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447 he Handbook of Clinically Tested

Herbal Remedies is an important
addition to the modern clinical litera-
ture on herbs.”

Adriane Fugh-Berman, MD
Associate Professor,
Department of Physiology

and Biophysics,

Georgetown University School
of Medicine

“ This book is well written by experts

in their respective fields and for
the first time provides information on
specific botanical products that relate
to their therapeutic value. It should be
of great interest to students and practi-
tioners in any of the health sciences, to
manufacturers of botanical products, to
the lay public, to those in the media
who can rely on information in this
book to be authoritative, and to librar-
ies.”
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447 his book includes profiles on thirty-
two individual herbal medi-
cines and ten combination formulas.
These profiles include descriptions of
most of the major published clinical
studies, which have been analyzed by a
panel of authoritative reviewers. It is
obvious that great care was taken to en-
sure completeness and accuracy of in-
formation, and the reviewers’ com-
ments regarding study quality are
especially informative and helpful.
Clinicians searching for detailed
and accurate information on herbal
clinical trials will find much in this text
that is useful. It is a significant achieve-
ment in the field of evidence-based
analyses of herbal medicine. It should
be of most help to clinicians or re-
searchers who want specific details on
herbal clinical studies that are not
readily available, or who are interested
in clinical-trial-quality assessments by
authoritative reviewers.”

Michael Rotblatt, MD, PharmD
Associate Clinical Professor of Medicine,
UCLA; Co-author,

Evidence-Based Herbal Medicine
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4“ The purpose of this book is to pro-

vide both consumers and health
care providers with concise, evidence-
based information on the most widely
used herbs and herbal formulas tested
in clinical trials. The focus is on what
preparations have been studied in clin-

ical trials and how good the evidence is
as assessed by preset criteria applied
by botanical experts.

The book is broken down into three
parts. The first section is very informa-
tive and sets the stage nicely for a dis-
cussion of individual herbs. The second
part describes the process of evidence
gathering, sorting, grading, and peer
review. Those readers familiar with the
Natural Standard database of natural
products will recognize the editor’s use
of ‘levels of evidence’ criteria as a use-
ful tool to distill the information avail-
able from clinical trials. In the third
part, the authors provide monographs
on the various herbals listed alphabeti-
cally. These are concise and cover basic
questions of whether the trial was ran-
domized and whether the methods were
clearly described. One unique feature is
a detailed description of specific prod-
ucts used in clinical trials. These are
very helpful to both clinicians inter-
ested in recommending specific prod-
ucts and to patients interested in find-
ing these same products at their local
health food stores.

This book provides valuable infor-
mation to providers and patients look-
ing to sort out which commonly used
herbs are evidence-based and particu-
larly which specific products they
should be looking for.”

Philippe O. Szapary, MD

Assistant Professor of Medicine,
Division of General Internal Medicine,
University of Pennsylvania School

of Medicine
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Preface

I believe that if herbal medicine is to play a significant role in fu-
ture health care, the therapeutic effects of the individual herbs
must be carefully evaluated by well-designed, randomized, double-
blind, placebo-controlled studies involving a significant number
of human subjects.

Varro E. Tyler (1999)
“Phytomedicines: Back to the Future”
In Journal of Natural Products

Background of the Project

The genesis of the idea for this book came from a conversation
with my childhood physician, Larry Posner, MD, at a party in Sep-
tember 1998. He told me of his interest in botanicals due to the num-
ber of patients he had taking dietary supplements and of the limited
knowledge he had of those products. He knew of my work with me-
dicinal herbs and asked me to speak to him in his language regarding
the evidence for these herbs. I inquired what language that might be
and he replied, “double-blind, controlled, randomized clinical trials.”
My response was that quite a few studies have been conducted on
herbal remedies, probably more than he realized. Thus, the idea of
this book was born.

Purpose and Scope of the Book

This book provides consumers and health professionals with a
means to distinguish those herbal products that have the backing of
clinical evidence to substantiate claims of efficacy. It includes prod-
uct descriptions provided largely from label information. In addition,
this book describes in detail the trials associated with those products
and provides an assessment of the quality of those trials.

XXX1
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Only products that have undergone controlled clinical trials are in-
cluded, as this research design is considered the most persuasive and
is generally given the most weight by researchers and practitioners.
Many herbal preparations commonly sold on the market are not in-
cluded in this text, as they have not been subjected to controlled clini-
cal trials.

The book lists products, made with 32 herbs and ten formulas, that
have been studied in a total of 369 clinical trials. Attempts were made
to be systematic and inclusive in gathering products and trials; how-
ever, due to the magnitude of the effort and the amount of time re-
quired to complete the project, I acknowledge that it is essentially a
snapshot—a sampling of the existing products and their clinical trials
at the time when we were doing research for the book.

It is my hope that this snapshot will assist in the evaluation of the
clinical science behind botanical medicine and will help with the
evaluation of the evidence for herbal product efficacy. I also hope that
this book will help to bridge the gap between herbal medicine and
standard Western therapies by using the language of the latter to de-
scribe the former. Ultimately it is my desire that this book will assist
in establishing an appropriate place for botanical medicine alongside
standard Western therapies in the medicine cabinet.

The chapters in Part I: Fundamentals of Herbal Medicine provide
background as well as context for the product and trial summaries
that follow. These chapters provide information on the regulatory sta-
tus of botanicals in the United States, the characterization and stan-
dardization of products, as well as the means to establish bioavail-
ability, efficacy, and safety. Also included is a discussion on the
“borrowing” of science from one product to support claims of effi-
cacy for another. In addition, there is a discourse on the motives for
conducting trials in the United States and in Europe, particularly in
Germany. Finally, a chapter on pharmacopoeial monographs de-
scribes what they are and what information they provide.

Part I1: Methods describes the methods used to gather information
on products and clinical studies. It includes the criteria for entry into
the book and the means used to evaluate the efficacy of the individual
trials.

Part 111: Botanical Profiles contains information on products and
clinical trials. Products are grouped according to the principal botani-
cal ingredient. If the products are multi-ingredient formulas, without
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a primary ingredient, then they are listed separately. Each botanical
section is headed by a summary review of the products and trials.
This summary section contains an at-a-glance table listing the prod-
ucts included in that section, the indications addressed by the clinical
studies, and the number and quality of those studies. The summary
section also includes information from therapeutic monographs with
use information for that herb. The summary section is followed by
details on the products, which is in turn followed by a detailed ac-
count of the clinical trials for each product.

Indexes allow for easy access to the product and trial information
through the botanical common and scientific names, as well as by
product and manufacturer names and therapeutic indication.
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EDITOR’S NOTE

The purpose of this book is informational. It is not intended as a
guide to self-medication or as a substitute for the advice of a health
practitioner.

