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INTRODUCTION — Plants have been used for medicinal purposes for thousands of years. All major
cultures including Native American, European, South American, Asian, and African cultures have used
botanicals for healing purposes. As an example, saw palmetto was used for urinary symptoms in men from
Egypt in the 15th century BC [1]. Hippocrates documented the use of St. John's wort for mood ailments in
the 5th century BC [2]. The Inner Classic of the Yellow Emperor around 100 BC describes complex
traditional Chinese herbal formulas [3]. Herbal medicines flourished in Europe in the 17th century, then
showed a decline with the Scientific Revolution. European immigrants brought to North America their own
herbal medicine traditions as well as acquiring many from Native Americans. Two-thirds of entries in the
first edition of the United States Pharmacopoeia (USP) published in 1820 were botanical substances [2].
After about 1920, standardized pharmaceutical drugs increasingly replaced herbal therapies in the US.
Synthetic drugs were found to have larger pharmacologic effects and greater profitability [2].

Over 120 conventionally used pharmaceuticals are derived from plant species (show table 1) [2,4].

In the US, in response to increased public interest and use of complementary and alternative medicines,
Congress established the National Institutes of Health (NIH) Office of Alternative Medicine (OAM) in 1992.
The NIH Office of Dietary Supplements was created in 1994 to conduct and coordinate research in herbs
and supplements. In 1998, the NIH OAM was upgraded to the National Center for Complementary and
Alternative Medicine (NCCAM). NCCAM has prioritized evaluating mechanisms, efficacy, and safety of
botanical medicines through basic science studies, clinical research, and the establishment of dedicated
botanical research centers [5].

An overview of herbs is provided here. Specific herbs are discussed in detail separately. (See "Clinical use
of St. John's wort" and see "Clinical use of echinacea" and see "Clinical use of ginkgo biloba" and see
"Clinical use of saw palmetto").

UNITED STATES

Epidemiology

Prevalence of use — In the US, herbal medicine declined in the early 1900s only to experience a
resurgence beginning in the 1960's that was part of a larger movement towards using natural
nonconventional approaches to healthcare [2]. A 1990 national telephone survey of complementary and
alternative medicine use by US adults demonstrated that 2.5 percent of respondents used herbal medicines
[6]. A follow-up 1997 national survey showed almost a five-fold increase with 12.1 percent of US adults
reporting herbal medicine use in the previous year [7].

Several factors may have accounted for this dramatic increase. In 1994, Congress passed the Dietary
Supplement Health and Education Act (DSHEA) which allowed manufacturers to market their herbal
products without prior demonstration of safety or efficacy (see "Regulation" belowsee "Regulation" below).
Secondly, substantial lay press was generated by a meta-analysis published in the British Medical Journal
suggesting that St. John's wort was superior to placebo and comparable to conventional antidepressants
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suggesting that St. John's wort was superior to placebo and comparable to conventional antidepressants
for the treatment of depression [8]. (See "Clinical use of St. John's wort")

A different national survey conducted in 1998 of American's use of medications, herbs, and supplements
showed that 14 percent of US adults reported using herbs or non-vitamin dietary supplements in the
previous week [9]. Furthermore, 16 percent of prescription drug users used an herb or non-vitamin
supplement concurrently.

Analysis of the 2000 National Health Interview Survey (NHIS) cancer supplement found that nearly one-
sixth of US women used at least one herbal supplement in the previous year [10]. Multivariate analysis
found that women who were white, 35 to 64 years old, more educated, not low income, current alcohol
users, residents of the South and West, and who had functional limitations and chronic conditions were
more likely to take herbal supplements.

Data from the 2002 NHIS Alternative Medicine Supplement showed that 18.9 percent of US adults had
used natural products in the previous year, including herbs and other naturally occurring non botanical
supplements such as glucosamine sulfate (derived from crustacean shells) and fish oils [11]. The following
herbal products were the most commonly used by US adults in the NHIS survey (percentages are the rate
of use among Americans using natural products):

Echinacea (40.3 percent)

Ginseng (24.1 percent)

Ginkgo biloba (21.1 percent)

Garlic (19.9 percent)

St. John's wort (12.0 percent)

Peppermint (11.8 percent)

Ginger (11.7 percent)

Soy (9.4 percent)

Market sales — Herbal sales have shown steady growth in the past several years. Obtaining accurate
market data that captures all of US herbal sales is difficult. This is due in part to the multiple channels
available for purchasing supplements such as drug stores, supermarkets, warehouse buying clubs, natural
food stores, multilevel marketing, health professionals, and the Internet. Nonetheless, using multiple
survey methods, total sales of herbal and dietary supplements in the US were estimated to be $4.8 billion
for 2007, a 4.4 percent increase from 2006 [12].

