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I n recent years, the supply and sales of herbal food
supplements have grown (1). 18.6% of the adult

US population report that they took herbal medicines
in the course of 2002, in comparison with 12.1% in
1997 and 2.5% in 1990 (2–4). Herbal medicines are
marketed in pharmacies, drugstores and directly, with
advertising either in the printed media or, increas-
ingly, from international Internet suppliers, with direct
delivery (1, 5).

Many products are delivered as different formulations,
without any or any adequate declaration of the ingre-
dients, or information on the recommended dosages or
side effects. Translations of product information are
often missing from foreign products (6–8). Product
descriptions with references to "traditional medicine,"
"natural components," or ingredients known to be
harmless imply that there is no risk in using the prod-
ucts.

But herbal products can be risky. There have been
numerous cases of unexpected side effects and inter-
actions from toxic herbal components, contamination
during cultivation (4, 9), inappropriate processing, or
uncritical use. In 1992 in England, a group of young
women suffered interstitial renal fibrosis after using
herbal weight loss drugs. Moreover, liver damage has
been described after taking Teucrium chamaedrys
(wall gamander) (10). 

Substances which must be declared and licensed in
the sense of the German Medicines Act are added to
some herbal formulations in relevant concentrations
(4, 8, 10–15). Investigators have found corticosteroids,
indometacin, phenytoin (8), promethazine, chlomethia-
zole, chlorpheniramine, diclofenac, chlordiazepoxide,
hydrochlorothiazide, triamterene, diphenhydramine,
and sildenafil (13) in allegedly herbal products. In
recent years, not the substances themselves, but their
active metabolites, such as N-bidesmethylsibutramine
(15) or N-nitrosofenfluramine (14–16) have been added
to some weight loss preparations.

Products are monitored by national agencies. Regu-
lations and recommendations on marketing herbal
products used to be specific for each country, but have
now been harmonized by the FDA (Food and Drug
Administration) and the EMEA (European Medicines
Agency; Committee on Herbal Medicinal Products,
CHMP) (6, 14, 17–20, e1).
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SUMMARY
Background: In recent years, the market for dietary
supplements has grown. International products are readily
available for purchase over the Internet. We report 17 cases
of poisoning with a single product, said to be of purely
herbal origin, that was bought over the Internet. A complete
declaration of the ingredients was not available.

Methods: We performed a retrospective study of cases of
poisoning documented by the Göttingen and Freiburg
poison information centers from 2005 to 2008. In 4 cases,
we were able to perform toxicological analyses of leftover
capsules and urine samples.

Results: The manifestations of poisoning in the 17 documented
cases included malaise, tachycardia, headache, agitation,
arterial hypertension, nausea, vomiting, dyspnea, insomnia,
left-sided chest pressure, elevated temperature, and, in two
cases, psychosis after the substance was combined with
atomoxetine and methylphenidate and with citalopram,
olanzapine, and chlorprothixene. The frequency of cases
rose markedly in the last year of the study. The toxicological
analyses of all samples studied revealed sibutramine. The
dose in each capsule was nearly twice the maximum daily
dose sibutramine in the medication containing this
substance that is licensed for use in Germany. 

Conclusions: Products available without a prescription whose
contents are claimed to be purely herbal may nonetheless
contain synthetic substances in concentrations far above
the therapeutic range and may be a cause of poisoning.
When taking the history of a patient possibly suffering from
an intoxication, the physician should ask specifically about
drugs, dietary supplements, and so-called lifestyle products
that were obtained without a prescription. It would be
desirable for the contents of all such products to be
declared, as required by law, so that their suitability for the
market can be checked. 

Dtsch Arztebl Int 2009; 106(13): 218–22
DOI: 10.3238/arztebl.2009.0218

Key words: sibutramine, weight-reducing drugs,
dietary supplements, pharmaceutical industry, Internet

Giftinformationszentrum Nord, Zentrum Pharmakologie und Toxikologie 
Göttingen, Niedersachsen: Dr. med. Müller

Institut für Rechtsmedizin, Universitätsklinikum Freiburg:
Prof. Dr. rer. nat. Dipl.-Chem. Weinmann

Vergiftungs-Informations-Zentrale, Universitätsklinikum Freiburg:
Dr. med. Hermanns-Clausen



Deutsches Ärzteblatt International⏐⏐Dtsch Arztebl Int 2009; 106(13): 218–22 219

M E D I C I N E

We will now report on a Chinese weight loss
preparation which can be purchased over the Internet
(21–23). This contains undeclared concentrations of
sibutramine at concentrations greater than those in
licensed medicines (24). This first led to intoxications
in 2005 (25), with a striking number of enquiries to
poison information centers in recent months. Cases
between 2005 and June 2008 will be considered.
According to the Internet advertisements, the
product contains herbal ingredients and is declared as
a food supplement. A synthetic drug (active substance)
has been detected analytically and identified as
sibutramine.