The production of this book was partially supported by a grant
from The Haworth Press. No monetary assistance was provided by
any manufacturer whose product is, or is not, included in the book.

This book is not meant to promote any product(s) in particular. The
purpose of the book is to examine the scientific data supporting the
efficacy of herbal preparations. As therapeutic equivalence of these
products has not been proven, examining the clinical evidence cannot
be done without profiling individual products.

Manufacturers who wish to submit their product(s) for inclusion in
future editions of this book should contact the editor via e-mail at
<marilyn @pharmacognosy.com> or via the Internet at <http://www.
pharmacognosy.com>.
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FUNDAMENTALS
OF HERBAL MEDICINE






Chapter 1

History and Regulation of Botanicals
in the United States

Loren D. Israelsen
Marilyn Barrett

INTRODUCTION

At least four regulatory classifications are now possible for botani-
cals in the United States: (1) food, (2) dietary supplement, (3) over-
the-counter (OTC) drug, and (4) prescription (Rx) drug. However,
most botanical products are regulated as dietary supplements accord-
ing to provisions in the Dietary Supplement Health and Education
Act (DSHEA) of 1994. This chapter gives a brief description of how
botanicals were historically regulated in the United States, the subse-
quent genesis of DSHEA, and the means that DSHEA provides to
regulate herbs and other botanicals. It also briefly covers the regula-
tions regarding botanicals as drugs, either sold without a doctor’s pre-
scription over-the-counter or requiring a doctor’s prescription.

HISTORY

Plants have, at one time, supplied virtually all cultures with food,
clothing, shelter, and medicines. It is estimated that approximately 10
to 15 percent of the roughly 300,000 species of higher plants have a
history of use in traditional medicine. By contrast, only 1 percent of
plant species have a history of food use (McChesney, 1995).

One hundred years ago, herbs were well established as medicines
in the United States. They were widely listed in the United States
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Pharmacopeia (USP) and prescribed by physicians. Herbal tinctures,
extracts, salves, and so forth, were the materia medica of the day.

Regulation of medicines in this country began when the authority
to set and enforce drug safety standards was given to the Food and
Drug Administration (FDA) in 1938. The passage of the Food, Drug,
and Cosmetic Act gave the FDA the responsibility to prosecute the
adulteration or misbranding of foods, drugs, and cosmetics.

Herbal preparations soon gave way to single-entity chemical drugs.
World War II created a demand for more powerful drugs of all kinds,
particularly antibiotics and trauma treatment agents. The federal gov-
ernment urged drug companies, then largely botanical crude-drug
houses, such as Merck, Lily, and Parke-Davis, to invest in new syn-
thetic chemistry-based research. Single-entity chemicals were more
consistent, easier to measure, and judged more specific in their thera-
peutic focus than botanical preparations.

In 1951, Congress passed the Durham-Humphrey Act which de-
fined a prescription drug as any drug that because of its toxicity or
other potential for harmful effect or method of use is not safe for use
except under the supervision of a practitioner licensed by law to ad-
minister such a drug (Young, 1995). Manufacturers at that time had to
position their drugs as either Rx or OTC.

In 1962, the Food, Drug, and Cosmetic Act was expanded to re-
quire all drugs marketed at that time to be proven both safe and effec-
tive. The FDA then issued guidelines for safety and efficacy testing
requirements for new drugs. As a result, new drugs now required the
FDA'’s approval before marketing. Old drugs were permitted to re-
main on the market as long as their ingredients and labeling remained
unchanged.

In 1972, the FDA began a comprehensive review of all OTC drug
products to assess their safety and efficacy. Drug ingredients found to
be generally recognized as safe and effective (GRASE) were placed
into Category I and approved for marketing. Those determined to be
unsafe or ineffective were placed in Category II and banned from use
in any OTC drug. If safety and efficacy could not be determined due
to a lack of information, then the ingredient went into Category III.
With few commercial sponsors to conduct safety and efficacy studies,
many botanicals, listed as possible or known ingredients in OTC
products, were relegated to Category Il status and some were placed
in Category III. With few herbs retaining drug status after the OTC re-
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view, the botanical industry had no other regulatory option but to of-
fer their products as foods.

In the late 1970s, the FDA began to apply the food additive provi-
sions of the Food, Drug, and Cosmetic Act to botanicals. Under pro-
visions added to the Federal Food, Drug, and Cosmetic Act of 1958,
food additives already on the market in 1958 were accepted without
FDA review. However, substances added to the food supply after this
date were required to gain FDA approval prior to marketing, unless
they were considered GRAS (generally recognized as safe). A fair
number of herbs were included on a list of GRAS food additives that
had been prepared by the Flavor and Extract Manufacturers Associa-
tion as flavorings for alcoholic beverages. However, the FDA viewed
commonly used herbs as unapproved food additives and therefore
subject to FDA approval prior to marketing. This interpretation led to
a series of bitterly fought court cases and several herbs being taken
off the market.

Congress passed the Nutrition Labeling Education Act of 1990
(NLEA) to reform food labeling and to allow, for the first time, a new
class of health claims based on disease-nutrient relationships. For the
most part, this legislation did not apply to botanicals because of the
way it was written and the way it was interpreted by the FDA.

With lawsuits between herbal manufacturers and the FDA com-
monplace, a group of leading herb companies met with Senator Orrin
G. Hatch (R-Utah) and Congressman Bill Richardson (D-New Mex-
ico) who drafted legislation that became the Dietary Supplement
Health and Education Act of 1994. This law was passed by Congress
and signed into law by President Clinton on October 25, 1994. This
was the first time a U.S. law defined the terms herb or botanical.

DSHEA EXPLAINED

As with most federal laws, the legislative language of DSHEA is
arcane, if not mystifying. The core provisions of the act, however, are
straightforward and create an expansive framework for all dietary
supplements. The following summary of DSHEA is an “herbs-only”
interpretation which provides a useful tool for those wishing to see
how DSHEA creates a new architecture for the manufacture, sale,
and promotion of herbs.
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Definition

DSHEA defines the term dietary supplement as an herb or other
botanical or concentrate, constituent, extract, or combination of any
botanical that is intended for ingestion as a tablet, capsule, or liquid,
is not represented for use as a conventional food or as a sole item of a
meal or the diet, and is labeled as a dietary supplement. This includes
new drugs that were marketed as botanicals prior to such approval; it
does not include a botanical approved as a new drug, or authorized for
investigation as a new drug, and not previously marketed as a dietary
supplement. Botanicals are not classified as food additives.

Safety

Dietary supplement products are allowed to contain botanicals that
have been present in the food supply and in a form in which the food
(botanical) has not been chemically altered. Dietary supplement in-
gredients marketed in the Unites States before October 15, 1994, are
regarded as safe because of their long history of use. Those ingredi-
ents not marketed before then are “new” ingredients. At least 75 days
before introduction into commerce, manufacturers must provide the
FDA with information that shows the new botanical can reasonably
be expected to be safe under conditions of use or labeling.