Reasons for use — Americans reported their top reasons for using herbs and supplements as enhancing
health, and helping with common chronic symptoms or diseases such as memory loss, arthritis, and
fatigue [9]. In this way, herbs are similar to other complementary and alternative medicines in that they
are frequently used for chronic conditions for which conventional medicine does not offer straightforward
answers or cures.

Herbs are also appealing to those who perceive nature as benevolent and healing [13]. Associated with
this is the mistaken perception that a naturally-derived product is always safe.

Regulation — In the first half of the 20th century, medicinal herbs were included in the US National
Formulary and the US Pharmacopoeia. In 1962, outrage over limb defects from thalidomide prompted
Congress to pass the Kefauver-Harris Drug Amendment. This required proof of safety and efficacy for all
prescription and over-the-counter drugs, and reassigned herbal medicines to the category of food
supplements which have a lower threshold of required evidence for safety [14].
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In the early 1990s the Food and Drug Administration (FDA) attempted to develop more strict regulations
for herbal products. This was opposed in a campaign by consumers, supplement manufacturers, and
political advocates. The result was a 1994 bill passed by Congress called the Dietary Supplement Health
and Education Act (DSHEA). DSHEA defined dietary supplements as a product containing one or more of
the following: a vitamin, mineral, amino acid, herb, other botanical, concentrate, metabolite, constituent, or
extract [14]. DSHEA placed dietary supplements in a distinct category from drugs. Labels of dietary
supplements are required to state: "this product in not intended to diagnose, treat, cure, or prevent any
disease." However, product labels are allowed to make health claims, such as "promotes prostate health"
or "supports the circulatory system."

Importantly, makers of dietary supplements are not required to prove efficacy or safety of a product prior
to marketing. Supplement manufacturers are also not obligated to report postmarketing adverse events to
the FDA. DSHEA therefore moved the burden of proving that a product is unsafe or ineffective to the FDA.
For various reasons, the FDA has rarely removed a dietary supplement product from marketing. Products
containing ephedra, androstenedione, and PC-SPES are notable exceptions.

Increasing research, case reports, and publicity of adverse effects and harmful drug-herb interactions have
prompted many physicians, physician organizations such as the Institute of Medicine, and consumer groups
such as the Center for Science in the Public Interest to call for reform of DSHEA [15-17]. National surveys
found that 81 percent of Americans believed evidence of safety should be required before allowing the sale
of a supplement [18]. However, more than half did not understand that current regulations do not require
such evidence. Thus, the public appears to be sensitive to safety issues and supportive of greater
regulation.

In 2007, the US Food and Drug Administration (FDA) issued new rules requiring Good Manufacturing
Practices (GMPs) for dietary supplements to be phased in from 2008 to 2010 [19]. The new GMPs require
dietary supplements be properly labeled, free of adulterants, and manufactured according to specified
standards for personnel and equipment. Production controls and appropriate documentation are required.
However, the new rules allow manufacturers, in particular smaller companies, significant flexibility to
specify the quality criteria they will follow. As an example, there are no specified maximum acceptable
concentrations or daily dose limits for heavy metals such as lead [19].

INTERNATIONAL

Epidemiology — Herbs are commonly used for medicinal purposes throughout the world. Data on this
usage comes from convenience samples, national surveys, ethnographic studies, market data, and toxicity
reports from Canada, Europe, Asia, Australia, the Caribbean, South and Central America, and Africa [20-
34].

Europe — In Europe, herbal medicine is frequently referred to as phytotherapy and is commonly
integrated with conventional medicine in many countries within the European Union (EU).

Herbal products are often used as a first line therapy for conditions such as benign prostatic hyperplasia
(BPH) in Germany, Italy, and elsewhere. In 1996, retail sales for nonprescription herbal medicines in the
EU were $7 billion [35]. Germany accounted for 50 percent of sales, followed by France (26 percent), Italy
(10 percent), the United Kingdom (6 percent), and Spain (4 percent).

Other studies of use include:

A survey of 21,923 adults in the Northwest region of England found 12.8 percent used one or
more herbs [21].

