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I wish to highlight a number of issues regarding adverse drug
reactions classified as type-B under the WHO’s system for herbal
products. These reactions are rare, unpredictable, dose-independent,
and can cause patients serious harm. It is vital to raise awareness about
this phenomenon, and improve safety in use for the consumer, who
generally tends to consider any herbal product as natural and therefore
safe.

Growing consumer interest in natural therapy has led to an
increase in sales of herbal-medicine based products. These can offer a
valid and efficacious pharmacological alternative in the case of many
diseases, and can help clinics draw up new and interesting treatment
protocols. Furthermore, continuing research in ethnobotanics is
leading to the discovery of new molecules present in nature for the
treatment of various major pathologies [1]. However, the other side
of the coin is represented by the side effects that herbal products can
cause - for a wide range of reasons. Many studies have shown that
herbal products can cause adverse reactions in users, through a variety
of mechanisms of action. The WHO’s Uppsala Monitoring Centre -
which pools indications from over 100 countries worldwide - has a
database of over 4 million reports, of which 21,000 involve adverse
effects caused by natural products [2]. In addition, a study examining
data from the American poison control centres has shown that patients
using supplements, herbal and homeopathy products fall into a group
that is most linked to hospital admissions [3,4].

The adverse effects in question include intoxication due to
interactions with drugs, light skin reactions due to hypersensitivity
to one of the components, etc. When describing adverse reactions it
is important to distinguish between type-A (drug actions), which are
predictable and dose-dependent, and type-B (patient reactions), which
are rare, unpredictable and dose-independent. Type-A represent about
80% of all adverse drug reactions, and can be predicted on the basis
of the drug’s pharmacology. Instead, type-B reactions are independent
of the drug’s pharmacology, and in most patient cases occur at any
dose. These idiosyncratic reactions can affect any organ, and at times
occur through Ig-E mediated reactions. These can be systemic, but
in the clinical presentation generally affect a dominant organ (liver,
kidney or skin), and precisely for this reason are difficult to recognise,
since they can be interpreted as a single organ pathology rather than a
hypersensitivity reaction [5]. This type of reaction has been described in
detail for many pharmaceuticals, including phenytoin, phenobarbital,
carbamazepine, abacavir, diclofenac and acetaminophen, and in some
cases appears to be due to particular metabolites produced during the
hepatic metabolism of these drugs [5-8]. In particular, a recent review
has shown clearly how these type of hypersensitivity syndrome can be
traced to particular alleles identified in pharmacogenetics studies; work
in this area can help improve the predictability of possible adverse
reactions [9].

As for pharmaceuticals, herbal products can also cause rare and
unpredictable adverse dose-independent reactions that can severely
compromise a person’s health. The reactions triggered by herbal

products are thus difficult to diagnose and identify, partly because it is
counterintuitive to consider a product that is “natural” and therefore
“safe” as capable of causing reactions of this type. This aspect has also
been considered in a very recent publication by Debbie Shaw and
colleagues of the Chinese Medicine Advisory Service of the Medical
Toxicology Information Services, Guy’s Hospital, London. The study
highlights the difficulties pharmacovigilance faces in getting hold of
information about herbal-product safety [10]. Pharmacovigilance can
be defined as the study of the safety of drugs on the market and in
clinical practice in large communities of people, and can be extended
to cover herbal products and the various related effects and adverse
reactions. One of the chief difficulties associated with these products
is knowing exactly the composition of the extract present, which can
vary even by factors as a result of the methods of cultivation, collection,
extraction, production, as well as incorrect botanical identification, etc.
[10].

As with synthesised drugs, herbal products also have
pharmacovigilance problems associated with the under-reporting of
adverse reactions. The US Department of Health and Human Services
notes that the pharmacovigilance system for use of food supplements
(including products based on medicinal plants) records few adverse
reactions [11]. A study by Barnes and collaborators examines how
patients fail to tell their health workers about adverse reactions from
herbal products. The study notes that 69% of patients do not report an
adverse event associated with the use of herbal products to a physician
[12] - a figure close to the 61.7% given in a similar Italian study [13].
According to the US Department of Health and Human Services, it
is this same lack of availability to physicians and pharmacists of
pharmacological, clinical and pre-clinical information thatis hampering
identification of adverse events associated with herbal products, and
limiting awareness-raising [11]. While rare and unpredictable reactions
to herbal products affecting consumers in the form of hepatitis or skin
rash are already difficult to identify, these are impossible to determine
if the health worker does not have toxicological and pharmacological
knowledge about medicinal plant extracts. For this reason it is vital to
disseminate knowledge gained from pharmacovigilance cases, making
it available and easy to access.

Description of reactions in the scientific literature is invaluable
to health workers, and aids their recognition in clinical practice. For
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example, a study from Germany involving evaluation of 21 reports
demonstrated that the Greater celandine (Chelidonium majus) can be
responsible for hepatotoxicity [14]. In this case, the authors showed
that there is still a lack of clear evidence for the causality link in the
ability of this plant to cause reactions of this type. As the researchers
explain, there are many variables that can confound the clinical picture
and the slender number of events occurring and available for analysis
does little to advance knowledge about the phenomenon.