DSHEA states that a botanical is considered unsafe under one of
two conditions: (1) it presents a significant or unreasonable risk of ill-
ness or injury under conditions of use recommended or suggested in
labeling, or (2) it is a new botanical for which inadequate information
exists to provide reasonable assurance that it does not present a sig-
nificant or unreasonable risk of illness or injury. In any case, the FDA
shall have the burden of proof to show that a botanical is unsafe.

Good Manufacturing Practices

A botanical is also considered unsafe if it is prepared, packed, or
held under conditions that do not meet current good manufacturing
practice regulations (GMPs). For the moment, the preparation and
packaging of dietary supplements is covered by the same GMPs that
apply to conventional foods. However, DSHEA authorizes the FDA
to establish separate GMPs for dietary supplements, and rule making
by the FDA is imminent.
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Labeling

The label must identify the product by the term dietary supple-
ment. Botanical dietary supplement labels must list the name of each
ingredient, the quantity of such ingredients, or, if a proprietary blend,
the total quantity of all ingredients. The label must also identify any
part of the plant from which the ingredient is derived.

Botanical dietary supplements are misbranded if they are repre-
sented as conforming to such official compendium as USP and fail to
do so, fail to have the identity and strength which they represent to
have, or fail to meet the quality, purity, or compositional specifica-
tions, based on validated assays or other appropriate methods, which
they are represented to meet.

Literature, including an article, a chapter in a book, or an official
abstract of a peer-reviewed scientific publication which appears in an
article shall not be defined as labeling when used in connection with
the sale of botanicals to consumers provided that it is not false or mis-
leading, does not promote a particular manufacturer or brand of bo-
tanical, is displayed or presented with other items on the same subject
matter so as to present a balanced view of the available scientific in-
formation on a botanical, and, if displayed in an establishment, is
physically separate from the botanical and does not have appended to
it a sticker or other method that associates it with the product.

Claims of Benefit or “Statements of Nutritional Support”
Allowed in Labeling

Under DSHEA, a statement for a botanical dietary supplement
may be made if the statement describes how a botanical is intended to
affect the structure or function of humans, characterizes the docu-
mented mechanism by which a botanical acts to maintain such struc-
ture or function, or describes general well-being from consumption
of a botanical. The statement must contain, prominently displayed
and in bold-faced type, the following: “This statement has not been
evaluated by the Food and Drug Administration. This product is not
intended to diagnose, treat, cure or prevent any disease.”

The FDA published a final rule in the Federal Register on February
7,2000 (docket No. 98N-0044), which describes how the agency will
distinguish disease claims from structure/function claims. The rule
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permits health maintenance claims (“maintains a healthy circulatory
system”), other nondisease claims (“for muscle enhancement,” “helps
you relax”), and claims for common, minor symptoms associated
with life stages (“for common symptoms of PMS,” “for hot flashes™).
It does not allow for claims regarding diseases (‘“prevents osteoporo-
sis”) or implied disease claims (“prevents bone fragility in post-
menopausal women”) (FDA, 2000).

As with all food labeling, statements must be truthful and not mis-
leading. Statements of nutritional support may be made without prior
FDA review, but the manufacturer must notify the FDA within 30
days of marketing a product with a new claim and must have substan-
tiation for the claim. Criteria for substantiating a claim are not yet de-
fined by the FDA. However, advertising guidelines for benefit state-
ments for dietary supplements have been published by the Federal
Trade Commission (1998) and can be found on their Web site (www.
ftc.gov).

DSHEA establishes that a botanical is not a drug solely because its
label or labeling contains a statement of nutritional support. Also, a
botanical shall not be deemed misbranded if its label or labeling con-
tains directions or conditions of use or warnings.

Commission on Dietary Supplement Labels

DSHEA established a presidential commission to study and pro-
vide recommendations for the regulation of label claims and state-
ments for botanicals, including the use of literature in connection
with the sale of botanicals, and procedures for evaluation of such
claims. The seven members of the Commission on Dietary Supple-
ment Labels were appointed by the president to evaluate how best to
provide truthful and scientifically valid information about dietary
supplements to consumers. The commission’s final report, which was
submitted to the president and Congress in November 1997, included
guidance regarding statements of nutritional support and the substan-
tiation of such claims. The commission recognized that under
DSHEA, botanical products should continue to be marketed as di-
etary supplements, when properly labeled. However, they recom-
mended that a review panel be established to review claims for OTC
drug uses (Commission on Dietary Supplement Labels, 1997).
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Office of Dietary Supplements

DSHEA also established an Office of Dietary Supplements (ODS)
within the National Institutes of Health (NIH). The purposes of the
office are to explore the potential ability of botanicals to improve
health care and to promote scientific study of the benefits of botani-
cals in maintaining health and preventing chronic disease.

The director of the ODS is to conduct and coordinate scientific re-
search relating to botanicals that can limit or reduce the risk of dis-
eases such as heart disease, cancer, birth defects, osteoporosis, cata-
racts, or prostatism, collect results of scientific research related to
botanicals and compile a database, and serve as a principal advisor to
the NIH, the Centers for Disease Control and Prevention (CDCP),
and the commissioner of the FDA on issues relating to botanicals and
scientific issues arising in connection with the labeling and composi-
tion of botanicals.

Currently the ODS, in collaboration with the National Center for
Complementary and Alternative Medicine (NCCAM), sponsors six
botanical research centers. The ODS Web site hosts two databases: one
containing information regarding federally funded research on dietary
supplements (CARDS, “Computer Access to Research on Dietary
Supplements”) and the other containing scientific literature regarding
dietary supplement ingredients (IBIDS, “International Bibliographic
Information on Dietary Supplements”) (http://dietary-supplements.info.
nih.gov). The ODS is also conducting systematic reviews of the litera-
ture in order to determine areas needing research and to assist in the de-
velopment of clinical guidelines. Fact sheets with information on the
most commonly used botanicals are in preparation. The ODS, again in
conjunction with NCCAM, has sponsored clinical trials on St. John’s
wort and ginkgo. Several dozen other trials on botanicals are currently
listed on the NCCAM Web site (nccam. nih.gov). The ODS is also cur-
rently supporting the development of validated analytical methods,
standards, and reference materials for the most commonly used botani-
cals.
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DRUGS: OTC AND Rx

Before a botanical product is marketed as a drug with a claim to di-
agnose, treat, cure, or prevent a disease, it must first be approved by
the FDA. The revision of the Food, Drug, and Cosmetic Act in 1962
required all drugs marketed after that time to be proven both safe and
effective. This revision presented the FDA with the challenge of up-
dating its approval of hundreds of drugs already on the market that
had not been proven effective. The FDA set up panels of experts to re-
view the active ingredients of these drugs, many of which were sold
over-the-counter. However, many herbal products were found to be
either unsafe, ineffective, or simply lacking sufficient evidence to
evaluate (Tyler, 1993).