Half of Danish preoperative patients reported taking herbal medicines, including ginkgo and
echinacea [22].

Twenty-seven percent of outpatients in a Spanish gastroenterology clinic had used herbs in the
previous year [23].

http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=14
http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=15-17
http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=18
http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=19
http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=19
http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=20-34
http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=35
http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=21
http://www.utdol.com/online/content/topic.do?topicKey=nat_drug/49557&drug=true
http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=22
http://www.utdol.com/online/content/abstract.do?topicKey=compmed/5842&refNum=23


1/14/09 2:31 PMOverview of herbal medicine

Page 4 of 18http://www.utdol.com/online/content/topic.do?topicKey=compmed/5842&view=print

previous year [23].

In 1997, a nationally representative survey of the German general public found that 65 percent
used herbal medicines [35]. German physicians receive medical school training in medicinal
herbs and must pass a test on herbal medicine to become licensed. Approximately 80 percent of
German physicians regularly prescribe herbs.

Asia — Alongside acupuncture and massage, herbs play a significant role in traditional Chinese medicine
[36]. Ayurveda, the most common traditional medicine practiced in India, uses over 6000 herbal
combinations in its pharmacopoeia [37]. Vietnam, Malaysia, Korea, and other Southeast Asian countries
have their own systems of traditional medicine.

Developing world — In developing countries, herbal medicines are often less expensive and more
accessible than conventional pharmaceuticals. As an example, 78 percent of households in a low income
neighborhood of Managua, Nicaragua reported herbal use [27]. Almost two-thirds of respondents from
Brazilian urban primary care clinics reported use of herbal therapies, often due to inability to obtain
conventional medicines [28].

Recommendations for herbal use are often given by family members, community elders, village health
workers, midwives, or healers. Herbal formulations are often prepared individually for the patient from raw
plant materials, instead of being commercially available.

In many developing countries, the administering of traditional medicines is often part of an elaborate
healing ritual with spiritual or supernatural components [38].

Regulation — With the exception of the Netherlands and the United Kingdom, EU nations regulate herbs
as prescription or nonprescription medicines available only through a pharmacist. In general, regulation of
the quality of herbal products is significantly greater in the EU than in the US. Herbal prescriptions in the
EU are reimbursed by government insurance [35].

The World Health Organization (WHO) developed a Traditional Medicine Strategy "to promote the
integration of traditional medicine and CAM (complementary and alternative medicine) into national health
care systems where appropriate" [39]. As part of this effort, the WHO distributed a survey about national
policies and regulations for herbal medicines to help frame regulatory policies, enhance quality, safety and
efficacy, ensure access, and support rational use of these remedies; 141 of 191 member states from all
WHO regions responded [40]. Thirty-seven percent of responding nations had herbal medicine regulations
in place. Approximately half of the remaining nations were considering implementing regulations. Over two-
thirds of countries sold herbal medicines without requiring a prescription.

QUALITY, EFFICACY, AND SAFETY — Given the regulatory structure for herbal medicines, there is
substantial variation in the quality of commercially available products in the United States and elsewhere.
Variability in product quality can impact the product's efficacy and safety. The clinical usefulness of an
herbal medicine for a particular patient or condition therefore depends on its evidence for quality, efficacy,
and safety.

Quality — There are multiple determinants of the quality of an herbal product. These factors all impact
the ability to insure consistency and standardization of herbal products.

Plant species used — Several common herbal products are drawn from closely related species. As an
example, studies of echinacea for the treatment and prevention of the common cold utilize Echinacea
purpurea, E. pallida, and/or E. angustifolia. The relative pharmacologic activity of these different species is
unclear. Serious injury also has resulted from the misidentification of other plant species and subsequent
mislabeling [41].

Plant parts used — Different plant parts from the same species may have different pharmacologic
activity. As an example, echinacea products vary according to the proportion of root and aerial parts used.
The relative activities of these different parts of the same plant are uncertain. Other inherent problems
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The relative activities of these different parts of the same plant are uncertain. Other inherent problems
involve contamination by plant parts not normally utilized [42].

Harvesting and storage conditions — The strength of a plant's pharmacologic activity may also vary
according to where it was raised, when it was harvested, and the length of time it was stored [43]. Plant
products and their active constituents can vary from year to year due to climatic changes involving rainfall,
sunlight, and even genetic composition [42]. A similar phenomenon is commonly experienced with wine
grapes. Problems with prolonged storage may also lead to microbial contamination.