Sibutramine (figure 1) has been approved in Ger-
many as an anti-obesity drug. It has structural similar-
ities to amphetamine (figure 2) and is a serotonin-
noradrenaline reuptake inhibitor (SNRI) (24, e2–e4).
The recommended daily dose is 5 to 15 mg (e2). If a
low initial dose is not sufficiently effective, it may be
increased to a maximum daily dose of 15 mg (24). After
oral administration, sibutramine is rapidly absorbed
and is subject to marked first pass metabolism. The
primary metabolites (norsibutramine and dinorsibu-
tramine) are responsible for the activity and inhibit the
reuptake of noradrenalin and serotonin from the synaptic
cleft (24, e2, e3). The half-life is given as 14 h or 16 h
(24, e4). Elimination is largely hepatic. No change in
the half-life has been found up to a 30 mg dose, so that
it can be assumed that plasma concentrations are dose
dependent up to this dose (24). Metabolism mainly
occurs through cytochrome P450, subtype 3A4
(CYP3A4), so that plasma concentrations may be
increased if sibutramine is combined with other drugs
metabolized by this enzyme (for example, ketoconazole,
erythromycin, and cimetidine [e5]). In addition,
activity may be enhanced in combination with other
substances which increase the concentration of sero-
tonin or noradrenaline in the synaptic cleft or which
act as serotonin agonists because of structural similarity
(e6). For these reasons, certain combinations are contra-
indicated, particularly with some weight loss drugs,
such as other SSRIs, MAO inhibitors, amphetamines,
triptans, or ergotamines, and some opioids (24, e2,
e3).

The dose of sibutramine in a capsule of the product
corresponds to almost twice the maximal daily dose
for prescription drugs licensed in Germany (24).

Methods
The evaluation was performed retrospectively at the
centers in Freiburg (Baden-Württemberg) and Göt-
tingen (Hamburg, Bremen, Schleswig-Holstein, and
Lower Saxony). The patients were not recorded by
name and we were not provided with their medical
records. The data were therefore based on consulta-
tion records. Case documentation included age, sex,
toxin, dosage, mode of intake, latent period, symptoms,
therapeutic measures already performed, recommended
therapy and the severity of the intoxication according
to the "Poisoning Severity Score" (PSS) (e7).

Results
Since 2005, 17 cases of health problems after taking
Chinese slimming capsules have been reported to the
poison information centers in Freiburg and Göttingen.
These affected 15 women aged from 14 to 38 years
(median 20 years) and two men of unknown age were
affected.

The severity of the poisoning was assessed in 12 cases
as "mild," in three cases as "intermediate," in one case
as "severe," and in one case as not evaluable (e7).

The following symptoms were reported on visiting
the doctor:

Malaise (n = 13), tachycardia (n = 7), headache (n = 4),
agitation (n = 5), arterial hypertension (n = 3), nausea
(n = 4), dyspnea (n = 3), vomiting (n = 3), insomnia (n = 2),
left-sided chest pressure (n = 1), and elevated temper-
ature (n = 1).

A 17-year old female patient also suffered from mi-
nor creatine kinase (CK) elevation. She had taken 1 to
3 capsules daily over a period of 5 weeks, with a body
weight of 40 kg.

A 14-year old girl had taken the slimming capsules
together with her current therapy with atomoxetine
and methylphenidate. Under this combination therapy,
the patient had to be admitted to hospital for psychiatric
treatment for agitation and confusion (e7).

One man had to be admitted to hospital for acute
psychosis after taking the slimming pills. As medica-
tion, he had been taking chlorprothixene, olanzapine,
and cipramil (e7).

The urine of four patients was investigated toxico-
logically and the primary metabolite norsibutramine
was detected. The administered product was provided
for two patients and this was subjected to quantitative
analysis. In a sample from 2005, 32.7 mg sibutramine
(25) was detected and in a sample from 2008 28.3 mg
sibutramine. Aformulation licensed in Germany contains

FIGURE 1 Sibutramine

FIGURE 2 Amphetamine
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15 mg sibutramine per capsule (as sibutramine hydro-
chloride monohydrate).

Discussion
Our experience is that responsible physicians are often
unaware of their patients’ use of "herbal" tablets,
purchased on the Internet and regarded as being harm-
less. Because of the advertising information and the
package leaflet, patients and doctors do not regard
these as being real drugs (4, 5, e8). As a consequence,
the symptoms reported by the patients were often not
regarded as side effects from an overdose or as severe
interactions with previously administered psycho-
therapeutics. Administration of the same Chinese
slimming pill was only identified in all 17 cases after
a specific medical history had been taken, including
food supplements. A causal connection was suspected
and this could be confirmed in four cases from the
toxicological analysis of the capsule content and of
the patient's urine. Sibutramine or its metabolites
could be detected. Other weight loss drugs—such as
fenfluramine or dinitrophenol—were not detectable in
urine.

The most marked symptoms developed in two cases
from the unnoticed combination of sibutramine with
SSRI or with methylphenidate plus atomoxetine. It
was impossible for us to establish whether the prior
medication had been prescribed or taken by the patient
independently.