In order to obtain drug status for a new botanical product, or for
one that failed a previous evaluation, manufacturers must submit a
New Drug Application (NDA) to the FDA. This requirement holds
whether the new drug is to be sold as an OTC or Rx drug. The NDA
must contain evidence of the product’s safety and efficacy. This evi-
dence is usually in the form of pharmacological studies, ranging in
scope from in vitro assays and small animal studies to randomized,
double-blinded clinical trials in humans, with an emphasis on the
clinical studies. The benefit to pharmaceutical firms which manufac-
ture synthetic chemical drugs is that their research is rewarded by pat-
ent protection for a substantial period of time. However, as most
herbs have previously been marketed in a traditional form, and thus
are not new or unique, they are not eligible for patent protection.
There are some exceptions when a botanical is prepared in a unique
form (for example, the ginkgo extract EGb 761) or for a previously
unknown use. Without patent protection, most manufacturers are un-
willing to spend the money necessary to conduct the research re-
quired for a new drug application. In addition, manufacturers may
find it easier to forego scientific studies as they can easily sell their
products as dietary supplements.

The Commission on Dietary Supplement Labels (1997) recom-
mended that the FDA establish a “review panel for OTC claims for
botanical products that are proposed by manufacturers for drug uses”
(p. 57). However, in April 1998 the FDA published a notice respond-
ing to the commission report, indicating that the agency considers
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such areview to be “premature” at this time. The FDA did not give an
explanation for their decision (FDA Notice, 1998).

Petitions formally requesting that valerian and ginger be recog-
nized as old OTC drug ingredients were filed with the FDA in 1994.
Nearly six years later, the agency issued a response provisionally ac-
cepting the supporting data, which was largely European, but only
under very stringent conditions. Valerian and ginger have yet to be-
come OTC drugs.

Numerous experts agree that a select number of botanicals are
proper candidates for OTC drug status. Although this would mean
that some plant extracts would be available both as dietary supple-
ments and OTC drugs, it is likely that many American consumers
who currently would not use a certain herb as a dietary supplement
would accept and use that same herb if it were offered as a drug that
has received FDA (government) approval. Likewise, physicians, phar-
macists, and other health care providers would be far more inclined to
recommend, or at least not discourage, the use of an herbal OTC drug.
The reasons being that OTC drugs are manufactured under stricter
good manufacturing practices, and OTC products have mandatory la-
beling which includes dosage recommendations, cautions, and warn-
ings. Although manufacturers of botanical products are welcome to
submit their products for review under the new drug approval pro-
cess, it does not appear that the FDA is prepared to actively welcome
OTC applications for botanicals as old drug ingredients. That is, for a
botanical to achieve OTC status, it must have all the scientific re-
search required for a new drug. It is unlikely to be “grandfathered in”
as an old drug without that documentation.

PROSPECTUS

Canada has created a natural health products category, which is in-
termediate between the formal OTC drug review process and the less
formal dietary supplement regime in the United States. Many in the
herbal industry now feel that such a category would be beneficial for
the United States as well. However, this would require a new regula-
tory category to be created.

In the meantime, it is entirely possible for a botanical to be mar-
keted and sold as a food, a dietary supplement, and a drug at the same
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time, depending on its label claim. For example, ginger root can be
sold as a food ingredient, as a dietary supplement ““to maintain a calm
stomach,” or (if approved by the FDA) as an OTC drug “to prevent
and treat nausea or motion sickness.”
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Chapter 2

Product Definition Deficiencies in Clinical
Studies of Herbal Medicines

Varro E. Tyler

Clinical studies and case reports of herbal medicines have recently
begun to appear in major medical journals of the United States. The
clinicians responsible for these publications are apparently unaware
that no standards of quality exist for herbal products in this and many
other countries. Accustomed to working with drugs that must con-
form to official specifications, these authors often fail to define ade-
quately the botanicals employed, and their failure to do so raises more
questions than are answered. The following examples, some of them
selected from the special November 11, 1998, alternative medicine
issue of the Journal of the American Medical Association, will illus-
trate this problem.

One of the major clinical trials published in that issue was a study
conducted in Australia by Bensoussan et al. (1998), involving the
treatment of irritable bowel syndrome with a multi-ingredient Chi-
nese herbal formula. None of the 20 botanicals employed was identi-
fied by its correct Latin binomial (genus, species; followed by author
citation) nor was any assurance provided that the identification given
only as a Latin drug title was confirmed in any way (botanical or
chemical characterization).

The quantities of the herbs were provided only as a percentage ba-
sis (presumably by weight), and the amount administered was stated
only as five capsules (size not specified) three times daily. On the ba-
sis of the data provided, the study could never be replicated or its pur-

Chapter 2 originates from The Scientific Review of Alternative Medicine, by Varro E.
Tyler, “Product Definition Deficiencies in Clinical Studies of Herbal Medicines,” Vol.
4, No. 2 (Fall/Winter 2000), pp. 17-21. Reprinted by permission of the publisher.
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ported results verified. Further, no follow-up was conducted to deter-
mine which of the herbs contributed to the reported positive effects
and which were merely adjuvants, correctives, or flavors.

A letter to the editor by Grush et al. (1998) in the same issue warns
against the use of St. John’s wort during pregnancy as a result of ob-
servations on two gravid women. Both of them were said to be con-
suming 900 mg/day of the herb. Because the dose of St. John’s wort
ranges from 2 to 4 g, what is probably being referred to here is 900 mg
of a St. John’s wort concentrated extract standardized to contain 0.3
percent hypericin. There is a considerable difference between this
and the crude herb. Further, no botanical or chemical studies verify-
ing that the herbal product labeled St. John’s wort was indeed Hyperi-
cum perforatum L. were apparently conducted.

Garges, Varia, and Doraiswamy (1998) attribute a case of cardiac
complications and delirium to the withdrawal of valerian root extract,
even though the patient was consuming seven other medications plus
minerals and vitamins. Although the designation valerian root is
commonly misused to described both the rhizome (underground stem)
and roots of the plant, no data were presented to assure readers that
the extract was prepared from Valeriana officinalis L. as specified.
Several species of valerian are commonly employed as central ner-
vous system depressants.

Further, the preparation involved is defined only as an “extract,”
without specifying the solvents used to prepare it or the degree of
concentration. It was apparently consumed in substantial quantities,
ranging from 30 mg to 2 g per dose five times daily. The authors con-
clude that in view of the multiple factors involved (e.g., numerous
other drugs, surgery) “we cannot causally link valerian root to his
symptoms.” This statement contradicts an earlier one, which reported
“a case of serious cardiac complications and delirium associated with
the withdrawal of valerian roots.” It also renders inaccurate the simi-
larly worded title of the publication. In actuality, information pro-
vided in the paper is inadequate to allow any firm conclusion as to
what herbal product was being consumed.