Processing — Herbs can be processed and formulated multiple ways. Whole herbs can be homogenized
and extracted using solvents (eg, alcohol, glycerol, acetone, water). These extracts can be dried and
encapsulated, or made into liquid tinctures. Whole herbs can also be consumed orally or packaged as loose
teas. Topical applications can be made using poultices or creams. Different processing techniques can result
in different chemical composition of the final product.

Accuracy of labeling — Multiple reports of inaccurate herb labeling have been documented. As an
example, a study of commercially available Asian ginseng products showed that among products with a
labeled concentration of ginsenosides, the actual measured ginsenoside varied from zero to over 300
percent of labeled concentrations [44]. Similarly, in a study of valerian products, 4 out of 17 products
tested had no detectable levels of the expected valerenic acids, while another four had only one-half the
expected amount [45].

Furthermore, many brands of the same herb have labeling recommendations that vary greatly [46]. Among
880 commercial products of the 10 most commonly purchased herbs, 43 percent were consistent with
generally accepted benchmarks and 37 percent were either not consistent or were insufficiently labeled to
determine whether or not it was consistent with generally accepted benchmarks. Cost per recommended
daily dose was a significant predictor of consistency with the benchmark, but store type (ie, grocery, retail
pharmacy, discount store, health food store) was not.

Standardization — Herbs are complex substances with dozens or hundreds of chemical constituents.
Often it is unclear which of these chemicals play an important role in the herb's pharmacologic activity.
Some herbal products are standardized to contain a specified amount of one or two chemicals or chemical
groups thought to be the active ingredients for the herb. Examples include ginkgo extracts standardized to
24 percent flavonoid glycosides and 6 percent terpenoids, and St. John's wort standardized to 0.3 percent
hypericin. The latter is an example of a product standardized to a component that many experts believe is
not the most important component for antidepressant activity [47,48]. (See "Clinical use of St. John's
wort").

Even when herbal preparations are labeled "standardized," there may be significant variation. One study of
echinacea found that the content did not match the labeling in 47 percent of samples labeled
"standardized" [49].

Purity — Reports of herbal medicines containing pharmaceuticals have occurred. Notable examples include
the combination product PC-SPES used for prostate cancer that was found to contain DES, warfarin, and
indomethacin [50]. Reports of lead, mercury, and arsenic contamination in imported traditional Chinese
[51] and Indian [52-54] herbal products have also occurred. (See "Adult lead poisoning" and see "Arsenic
exposure and poisoning").

Efficacy — Several well-defined herbal products have shown promise in controlled trials:

Ginkgo biloba extract has shown promise in several clinical trials for the treatment of both
Alzheimer and vascular dementia. (See "Clinical use of Ginkgo biloba" and see "Treatment of
dementia").

Soy products (Glycine max) have been found to be modestly effective in treating
hypercholesterolemia and menopausal symptoms. (See "Lipid lowering with diet or dietary
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hypercholesterolemia and menopausal symptoms. (See "Lipid lowering with diet or dietary
supplements").

Ginger (Zingiber officinale) has been studied mostly for its antiemetic properties in various
situations that can produce nausea and vomiting (eg, postoperative, chemotherapy, motion
sickness, pregnancy). The majority show ginger to be more effective than placebo, although
safety in pregnancy has not been adequately proven. (See "Motion sickness" and see
"Hyperemesis gravidarum").

Safety — Safety issues for herbs include adverse effects and drug-herb interactions.

Adverse effects — Our knowledge about adverse effects of herbs comes predominantly from case reports
and clinical trials. Few systematic studies of safety have been completed. Notable examples of adverse
effects include:

Plants containing pyrrolizidine alkaloid constituents can lead to liver toxicity secondary to
venoocclusive lesions, resulting in parenchymal necrosis, fibrosis, and even cirrhosis (show table
2) [55]. The precise mechanism of hepatic injury is unknown, but appears to result from the
accumulation of toxic metabolites produced via the cytochrome system [56]. The increased
concentration of CYP enzymes in the centrilobular region of the liver correlates with the changes
seen pathologically. (See "Hepatotoxicity due to herbal medications").

Some herbal treatments are known to be nephrotoxic and should be avoided [57]. (See
"Nephropathy induced by Chinese herbs"). Aristolochia is a Chinese herb associated with over
100 cases of nephropathy [58]. It is also a probable human carcinogen associated with
urothelial cancers [59].