In the other 15 cases, there was no evidence that
drugs, substances or diseases had triggered the symp-
toms complained of.

It was demonstrated in 2005 that the slimming capsules
declared as being herbal contained sibutramine and
sibutramine metabolites were identified in the patient's
urine (12, 25). The Freiburg poison center then informed
the monitoring authorities, who released several
warnings in the media (11).

In the same year, studies performed by the Official
Food Control Laboratory in Rhineland-Palatinate
(Landesuntersuchungsamt Rheinland-Pfalz) showed
that slimming capsules distributed over the Internet
under another name—"Evolution Slim & Slender"—
also contain sibutramine (11).

In 2007, there were also reports from Poland of
allegedly herbal Chinese slimming capsules—"Meizi-
tanc"—that contained 10 mg sibutramine each (e9).
Eight women took these capsules and contacted the
poison emergency center in Gdansk because of symp-
toms such as palpitations, headache, dizziness, sensation
of heat, and nervousness. In the published cases (25,
e9), the symptoms regressed after the medication had
been discontinued.

A current Internet search showed that slimming
pills with the same name as that which had drawn
attention in Poland were still being advertised by
several suppliers in different countries (21–23).

It was striking that by 1 July in 2008 the poison
emergency centers in Göttingen and Freiburg had
already registered five enquiries about clinical signs

BOX 1

Side effects of sibutramine
�� VVeerryy  ccoommmmoonn  ((>>11//1100))

– Constipation
– Dry mouth
– Insomnia

�� CCoommmmoonn  ((<<11//1100,,  >>11//110000))
– Tachycardia
– Palpitations
– Increase in blood pressure
– Vasodilatation
– Nausea
– Light-headedness
– Paresthesias
– Headache
– Anxiety
– Sweating
– Anomalies of taste

BOX 2

Contraindications 
to sibutramine (24)
� Known hypersensitivity to sibutramine hydrochloride

monohydrate or to one of the other components
� Organic causes of obesity
� Severe eating disorders in the medical history
� Psychiatric diseases
� Gilles de la Tourette syndrome
� Simultaneous treatment or treatment within the

previous two weeks with monoamine oxidase inhibitors
(MAO inhibitors), antidepressants, neuroleptics, drugs to
reduce weight, or tryptophan for insomnia

� Coronary heart disease, heart failure, tachycardia,
peripheral arterial occlusive disease, cardiac arrthymia
or cerebrovascular disease (stroke or TIA) in the medical
history

� Inadequately controlled hypertension
� Thyrotoxicosis
� Severe hepatic disorders
� Severe renal disorders
� Benign prostatic hyperplasia with residual urine formation
� Pheochromocytoma
� Narrow angle glaucoma
� Drug, narcotic or alcohol abuse in the medical history
� Pregnancy or breast feeding
� Children and adolescents under 18 years of age

(inadequate experience)
� Patients over 65 years of age (inadequate experience) 
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of poisoning after taking Chinese slimming capsules
supplied over the Internet. For the whole of 2007, only
five enquiries had been registered, so that it must be
feared that the rate of enquiries will be doubled for the
current year of 2008.

The data mentioned on the consumption of herbal
food supplements imply that use might be much higher
(1–3). Moreover there are many cases of poisoning in
which the medical services are not contacted, the causal
connection is not made, and a poison information center
is not consulted.

As the dose of the undeclared ingredient is also
much greater in the most recently analyzed sample
than the dose in the licensed prescription drugs or in
the products examined in Poland, it must be expected
that the rate of adverse effects will rise, particularly if
the activity is enhanced by concomitant medication
with CNS-active substances (as mentioned above).

It is becoming clear that a medical history must
include herbal products and the so-called lifestyle
drugs, if clinical symptoms are to be properly evaluated.
This information is also essential at the start of pharma-
cotherapy, to avoid interactions and to provide patients
with individual rational advice, allowing for their pre-
dispositions (age, weight, pregnancy, prior diseases or
special metabolic features) (boxes 1 and 2).

It would be desirable to implement the obligation to
declare ingredients and dose. The marketability of the
product must be checked, particularly in countries in
which the ingredients are classified as prescription
drugs and in which a pharmaceutically defined medicine
is available.

The study shows that poison information centers
register trends in poisoning and can draw attention to
risks from the inadequate declaration of ingredients
which can lead to faulty assessment of the risk (e10),
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Key messages

� Herbal products are not inherently harmless.

� The ingredients have not been tested and labeled in all
products.

� Untested herbal products may contain substances
which are pharmacologically or toxicologically relevant.
These may originate during cultivation or processing or
have been added as chemically defined substances.

� Patients often expect no side effects or interactions
from herbal products. An objective discussion is
desirable.

� Before drug therapy is started, the responsible physician
should take a medical history, including specific
questions about self-medication with freely available
"health products." Rational advice should consider the
individual disposition of the patient.
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