A letter from Lawson (1998) in the same issue of JAMA com-
mented on the negative results achieved with a steam-distilled garlic
oil (Allium sativum L.) preparation tableted in combination with beta-
cyclodextrin. The author pointed out that the prepared garlic oil has
little hypocholesterolemic activity in the first place and that only
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about 25-40 percent of it was ever released from the binder. Some of
the tablets were compressed so compactly that they passed through
the intestinal tract of human intact or in large pieces.

Although the authors of the original paper replied that the binding
of the oil to the beta-cyclodextrin was intentional, thus providing a
slow release of activity, they failed to address the more difficult prob-
lem of whether therapeutic levels of allyl sulfides were ever attained
(Berthold, Sudhop, and von Bergmann, 1998). In their minds, this
was considered unnecessary because “convincing evidence of lipid-
lowering effects of any garlic preparation is still lacking.” No refer-
ence in support of this assertion is provided. The 17 positive of 20 to-
tal studies cited by Lawson are dismissed as lacking rigorous design,
but the defects are not specified. They do concede that “conclusions
of our study apply only to the preparation we used. . . .” Unfortu-
nately, that was not the way it was reported in the popular press,
which labeled all garlic preparations ineffective for blood lipid reduc-
tion.

Berthold and colleagues (1998) could have precluded much of the
concern about their original study simply by including in it a better
definition of the product utilized. Characterization of the proven ac-
tivity (or lack thereof) of allyl sulfides, quantitative figures regarding
the slow release of these principles from the beta-cyclodextrin binder
with estimates of predictable blood levels, and data on tablet disinte-
gration time under controlled conditions should certainly have been
presented. This study is an excellent example of the pronounced effect
dosage form design can have on the purported activity of an herbal prod-
uct.

In the report of their clinical trial on Garcinia cambogia Desr. for
weight loss, Heymsfield et al. (1998) made more than the usual effort
to define the product utilized. However, something went awry. The
authors indicate that caplets containing the plant extract (50 percent
hydroxycitric acid) plus added hydroxycitric acid were administered
in daily doses totaling 3000 mg of extract and 1500 mg of hydroxy-
citric acid. The problem here is that hydroxycitric acid (HCA) does
not exist in that form in nature. Instead, it occurs as a lactone which
lacks the ability to inhibit ATP-citrate lyase (Clauatre and Rosen-
baum, 1994). That enzyme is responsible for the formation of acetyl-
CoA, the metabolite necessary for fatty acid and cholesterol bio-
synthesis. Lacking this inhibiting activity, the plant extract could not
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be expected to have any antiobesity activity and, of course, none was
found.

However, the authors state that the extract used was found to con-
tain 50 percent hydroxycitric acid by analysis. This is almost cer-
tainly inaccurate because HCA is an unstable hygroscopic compound
that reverts to the inactive lactone over time. Probably the HCA was
present in the extract as a more stable salt of some type. This raises
concerns about the absorbability and ultimate activity of the unde-
fined salt. Presumably the HCA administered with the plant extract
was also in the form of a salt rather than the free acid.

Once again, failure to define precisely the nature of the herbal ex-
tract utilized has resulted in confusion. Replication of the study on
the basis of the published data would be impossible.

Confusion in the medical literature due to inadequate herbal prod-
uct definition is certainly not confined to one journal, nor is it of re-
cent origin. In 1989, MacGregor et al. published a report in the Brit-
ish Medical Journal of four women who suffered hepatotoxic effects
after consuming two different proprietary herbal remedies. Both of
these remedies presumably contained scullcap (Scutellaria lateriflora L.)
and valerian (Valeriana officinalis), and the authors concluded that
the deleterious effects noted probably resulted from the consumption
of these two herbs. This assumption was based in part on the reported
toxicity of valepotriates in valerian. No analysis of the products was
conducted to determine if they actually contained the two herbs in
question.

Since that time, it has been determined that the unstable iridoid
compounds known as valepotriates are not found in significant
amounts in commercial valerian preparations. Further, in Britain the
known hepatotoxic herb germander (Teucrium chamaedrys L.) is of-
ten substituted for scullcap, and this substitution was, in all likeli-
hood, the cause of the observed effects (Tyler, 1993). Once again,
failure to characterize an herbal product properly resulted in a false
report of potential toxicity of two herbs.

Probably more confusion has been produced in the herbal litera-
ture by so-called Siberian ginseng, better designated eleuthero, than
any other herb. Eleuthero is not a true ginseng, a designation properly
reserved for species of Panax. Botanically, it is Eleutherococcus
senticosus (Rupr. and Maxim.) Maxim., and although it belongs to
the same family as ginseng, the Araliaceae, its constituents are very
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different. Family relationships of botanicals do not necessarily reflect
similar constituents or activities. Potatoes (Solanum tuberosum L.)
and the deadly nightshade (Atropa belladonna L.) are both members
of the Solanaceae.

Eleuthero is seldom obtainable in this country in the form of pieces
sufficiently large to allow identification by means of organoleptic
evaluation. Instead, it is usually seen either as a powder, which is
more difficult to identify, or as an extract. In China, where much of
the herb originates, it is known as wujia, a name also applied to en-
tirely different plants, especially Chinese silk vine (Periploca sepium
Bunge) (Keville, 1992). Eleuthero is utilized in various herbal mix-
tures touted to enhance athletic performance, so it is also subject to
adulteration with stimulants.

In 1990, Koren et al. published a report of a mother whose new-
born infant suffered from neonatal androgenization. They attributed
the effect to the mother’s consumption of “pure ginseng” and dis-
cussed the literature on ginseng’s (Panax ginseng C.A. Mey.) effect
on hormones. In fact, the product consumed was labeled Siberian
ginseng, but the authors failed to recognize the difference between it
and ginseng.

Unfortunately, the product actually consumed was no longer avail-
able for analysis, but additional samples of the same lot from the orig-
inal supplier were subsequently shown to be Chinese silk vine (Awang,
1991). Additional analyses of various specimens revealed one that
was actually eleuthero, but it contained caffeine, which is not a nor-
mal constituent of that herb (Tyler, 1994). Moreover, none of the nat-
ural constituents of either species is known to induce androgeni-
zation. The hairy baby case has thus become an infamous example of
poor herbal quality. One herb, eleuthero, was mistaken for another,
ginseng, but eleuthero was replaced by Chinese silk vine, which in
turn was almost certainly adulterated with an androgen. This entire
muddle could have been avoided if the dosage form initially utilized
had been properly analyzed and defined prior to publication.

