeks

Frequencya,* (↓63%). 
Respondersb (77%). 
Global assessmentd (↑91%).

7.4% 
(mostly “burping”)

Oelkers-Ax et al11 
(Randomized, three-arm,  
parallel-group, partly  
double-blind,e 
placebo-controlled)

58 children (aged 8–12 years)  
meeting iHS criteria (19 on  
placebo, 19 on drug therapy,  
and 20 on music therapy)

Petadolex®: 50 mg/day  
(age group 8–9 years) or  
100 mg/day (age group  
10–12 years); 12 weeks  
treatment 8-week post- 
treatment phase and  
8-week follow-up phase

Frequencya,* (↓59% in follow- 
up period). 
Respondersb,f (26% post- 
treatment, 53% in follow-up  
period). 
Dropout rate (0% placebo;  
5% Petadolex®; 16% music therapy).

None reported

Notes: *primary variable; apatient records; bpatients achieving more than 50% reduction in migraine attacks; cin months 1–2, subjects aged 6–9 years received 50 mg/day 
and those aged 10–17 years received 100 mg/day; in months 3–4, responders continued with the previous dosing, and nonresponders increased the dose to 75 mg/day (6–9 
years of age) or 150 mg/day (10–17 years of age); dpatient assessment on verbal points scale; edouble-blind for Petadolex® group, not double-blind for music therapy; fpatient 
assessment of well-being on a six-point verbal scale and treatment progression recorded in a migraine journal especially designed for children and adolescents. Petadolex,® 
Linpharma inc., Oldsmar, FL, USA.
Abbreviations: bid, twice daily; HiS, international Headache Society.
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Despite MIG-99® showing significant effects, the response 

rate was just 30.3%, leading to a level B classification by 

the American Academy of Neurology and the American 

Headache Society.66

There are no quality studies for other herbal remedies in 

migraine. However, it is worth mentioning that proprietary 

extracts of Ginkgo and its component Ginkgolide B, either 

alone or in combination with vitamins and minerals, are the 

subject of an increasing number of interventions in adult and 

young migraineurs.23,29,72,73 Their results seem promising, but 

the variable composition of the treatments, the open-label 

trial designs, and the small cohort sizes make it difficult 

to draw any preliminary conclusions. Accordingly, Ginkgo 

is generally disregarded as a preventive agent for migraine 

in the guidelines published by the American and European 

headache associations.66,69

Safety and tolerability
Preclinical studies based on acute, subchronic, and chronic 

animal models as well as in vitro mutagenicity studies 

indicate that Petadolex® has no significant toxic effects.74 

The available data from clinical studies (3–4 months of 

treatment) do not show significant differences compared 

with placebo regarding adverse events possibly causally 

related to  Petadolex®, except for “burping”. This well known 

adverse effect is of a mild and transient nature. In addition, 

no changes were observed in systolic or diastolic blood pres-

sure, heart rate, serum glutamic oxaloacetic transaminase, 

serum glutamic pyruvic transaminase, gamma-glutamyl 

transpeptidase, or bilirubin during the study by Lipton et al 

(4 months of treatment).33

Safety in children and adolescents has been actively 

explored in some 160 patients treated for 3–4 months.11,34 

The available data from these studies indicate excellent toler-

ability in subjects aged 6–17 years at doses of 50–150 mg, 

depending on age and response. The incidence of adverse 

effects was similar to placebo, and generally mild and self-

limiting. However, better trials of longer duration must be 

performed prior to more robust assessment of the safety of 

Petadolex® in this age group. Lipton et al also recognize the 

need to perform longer studies in adults (treatment for more 

than one year) to fully evaluate the relative long-term safety 

and tolerability of this product.33

Quality of life, satisfaction, acceptability,  
adherence, and uptake
According to a recent meta-analysis, the response to common 

preventive pharmacologic treatments of choice,  including 

topiramate, divalproex, timolol, propranolol, atenolol, 

nadolol, acebutolol, captopril, lisinopril, and candesartan, 

is in the range of 20%–40%.15 Thus, the moderate results 

seen with herbal proprietary extracts such as Petadolex® and 

MIG-99® compare very positively and seem to offer patients 

an effective alternative for improving their quality of life. In 

fact, Pothmann et al reported an improvement in overall well-

being of 91.8% in patients treated with Petadolex®.34

Data on dropouts cannot be easily interpreted in terms 

of acceptability. It is true that sometimes the benefits of 

prophylactic treatment may be offset by environmental 

factors. For example, the dropouts in a group of children 

reported on by Oelkers-Ax et al were not related to adverse 

effects but to the “time-consuming” procedures associated 

with the trial.11 In fact, compliance with Petadolex® was 

similar to that found with placebo or music therapy, but 

there were responders in the latter group (.70% versus 

,60%). This highlights the importance of psychological 

factors in this particular age group. In terms of absolute 

numbers, compliance in the clinical trial conducted by 

Lipton et al33 was slightly higher than that of patients in 

a regular tertiary headache center,75 although this may be 

expected in patients who are more closely monitored dur-

ing clinical trials.