Ephedra alkaloids (derived from Ephedra sinica or Ma huang) have been commonly combined
with caffeine and marketed for weight loss and athletic enhancement [60]. A review of adverse
events possibly associated with ephedra use between 1997 and 1999 found episodes of
hypertension, arrhythmias, myocardial infarction, stroke, and seizures [61]. Ten events led to
death and 13 led to permanent disability. Of these 23 reports, nine occurred at recommended
ephedra doses in individuals without significant preexisting cardiovascular or neurologic risk
factors. Although double-blind randomized controlled trials of ephedra-caffeine combinations
have shown modest efficacy over placebo for weight loss [62,63], data from 50 ephedra trials
showed an estimated 2.2 to 3.6 fold increase in the odds of psychiatric, autonomic,
cardiovascular, and gastrointestinal symptoms [64]. There have also been case reports of heart
failure in patients taking ephedra [65].

Despite ephedra products comprising only 0.8 percent of all dietary supplement sales in 2001, they were
responsible for 64 percent of all herb-related adverse events reported to US Poison Control Centers during
the same year [66]. In part based upon these data, the FDA on April 12, 2004 banned manufacturers from
the sale of ephedra containing products [67].

As discussed above, herbal products can contain harmful contaminants including heavy metals
(see "Purity" above). However, these are sometimes intended constituents of the product since
several non-Western healing traditions use heavy metals such as lead for their purported
therapeutic efficacy [52]. At least 80 cases of heavy metal toxicity have been reported from
traditional Indian (Ayurvedic) herbal medicine products that contain lead, mercury, and arsenic
[52,68-70]. The majority of these cases involve lead and involve products manufactured outside
of the US. (See "Adult lead poisoning" and see "Arsenic exposure and poisoning").

The belief among some patients that "more is better" leads to significant side effects and
potential harm from ingesting large quantities of herbal products [71]. Toxicities due to overuse
have been documented with ginseng and licorice [72].

Asking patients about herbal medicine use and potential side effects will improve their recognition. In the
US, adverse events related to herbal products can be reported to the FDA MedWatch program via
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US, adverse events related to herbal products can be reported to the FDA MedWatch program via
telephone (800-FDA-1088), online (www.fda.gov/medwatch/), fax (800-FDA-0178), or mail. The US
Committee on Food Safety and Applied Nutrition (CFSAN) announced in 2002 that they are developing an
Adverse Event Reporting System, but this has not yet been implemented [73].

Herb-drug interactions — Increasing data show the potential for herbal medicines to interact with
prescription and nonprescription pharmaceuticals. Several of these interactions have been documented to
occur through case reports. Other interactions have been theorized through in vitro studies but not
documented with case reports.

A 2003 systematic review identified 51 unique herb-drug pairs that have been reported to potentially
interact [74]. Of these, 43 percent were supported by clinical data. The remaining were theoretical based
on in vitro data. Warfarin was the most frequent pharmaceutical implicated and St. John's wort was the
most common herbal product reported. Herb-induced alteration in the metabolism of cytochrome P450
enzymes was the most common mechanism implicated in herb-drug interactions.

Specific examples of documented herb-drug interactions include:

St. John's wort can affect levels of medications including HIV protease inhibitors and
cyclosporine, and may produce the serotonin syndrome when taken with other serotonergic
medications. (See "Clinical use of St. John's wort", section on Herb-drug interactions).

Ginkgo biloba has antiplatelet and antithrombotic effects and therefore has the potential to
interact with anticoagulants such as warfarin, NSAIDs, and aspirin, leading to an increased risk
for spontaneous hemorrhage and bleeding. (See "Clinical use of ginkgo biloba", section on
Interactions).

Concomitant ingestion of grapefruit juice and certain dihydropyridine calcium channel blockers
may elevate the plasma concentration of the latter, possibly leading to hypotension [75].
Grapefruit juice increases the bioavailability of certain calcium channel blockers by inhibiting the
cytochrome P450 3A4 (CYP3A4) isoenzyme found in the liver and gut wall. The result of this
inhibition is that more drug is absorbed and plasma concentrations increase [76].

EVIDENCE-BASED RESOURCES ON HERBAL MEDICINE — There are a number of evidence-based
resources aimed at educating health care practitioners about herbs and supplements.