Eleuthero substituted with Chinese silk vine has also been impli-
cated in a case involving elevated digoxin levels in a cardiac patient.
McRae, the attending physician, reported that eleutherosides in Sibe-
rian ginseng may have been converted to digoxin in vivo, thus caus-
ing the increased serum levels (McRae, 1996).
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No eleutheroside is known to be related chemically to digoxin or to
have cardiotonic properties, but Chinese silk vine has related com-
pounds with such properties. Therefore, as Awang has surmised, the
apparent rise in serum digoxin levels was probably due to the substi-
tution of P. sepium for E. senticosus (Awang, 1996). The erroneous
attribution of digitalis-like effects to constituents of eleuthero could
have been avoided if the dosage form utilized had been tested for the
presence of eleutherosides, thus assuring its identity before publica-
tion.

A particularly egregious case of inadequate product definition ap-
peared in a 1998 article by DiPaola et al. in the New England Journal
of Medicine. An eight-herb formula designated PC-SPES, promoted
for the treatment of prostate cancer, was defined as consisting in part
of five plants designated by common names only. These included
chrysanthemum, licorice, scutellaria (scullcap), isitis, and saw pal-
metto. Of these, the first three may be obtained from at least two dif-
ferent species, so the composition of the formula is unclear. The re-
maining three botanicals in the formula were designated by Latin
binomials but without author citations.

The formula was said to have been purchased from a commercial
source in four different batches, each of which was analyzed. Exactly
what the products were analyzed for, how they were analyzed, and
the results of the analyses are not stated in the paper. The concentra-
tion of each of the eight herbs in the total formula is likewise not men-
tioned. Stock solutions of the formula and other herbs studied were
prepared by exposing them to alcohol for 24 hours. Nowhere is the
method of “exposure” explained.

Rather than continuing to describe examples of inadequate herbal
product characterization in the medical literature, it seems more prof-
itable to review exactly what is necessary to provide adequate herbal
product definition. First of all, the botanical should be identified by
its Latin binomial, followed on the first citation by the name of the au-
thor who assigned that designation. This latter specification, often
overlooked by those unfamiliar with botanical nomenclature, is nev-
ertheless important because it increases the clarity and accuracy of
the designation (Laurence, 1995).

Plants often have more than one scientific name, each assigned by
a different author. The long-used medicinal herb chamomile has at
least 12 scientific names, each more or less accurate depending on
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one’s interpretation of its characteristics. Matricaria recutita L. (the
L. is an abbreviation of Linnaeus) is now considered the most appro-
priate binomial, but other authors have assigned it to different genera
and utilized different specific epithets. The genera include Chamo-
milla, Chrysanthemum, Leucanthemum, and Athemis, in addition to
Matricaria (List and Hérhammer, 1976). Unless the author’s name is
cited, it is impossible for a reader to know that Matricaria recutita L.
and Chamomilla vulgaris K. Koch, for example, refer to the same
plant, specifically, chamomile. Chamomile, which is also commonly
referred to as German chamomile, Hungarian chamomile, or genuine
chamonmile, is distinct from Roman or English chamomile, an alto-
gether different plant. Common names also cause serious problems
because the same one may be applied to several different plants.

Correctly written, a Latin binomial includes a genus name that is
capitalized and a species epithet in lower case; both words are itali-
cized. Such scientific names should not be confused with the seldom-
used (in the United States) Latin drug names, which in the case of
chamomile is Matricariae flos (Matricaria flowers).

Following the proper name of the herb, the part used should be
specified (root, rhizome, bark, leaves, flowers, seeds, etc.) and the
method of identification (botanical, chemical) specified. Next, a pro-
file or fingerprint of the principal constituents, particularly if an ex-
tract is employed, obtained by HPLC, CG-MS, or some appropriate
analytical methodology, should be reported. If the product tested is a
mixture of herbs, the above information should be specified for each.

The appropriate data concerning the identity of the herbs and their
composition are available from any quality producer of botanical
products. It is essential, however, that they be reported in a clinical
study on a particular dosage form because they vary greatly from
product to product. Further, the composition of a particular product
may change from time to time without notice.

Herbal mixtures, particularly the complex formulas utilized in Asi-
atic traditional medical systems, require special consideration. Clini-
cians need to remember that determination of the activity of the entire
formula is not an end point but simply the beginning of the study. The
Old Woman of Shropshire’s dropsy formula is a good example.
The astute physician William Withering was able to narrow down her
secret remedy of some 20 plants to a single effective herb, foxglove
(digitalis) (Mann, 1992). In almost all such cases, the significant ac-
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tivity of such remedies can ultimately be attributed to a single herb
and the remaining botanicals, whether called adjuvants, correctives,
or flavors, are found to be more or less window dressing. Clinical
studies of complex mixtures must eventually determine what is active
and what is not, in order to be truly useful.

Finally, the composition of the dosage form and the method of ad-
ministration must be specified. Diluents used in capsules and tablets
may have a decided influence on the availability of the active constit-
uents. Likewise, appropriate data concerning such important factors
as the dissolution time of compressed tablets, the properties of tablet
or capsule coatings, and the like need to be specified.

Inclusion of the above information may at first seem superfluous to
clinicians accustomed to working with drugs for which standards
covering such matters are in place. However, no such standards exist
for herbal products, and it is necessary to include sufficient informa-
tion to allow the study to be reproduced. Many of the problem studies
reviewed in the initial section of this paper could never be replicated
because the necessary data are not provided in the original publica-
tion.

Authors and editors also have the responsibility to assure that titles
of papers accurately describe the specific nature of the study and the
conclusions reached. A paper dealing with the activity or inactivity of
a particular herbal dosage form should not be titled so broadly as to
allow the inference, especially by the popular media, that all dosage
forms of that herb have the same properties.

While applicable to all clinical trials, this caveat is most important
for herbal studies, which in the past have often utilized ill-defined
dosage forms, and the results of which are of extreme interest to the
popular press. Just because a particular dosage form of garlic oil did
not show antihypercholesterolemic activity does not in any way in-
validate the utility of other garlic preparations. Similarly, data indi-
cating that a specific preparation of echinacea did not prevent colds
following prophylactic administration does not necessarily invalidate
the results of studies indicating that some echinacea preparations
ameliorated the symptoms of colds following remedial use.

Most clinical studies involve participation of a relatively large
number of investigators with different areas of expertise. It seems ob-
vious that any future studies will find it necessary to involve individu-
als with experience in the broad field of phytotherapy ranging from
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botanical nomenclature to analytics to dosage form design, if the in-
vestigation is to be conducted in such a way as to produce meaning-
ful, reproducible results. Editors of clinically oriented journals have
an important responsibility to utilize referees capable of judging
whether herbal dosage forms have been adequately defined in sub-
mitted manuscripts.
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Chapter 3

Identifying and Characterizing
Botanical Products

Marilyn Barrett

When referring to a botanical product in a scientific report, details
such as the scientific name of the plant, plant part, preparation, for-
mulation, and dose must be included as the basis of any discussion of
therapeutics. Without a full description of the test material, there can
be no assurance of a reproducible effect.