Post-marketing safety data  
for Petadolex®

According to a review published in 200374 by the manu-

facturers, post-marketing surveillance for Petadolex®, ie, 

documentation of spontaneous reports of adverse effects, 

started in 1976. By 2002, up to 75 reports from Germany 

and 18 from other countries had been received, and con-

sisted mainly of mild gastrointestinal discomfort. In another 

review published in the same year “four cases of a reversible 

cholestatic hepatitis probably associated with long-term 

administration of butterbur (incidence of 1:175.000)” 

are mentioned.76 Both reviews concluded that the overall 

incidence of “generally mild” adverse effects was very low 

(about 0.02%) in the estimated 500,000 patients treated 

from 1976 to 2003.

These data have to be interpreted with caution. First, they 

do not relate to the same product. Until 1988, Petadolex® 

was manufactured using methylene chloride as the extrac-

tion solvent, and thereafter using supercritical CO
2
 extrac-

tion, which is the product used in clinical trials. Second, the 

authors had an obvious conflict of interest, being employed 

by either the manufacturer or a commercial distributor of 

Petadolex® products.
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In fact, the safety profile of Petadolex® was first called 

into question by the Swiss authorities one year before these 

reviews, following the appearance of three clinical cases 

in Germany associated with consumption of Petadolex®-

based products. As a consequence, products containing 

Petadolex® had to add a warning about the possible (albeit 

rare) risk of liver toxicity to the patient information leaflet 

(Table 1).57

Two years later, there was a Swiss report of six cases 

of liver toxicity associated with use of Petadolex®-based 

products for migraine prophylaxis. Importantly, it was also 

reported that two batches of Petadolex® had to be withdrawn 

from the market due to a high content of pyrrolizidine 

alkaloids during this time. On these grounds, the Swiss 

Agency for  Therapeutic Products rated the benefit-risk 

ratio of Petadolex®-based products as negative, banned 

their commercialization, and revoked their registration.77 

In Germany, these products were still commercialized until 

2009, when the BfArM revoked their registration.78 Many 

countries outside Europe, including the US, still allow the 

commercialization of Petadolex® and other butterbur-based 

herbal products as food supplements. However, these prod-

ucts are also sold over the Internet and therefore virtually 

available worldwide. Interestingly, a similar proprietary but-

terbur (leaves) supercritical CO
2
 extract Ze339® is marketed 

as Tesalin® N in Switzerland, where it is approved for the 

treatment of hay fever.64

Concluding remarks
The available clinical data include one trial with a large 

patient population and good a priori power calculations 

(80%), showing the significant effect of the proprietary 

extract Petadolex® in the prevention of migraine.33 This is 

in agreement with case reports of efficacy coming from two 

smaller clinical trials11,30 involving adults and children and a 

large observational study.34 This preliminary clinical  evidence 

indicates that Petadolex® may reduce the frequency of attacks 

in a subgroup of patients responding to this treatment, who 

only achieve full benefit after 3–4 months of treatment with 

doses up to 150 mg/day. Post-marketing surveillance data 

exist, albeit for inferior doses (100 mg/day) and shorter 

treatment durations (2 months). From the available data, it is 

difficult to infer if the benefit-risk ratio could be maintained 

over longer periods of time,33 and in fact its long-term safety 

profile has been called into question by regulatory authori-

ties, leading to its withdrawal from the European market.77 

Safety concerns are compounded by an apparent failure to 

maintain quality, with the product failing on two occasions 

to meet the stringent low pyrrolizidine alkaloid content 

required in Europe.77

To complicate matters further, there is a lack of consen-

sus among the different professional bodies and academic 

research groups on the real significance of these studies 

and post-marketing surveillance.63,66–69,77 It seems that only 

a new independent, randomized, long-term (.7 months), 

placebo-controlled, double-blind clinical trial, involving a 

critical mass of adult patients receiving different doses and 

followed by exquisite statistical analysis, would establish 

the real efficacy and best posology for supercritical CO
2
 

extracts of butterbur. However, in a complex condition such 

as migraine, efficacy is difficult to measure and there will 

be always environmental factors limiting its effectiveness 

as well as the existence of a subgroup of “nonresponsive” 

patients. Perhaps more importantly, the manufacturers have 

to regain the confidence of regulatory bodies by proving 

that they are able to consistently provide a product devoid 

of pyrrolizidine alkaloids.

At present, many butterbur products of mixed quality are 

freely available on the market. According to the published 

research, it seems that only Petadolex®-based products are of 

consistent quality, whilst other butterbur-based supplements 

aimed at migraineurs may be underdosed or even pose unac-

ceptable risks.58,59 The status of “herbal supplement” means 

that adults suffering from migraine can try this alternative 

therapy at their own risk. In this case, immediate discontinu-

ation and referral to health care professionals is encouraged 

at the first sign of adverse effects (see Table 1). Importantly, 

patients suffering from liver disease, children, and pregnant 

or lactating women must not use this product until more 

safety testing is done.

The journey of Petadolex® illustrates how the complexi-

ties of herbal remedies are still deeply misunderstood by both 

herbalists and medical doctors. Herbalists must understand the 

importance of “highly standardized, state of the art, propri-

etary products” versus “herbal drugs”, the latter either being 

of variable quality or, in the case of butterbur, posing unac-

ceptable safety risks. Health care  professionals, particularly 

medical doctors, need to understand that common plant names 

are not equivalent to generic drugs, and that only proprietary 

products supported by good quality clinical trials and having 

a solid safety profile can be endorsed.

Disclosure
The author reports no conflicts of interest in this work. The 

listing of a medication or supplement herein does not imply 

endorsement or recommendation by the author.
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