Internet Resources

Natural Medicines Comprehensive Database

      (www.naturaldatabase.com) 

Natural Standard

      (www.naturalstandard.com) 

ConsumerLab.com

      (www.consumerlab.com) 

Cochrane Database of Systemic Reviews

      (www.cochrane.org) 

CAM on Pub Med

      (www.nlm.nih.gov/nccam/camonpubmed.html) and (www.pubmed.gov) 
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International Bibliographic Information of Dietary Supplements (IBDS) Database

      (ods.od.nih.gov/Health_Information/IBIDS.aspx) 

Books

Blumenthal, M (ed). The ABC Clinical Guide to Herbs. American Botanical Council, Austin, 2003.

Fugh-Berman, A. The Five-Minute Herb & Dietary Supplement Consult, Lippincott Williams and
Wilkins, Philadelphia 2003.

Rotblatt, M, Ziment, I. Evidence-based Herbal Medicine, Lippincott Williams and Wilkins,
Philadelphia 2001.

Brinker, F. Herb Contraindications and Drug Interactions, 3rd ed, Stodart, N, (Ed), Eclectic
Medical Publications, 2001.

COUNSELING PATIENTS

Asking about use — Surveys have found that the majority of patients who use herbal medicines and
other forms of complementary and alternative medicine do not disclose this to their health care providers
[77]. Of alternative medicine users who did not disclose such use to their physicians, 61 percent reported
that a reason for not telling their physician was "it wasn't important for my doctor to know" and 60
percent also reported that "the doctor never asked."

There are several compelling reasons for asking patients about the use of herbal medicines:

Herbs are pharmacologically active and therefore can positively and negatively impact patient
health. Positive effects may include improvement of disease-specific outcomes. Negative effects
may include adverse effects and drug-herb interactions. For these reasons, the Joint
Commission on Accreditation of Healthcare Organizations in the US now requires that herb and
supplement use be recorded as part of the medication list in the hospital medical record [78].

The use of herbal medicine may open avenues into patient health issues and concerns that have
not been fully explored and which might be amenable to management with well-studied
conventional therapies. As an example, further questioning of a patient who uses multiple
supplements such as garlic, Vitamin E, and Coenzyme Q-10 might reveal intense anxiety of
myocardial infarction due to a family history of premature heart disease. Measuring
cardiovascular risk markers and educating the patient about conventional cardiac risk factor
reduction and therapy could then be initiated.

Providers may need to consider herb-drug interactions when prescribing and dosing conventional
medications.

Determining if herbs are used by a patient is best done in the context of the medication history by asking
about the issue in a nonjudgmental manner. A useful wording is: "What prescription medications, over the
counter medicines, vitamins, herbs, or supplements do you use?"

This encourages communication by demonstrating the practitioner's interest in the information and
willingness to discuss herb and supplement use. It is also appropriate to put a question like this into
medical intake questionnaires filled out prior to the appointment.

When the ingredients of a commercial herbal product are not clear, an Internet search will frequently yield
a product's website and its labeled components.

Patients who use herbs should be asked about their reasons for use. Motivation for herb use is often not
based on scientific data [18]. Of herbal users surveyed, 72 percent stated they would continue using
supplements despite a negative government scientific study. Instead patients often get their information
about herbs from family, friends, advertisements, and the Internet.
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about herbs from family, friends, advertisements, and the Internet.

Advising patients — The schema in the table (show table 3), can be used to develop an approach to
advising patients about an herbal product based upon the evidence for that product's quality, efficacy, and
safety [50,60].

If there is strong evidence for an herbal product's quality, safety, and efficacy, it may be reasonable to
proactively recommend that product and closely monitor the patient for effectiveness and safety. Given the
frequent uncertainty in herbal product quality, which impacts the product's efficacy and safety, few (if any)
herbal products currently fit these criteria.

In contrast, it would be appropriate to discourage use of products when there is strong evidence for either
lack of quality, inefficacy, or harmfulness. Examples of products that should be discouraged using these
criteria include specific herbal brands demonstrated by scientific methods to not contain appropriate
amounts of important constituents, chitosan for weight loss (due to evidence showing lack of efficacy)
[60], and ephedra (due to serious safety concerns) [64].

The majority of herbal products do not fall into either the recommend or discourage category due to
uncertain, insufficient, or contradictory evidence regarding quality, efficacy, and/or safety. For these
products, physicians should counsel and caution patients regarding the uncertainty of the evidence. The
impact of uncertain quality on efficacy and safety should be emphasized. If the patient chooses to proceed
with an herbal product, a plan should be agreed on for ongoing monitoring for both benefits and adverse
effects. These discussions should be documented clearly in the medical record.