In Chapter 2, Dr. Varro Tyler addresses the lack of proper charac-
terization of botanical materials in clinical study publications. The
omissions he describes are still more common than not, even in
the most prestigious medical journals. The need for guidelines in the
characterization of botanicals has been acknowledged by the Na-
tional Center for Complementary and Alternative Medicine of the
U.S. National Institutes of Health (NCCAM). NCCAM recently
added a description of characterization parameters expected of botan-
ical products to the grant application guidelines on their Web site
(http://nccam.nih.gov).

An unfortunate recent example of an inadequately described prod-
uct was a report of a trial studying the effectiveness of echinacea for
the prevention of experimental rhinovirus colds. The authors ac-
knowledge in their report that three species of echinacea are used me-
dicinally and that different echinacea preparations differ in their
chemical composition. They therefore present chemical analysis of
the test sample as 0.16 percent cichoric acid with almost no echi-
nacoside or alkamides (Turner, Riker, and Gangemi, 2000). However,
the paper does not state whether the echinacea preparation was pow-
dered plant material or an extract. Further, we are not told the species
or the plant part (the flowering tops and/or roots of echinacea are both
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commonly used). When I contacted the lead author, Dr. Turner, it was
apparent that he was not informed of the taxonomic identity of the
material that he tested, although he did tell me it was powdered plant
material. Further inquiries by Dr. Tyler of the supplier led to the infor-
mation that the material was 85 percent Echinacea purpurea root and
herb with 15 percent E. angustifolia root extract powder. However,
Dr. Tyler and I were still puzzled, as the results of the chemical analy-
sis did not fit the suggested identification. The combination of E.
purpurea root and herb with E. angustifolia root would be expected
to contain both alkamides and echinacoside, as alkamides are present
in both species and echinacoside is present in E. angustifolia roots.

Lack of adequate identification can lead not only to scientific con-
fusion, but also to substitutions that can have toxic consequences. In
one incident the similar-looking leaves of a species of digitalis (Digi-
talis lanata Ehrhart) were accidentally substituted for plantain (Plan-
tago lanceolata L.), thereby causing heart arrhythmia (Slifman et al.,
1998). In several other incidents confusion over traditional Chinese
names led to the substitution of guang fang-ji root, also known as
fang-chi (Aristolochia fangchi Y.C. Wu ex L.D.), for han fang-ji
(Stephania tetrandra S. Moore) root. Unfortunately, the use of the
Aristolochia species caused liver failure and death in several individ-
uals (Vanhaelen et al., 1994).

In the hope that this sort of confusion may be prevented in the fu-
ture, this chapter describes the means for assuring the identity of
plant material, common forms of botanical preparations, and the in-
fluence of the dosage form on the dose and bioavailability of the
product.

IDENTIFYING PLANTS BY NAME

Purple coneflower, black samson, red sunflower, comb flower,
cock-up-hat, Indian head, and Missouri snakeroot are all common
names for the same plant as defined by its Latin binomial, Echinacea
purpurea (L.) Moench (Hobbs, 1994). Another plant, also known lo-
cally in the U.S. Midwest as snakeroot, has a completely different
Latin name: Parthenium integrifolium L. Confusion over the similar
common names is thought to be the cause of exportation of Parthen-
ium root as Echinacea purpurea root to Europe. The substitution of
Parthenium for Echinacea has raised doubt over which plant material
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was used in clinical trials conducted in Germany before 1986 (Awang
and Kindack, 1991).

Common names are not definitive, as demonstrated in the previous
example. Different plants may have the same common name, or the
same plant may have different common names. Common names are
given in the local language and often vary depending upon the region.
In contrast, the scientific name, or Latin binomial, is a definitive
name, and if used properly should eliminate confusion. The name is
composed of the taxonomic categories of genus and species followed
by the name of the scientific authority, or authorities, who officially
described the plant. Thus in the binomial for garlic, Allium sativum
L., the “L.” at the end is an abbreviation for Linnaeus, the famous bot-
anist of the 1700s.

Scientific names are based on guidelines laid down by the Interna-
tional Code of Botanical Nomenclature (ICBN). These rules were
originally established in 1930 and are periodically revised (Greuter
etal., 2000). According to the ICBN, the Latin binomial is accompa-
nied by a published description and a “type” specimen upon which
that description is based.

Although Latin names are definitive, they can be revised. All taxo-
nomic revisions are conducted according to a detailed set of guide-
lines established by the ICBN. An old name can be replaced by a new
one, or the definition of a name can be altered. When the definition is
altered, but the name remains the same, both authorities are listed af-
ter the binomial, with the previous authority listed in parentheses. As
an example, we have the name for milk thistle, Silybum marianum
(L.) Gaertn.

Latin names are commonly listed with the taxonomic family to
which they belong. Milk thistle is in the sunflower family, or Aster-
aceae. Thus, the complete name for milk thistle is Silybum marianum
(L.) Gaertn., Asteraceae.

The American Herbal Products Association (AHPA) has attemp-
ted to solve the confusion over common names by establishing defin-
itive common names to be used in trade. In a publication titled Herbs
of Commerce, AHPA has defined common trade names by pairing
them with their Latin binomials (McGuffin et al., 2000). The FDA, in
its dietary supplement labeling regulations, has recognized the com-
mon names listed in Herbs of Commerce as official trade names (CFR
21 Part 101.36, 1997).
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MEANS OF ASSURING PLANT IDENTITY

The primary way to identify plant material is through physical ex-
amination of the features of the entire plant, especially the flowers.
Those features are compared to descriptions in plant taxonomy books
and/or to specimens whose identity has already been established by a
botanist. When a specimen is identified by a botanist, it is said to be
authenticated.

Sensory information, referred to as organoleptic features (color,
texture, smell, taste), can also yield information on the identity of
whole, chopped, or milled plant material. Further information on
identity of milled or powdered plant material is provided by micro-
scopic examination that allows for viewing of tissue structures, orga-
nization, cell types, and cell contents.

Chemical constituents are also important in identification. Plants
contain thousands of chemical components, including basic proteins
and sugars necessary for metabolism and structure. They also contain
secondary compounds that were originally thought not to be essential
to the life of the plant, but have important medicinal qualities for
mammals. The best known of these secondary components are the al-
kaloids, a group which includes nicotine, caffeine, morphine, and co-
caine. Other classes of secondary compounds include phenolics,
terpenoids, and steroids (Trease and Evans, 1978). Chemical analysis
can be useful in identification even when physical examination of
plant structures is not possible, such as with fine powders and ex-
tracts.