One group of Swiss researchers investigated ten cases of severe
hepatotoxicity caused by herbal products from a well-known European
house, over a six-year time period [15]. From retrospective analysis,
the authors categorised two cases as certain, seven as probable, and two
as possible. Of the ten patients, two had suffered earlier viral hepatitis,
while a third patient was an alcoholic. The symptoms appeared on
average five months after assumption; one patient had to undergo a
liver transplant. The authors describe the difficulties encountered in
identifying the reactions; they succeeded only after having probed
patients diagnosed with hepatotoxicity through a questionnaire. In
fact, the assumption of these self-medication herbal products is often
overlooked in a patient’s clinical history, and is never associated with
adverse effects. It is clearly important, therefore, for physicians to try
to determine if there has been any assumption of these products, and
to carry out risk assessments with reference to the scientific literature.
The recent article by Glisson and Walker recommends that physicians
communicate closely with patients and engage in regular scientific
updating, to help them identify the clinical risks connected with the
use of these products [16]. The study by Schoepfer and co-workers
notes clearly that while rough assessment shows these hepatotoxicity
events to be very rare, of the order of 1.8/10%year, a true estimate is
difficult for the reasons outlined above [15]. Furthermore, the authors
found it difficult to establish the causes, given the unwillingness of
manufacturers to provide useful data about composition, origin and
analysis of their products. One possible cause of the hepatotoxicity
might be ascribed to the presence of N-nitroso-fenfluramine contained
in a Chinese plant called “Chaso” or “Onshido” [17], as a weight-loss
aid, present in some products on the market and analysed by the Swiss
team [15].

Another product of Chinese origin, called Shou-Wu-Pian and
formulated from Polygonum multiflorum, has been described by
the UK Medicines and Healthcare Products Regulatory Agency as
causing adverse reactions in some patients in Great Britain [18,19].
Although the mechanism of action in this case does not seem to involve
mechanisms of autoimmune hepatitis, but the roles of the individual
substances present in the product are not clear. This is partly because
products from some parts of Asia are not always subject to stringent
safety testing, and at times are found to contain impurities or heavy
metals [20].

Further evidence of risk of idiosyncratic reaction due to assumption
of herbal products is described in a recent review that focuses on green
tea (Camelia sinensis) [21]. The scientific literature in fact relates over
30 individual cases where assumption of products based on green tea
or its derivatives has led to hepatitis, sometimes severe. In general,
improvement has been achieved through suspension, but death
ensured in one case where the product was found to be adulterated.
In these cases, there is strong correlation between assumption time
and onset of symptoms, there being positive rechallenge in some. Even

though green tea extracts contain many types of molecule, the authors
assume the hepatitis to be attributable to the catechin and gallic acid
esters, such as epigallocatechin-3-gallate (EGCG), through possible
mechanisms that involve the metabolism of this component [21].

Rare episodes of hepatitis and pancreatitis have been described in
relation to assumption of Saw palmetto (Serenoa repens) by patients
affected by benign prostatic hyperplasy [22-24]. Only in one case
was analysis of the sample carried out to exclude the possibility of
contamination. It is instead very important in cases of adverse reaction
to perform qualitative/quantitative analysis of the suspected product,
to allow adulteration of the product to be excluded and to put the
herbal product “in the clear” [25].

Addressing the complexity and intrinsic variability of the
ingredients present in herbal extracts, a recent article suggested
resolving the problem of suspected adulteration and pollution by
applying the rigid standards of Good Manufacturing Practice (GMP)
and Good Agricultural and Collection Practices (GACP) to the field
of herbal remedies and supplements [26]. Standardisation of products
would make consumer use safer, and ensure that product effects are
certain. Despite entailing greater costs, manufacturers of natural
products should therefore improve the quality of cultivation and
production, and also ensure that international regulations on natural
products are unified to new pharmaceutical quality standards [27]. As
well as giving the consumer greater confidence, this action would make
pharmacovigilance data more easily cross-checked. Standardisation
of extracts in fact would put the pharmacological and toxicological
information from one same plant on a single basis. At present, herbal
products can be split into pharmaceuticals and supplements, each with
its specific quality of production. For each product, data about extract
quality and quantity expressed as a titre (where present) have to be
determined; where there is suspicion of adverse reaction, analysis of
the suspect product is difficult.

This regulatory situation makes objective examination even
more difficult, because it fails to clarify the already complicated and
uncertain attribution of the patient harm to a specific plant rather than
to the product. This complication is absent in the case of synthesised
pharmaceuticals because here rigid standardisation regulations and
quality controls are imposed by drug regulatory bodies inter alia.

In herbal-product clinical risk assessment, the first step is the
correct identification and assessment of risk, through examination of
the patient and available scientific evidence. The presence of risk factors
for the herbal product and for the user need to be evaluated - while
this may be difficult it is imperative, since these factors can determine
a reaction’s severity and incidence [28]. It is therefore vital that the
health professional follows a thorough process of this type, also in
view of the increasing presence on the market of these herbal products
without parallel rise in scientific, pharmacological and toxicological
knowledge. Studies in pharmacogenetics and pharmacogenomics are
providing invaluable input here: new information gained can help
provide some predictability to the phenomena of idiosyncratic reaction
to xenobiotics, so improving clinical risk assessment and safety in
patient phytotherapy.
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