Physicians need to take into account patients' individual health conditions, concerns, and preferences [79].
Patients seeking or already using herbal treatments should have an appropriate evaluation for their
condition such that proven conventional treatments can be offered for any diagnosed conditions [80].

For the patient who decides to use an herbal product against the advice of his or her physician, a
nonjudgmental attitude should be maintained. This will allow channels of communication to remain open for
monitoring and future discussion. A patient's decision to pursue herbal therapy against medical advice or in
lieu of conventional therapy is not an acceptable justification for a physician to terminate care of a patient.

Choice of brand — Patients who use herbs often ask their providers what brand should be used. Lack of
regulatory reform in the herbal industry makes it difficult for the clinician to provide an informed response
to this question. One option is to recommend formulations used in clinical trials showing a positive benefit.
Consulting independent sources such as Consumer Labs (www.consumerlab.com) for commercial products
that meet minimum quality criteria is another reasonable strategy. For ethical reasons, supplements sold
through practitioners' offices or multilevel marketing plans should be discouraged.

Special populations

Pregnancy and nursing — Few animal or human studies have been conducted on the safety of herbal
medicines in pregnancy or while nursing. Given the current paucity of data for these populations as well as
the uncertainty in product quality, women who are pregnant, contemplating pregnancy, or lactating should
generally be discouraged from using herbal treatments.

Infants and children — Parents should be cautioned about the relative lack of studies demonstrating
efficacy and safety of herbal medicines in infants and children [81]. Additional concerns are proper dosing
in this age group, greater susceptibility to potential contaminants, and uncertainty of product quality.

Elderly — Caution should be exercised in the use of herbs in the elderly due to possible decreased renal
and hepatic clearance of herb and drug metabolites. Additionally, for elderly individuals taking multiple
medications, there is a greater potential for herb-drug interactions [43].

Surgical patients — No large prospective study of the impact of perioperative herb use on surgical
outcomes has been completed. Herbs may theoretically impact surgery through altered coagulation (eg,
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outcomes has been completed. Herbs may theoretically impact surgery through altered coagulation (eg,
ginkgo, ginseng, garlic), cardiovascular stability (eg, ephedra), glucose control (ginseng), anesthesia (eg,
valerian, kava), and increased metabolism of perioperative medication (eg, St. John's wort). Case reports
of perioperative bleeding associated with ginkgo biloba [82] and saw palmetto [83] have been reported.
Authors have recommended avoiding herbs for at least two weeks prior to surgery [84].

SUMMARY AND RECOMMENDATIONS — Herbal treatments are widely used by patients in the United
States and elsewhere. They have the potential for both benefit and harm.

Patients should be asked about use of herbal treatments in a nonjudgmental manner as part of
the medication history (see "Asking about use" above).

Patients can be advised about herbal product use or avoidance based upon a product's quality,
efficacy, and safety (show table 3; see "Advising patients" above).

Uncertainty in quality and the relatively few well-designed studies make it difficult for physicians
to proactively recommend herbal therapies for most patients (see "Advising patients" above).

When patients do decide to use herbal therapies they should be monitored for evidence of
benefits or side effects (see "Advising patients" above).

We suggest that pregnant and nursing patients be advised to avoid herbal therapies (Grade
2C). (See "Pregnancy and nursing" above).

Options for counseling patients who seek advice about what brand of herbal medicine to use
include recommending brands that have been used in clinical trials or that have been tested by
independent sources such as Consumer Labs (www.consumerlab.com) (see "Choice of brand"
above).

Use of UpToDate is subject to the Subscription and License Agreement.
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GRAPHICS

Examples of conventional medications with plant origins

Drug Herb common name (Latin name)
Atropine Belladona (Atropa belladonna)
Codeine Poppy (Papaver somniferum)
Colchicine Autumn crocus (Colchicum autumnale)
Digoxin Foxglove (Digitalis purpurea)
Ephedrine Ephedra (Ephedra sinica)
Reserpine Rauwolfia (Rauvolfia serpentine)
Salicylic acid Willow bark (Salix purpurea)
Scopolamine Jimson weed (Datura stramonium)
Taxol Pacific yew (Taxus brevifolia)
Vincristine Madagascar periwinkle (Catharanthus roseus)
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Herbal supplements associated with hepatic injury

Product
Other

names/toxins Clinical manifestations Pathologic findings
Chaparral
leaf

Laurie tridentata ALT 10-20x normal; AST 7-10x
normal; elevated bilirubin and
prothrombin time; reversible; dose
dependent

Acute and chronic liver injury:
portal inflammation with bile duct
proliferation; lobular necrosis and
collapse

"creosote bush"
"grease wood"
Nordi-
hydroguaiaretic acid
(HDGA)

Jin Bu Huan Lycopodium
serratum

ALT/AST 10-20x normal; elevated
bilirubin and prothrombin time;
reversible

Acute and chronic liver injury: focal
hepatic necrosis; eosinophilia;
steatosis; bridging fibrosis and
necrosis

Levo-
tetrahydropalmatine

Germander Teucrium
chamaedrys

ALT/AST 5-10x normal; elevated
bilirubin; reversible

Acute and chronic liver injury:
hepatocellular necrosis; portal
inflammation; fibrosisTeucrium polium

Kava Piper methysticum
rhizoma

ALT/AST 10-20X normal; elevated
bilirubin, prothrombin time; can be
fatal

Hepatic necrosis; cholestasis,
lobular hepatitis

Mistletoe Viscum album ALT/AST 5-10x normal; elevated
bilirubin; reversible

Acute and chronic hepatitis:
hepatocellular injury

Skullcap Scutellaria sp. ALT/AST 5-10x normal; elevated
bilirubin; reversible

Acute hepatitis; hepatocellular
injury

Toxic
alkaloids

Symphytum
(Comfrey)

ALT/AST 3-10x normal; elevated
bilirubin; generally reversible; can
be fatal; dose dependent

Hepatic venoocclusive disease;
acute inflammation

Senecio sp.
Crotalaria sp.
Heliotropium sp.
Maté (Paraquay)
tea
Ackee Fruit
Atractylis
gummifera
Callilepsis laureola
Cassia angustifolia
(Senna)
Cocaine
(Erythroxylon coca)
Sassafras albidum
Borago officinalis

Pennyroyal  Squawmint oil ALT/AST 10-20x normal; associated
with renal failure

Acute liver injury related to
depletion of hepatic glutathioneHedeoma

pulegoides
Mentha pulegium
Toxic terpenes,
especially
isopropylidene

Adapted from Bashir, Lewis, Gastroenterol Clin North Am 1995; 24:957.
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Schema for advising patients about herbal products

Herbal product
Clinical AdviceQuality Efficacy Safety

Present AND Present AND Present Recommend
Uncertain OR Uncertain OR Uncertain Counsel and caution
Absent OR Ineffective OR Unsafe Discourage
Adapted from: Saper, RB, Eisenberg, D, Phillips, R. Common dietary supplements for weight loss. Am Fam Physician 2004;
70:1731 and Weiger, WA, Smith, M, Boon, H, et al. Advising patients who seek complementary and alternative medical
therapies for cancer. Ann Intern Med 2002; 137:889.
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Grade 2C recommendation

A Grade 2C recommendation is a very weak recommendation; other alternatives may be equally
reasonable.
Explanation:

A Grade 2 recommendation is a weak recommendation. It means "this is our suggestion, but you may
want to think about it." It is unlikely that you should follow the suggested approach in all your patients,
and you might reasonably choose an alternative approach. For Grade 2 recommendations, benefits and
risks may be finely balanced, or the benefits and risks may be uncertain. In deciding whether to follow a
Grade 2 recommendation in an individual patient, you may want to think about your patient's values and
preferences or about your patient's risk aversion.
Grade C means the evidence comes from observational studies, unsystematic clinical experience, or from
randomized, controlled trials with serious flaws. Any estimate of effect is uncertain.
Recommendation grades
1. Strong recommendation: Benefits clearly outweigh the risks and burdens (or vice versa) for most, if not all, patients 
2. Weak recommendation: Benefits and risks closely balanced and/or uncertain 

Evidence grades 
A. High-quality evidence: Consistent evidence from randomized trials, or overwhelming evidence of some other form 
B. Moderate-quality evidence: Evidence from randomized trials with important limitations, or very strong evidence of some other form 
C. Low-quality evidence: Evidence from observational studies, unsystematic clinical observations, or from randomized trials with serious
flaws

For a complete description of our grading system, please see the UpToDate editorial policy which can be found by clicking "About
UpToDate" and then selecting "Policies".
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