For any material studied scientifically, or sold in retail, a sample
should be retained for a period of time. This sample could be exam-
ined in the future, should any questions arise regarding identity or
quality. In the case of fresh plant material, this can be a voucher speci-
men that is pressed and dried. If the test material is milled or pow-
dered, or even in final product form, a retained sample, in that form,
may still be used to answer any possible inquiries that might arise re-
garding identity or quality.

Voucher Specimens
Voucher specimens include the whole plant, or representative parts

of the plant (ideally including flowers and seeds), pressed, dried, and
fastened to an 11.5" by 16.5" card. Included along with the plant ma-
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terial is information as to the location and environment from which
the plant was collected. Prepared in this way, the taxonomic identity
of the specimen can be determined by a botanist. The specimen also
serves as a lasting record.

Millions of plant specimens have been collected and stored in her-
baria, to serve as reference collections of the world’s flora. Most uni-
versities and many private organizations that work with plants house
herbaria. The largest herbarium in the United States is the National
Herbarium in Washington, DC, which houses 4.5 million specimens
and contains collections from the exploration of North America in the
1800s (http://www.nmnh.si.edu/botany/colls.htm). The world’s larg-
est herbarium is the Royal Botanical Gardens in Kew, England, with
over seven million specimens from all over the world, including
250,000 type specimens (specimens that define taxonomic species)
(http://www.rbgkew.org.uk).

Voucher specimens are the most appropriate form of identification
for primary suppliers of botanicals, i.e., farms, collectors, and those
who have access to the entire plant.

Organoleptic Identification

Sensory, or organoleptic, information is very useful to those expe-
rienced with plant materials in establishing identity. Sight, touch,
smell, taste, and sound can also assist in assessment of the quality of
the material.

Organoleptic features are included in the following characteriza-
tion of cinnamon bark (Cinnamomum verum J. Presl.):

The matt pieces of bark, 0.2 to 0.7 mm thick, in the form of sin-
gle or double compounds quills, light brown on the outside and
somewhat darker on the inside; the surface longitudinally stri-
ated and the fracture is short and splintery. The odor is charac-
teristic and pleasantly aromatic. The taste is pungently spicy,
somewhat sweet and mucilaginous and only slightly sharp.
(Wichtl, 1994, 148)

Microscopic Identification

Characteristic tissue structures, tissue organization, cell types, and
cell contents can be viewed under magnification. For example, the
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glandular (rounded, multicellular) hairs common to mint leaves are
quite distinct from the stellate (star-shaped) hairs of witch hazel
leaves when viewed under a microscope. The addition of chemical re-
agents to the microscope slide can verify the presence and location, or
absence, of starch grains, calcium carbonate, and/or oxalate crystals,
as well as lignin (a plant cell wall component). Starch grains will ap-
pear purple following the addition of iodine, and their size and pattern
are indicative of certain plants. Lignin will appear red with the addi-
tion of acidic phloroglucinol solution and is present in the cell walls
of woody plants. The appearance of uncharacteristic components is
an indication of adulteration or substitution.

Chemical Identification

Simple chemical tests can be performed on milled or powdered
plant material by adding a few drops of a particular chemical reagent
to the plant material. These tests usually indicate the presence or ab-
sence of a characteristic class of chemical constituent, for example,
steroids or alkaloids. The presence of alkaloids, for example, can be
determined by a purple (reddish-brown) color reaction following ad-
dition of Dragendorff’s reagent (a solution of potassium bismuth io-
dide).

Extracts of plant material can be analyzed in more detail for char-
acteristic compounds using spectroscopic analysis and chromato-
graphic techniques. Spectroscopic analyses employ light absorption
techniques to analyze classes of compounds. They include ultraviolet
(UV), infrared (IR), and Fourier-transfom infrared (FTIR) spectros-
copy.

Chromatographic techniques allow for the isolation and quantifi-
cation of individual compounds. Components of the mixture are sep-
arated through chemical affinity to either the mobile phase (liquid or
gas) or the stationary phase (solid substance such as silica over which
the mobile phase runs). These techniques include thin layer chroma-
tography (TLC), high performance thin layer chromatography
(HPTLC), gas chromatography (GC), capillary electrophoresis (CE),
and high performance liquid chromatography (HPLC).

Plant extracts examined using either spectroscopic or chromato-
graphic techniques will display a characteristic profile, or “finger-
print,” which is useful in identification. Even without chemical identifi-
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cation of all the individual components, a particular pattern accompanied
with the identification of a few components can be an assurance of
identity.

Chemical analysis is often offered as proof of identity of plant ma-
terial, but it is not necessarily enough by itself. To prove this point,
Dr. Alvin B. Segelman (1995) demonstrated that belladonna alka-
loids added to sterilized cow dung could pass the U.S. Pharmacopeia
chemical identification test. However, when the material was exam-
ined microscopically it was clear that it was neither belladonna leaves
nor roots. Conversely, if plant material has been depleted chemically,
through extraction, it may pass microscopic examination due to the
remaining cell structure, but not chemical analysis. Therefore, both
physical characterization (microscopic examination) and chemical
analyses are needed for optimal identification.

When the results of chemical analysis are given as descriptors of a
product, some indication of the test method must be provided. For ex-
ample, extracts of St. John’s wort (Hypericum perforatum L.) are of-
ten described as standardized to 0.3 percent hypericins. Hypericin is
one of a group of biologically active dianthrones (phenolic com-
pounds) in the herb that includes hypericin, pseudohypericin, proto-
hypericin, and protopseudohypericin. The dianthrones in the extract
can be measured using either UV spectroscopy or HPLC. UV spec-
troscopy will provide information as to absorption of light by com-
pounds at a specific wavelength. Thus UV spectroscopy will indicate
the total quantity of the dianthrones in the extract (as well as other
compounds that absorb light at the tested frequency), and the results
can be described as total hypericins. In contrast, HPLC analysis al-
lows for the separation and quantification of the individual com-
pounds. HPLC allows the quantities of hypericin, pseudohypericin,
and other dianthrones to be determined individually. Therefore, the
quantity of total hypericins as determined by UV will be different
from the amount of the individual hypericin as quantified by HPLC.

As another example, the U.S. Pharmacopeia (2004) method of
measuring the alkaloids in belladonna extract via HPLC will give a
slightly different number from the European Pharmacopoeial (Ph Eur)
method which measures total alkaloid content via titration (Ph Eur,
2002). Thus in describing the amount of any constituent in a botani-
cal, the method of analysis must be indicated.



30 HANDBOOK OF CLINICALLY TESTED HERBAL REMEDIES
PREPARATIONS AND FORMULATIONS

Herbs are sold in many forms, as fresh plant material in the pro-
duce department of a grocery store, and as dried plant material in
bulk, tea bags, capsules, or tablets. Fresh or dried plant material can
be prepared as extracts, either sold in liquid form, or dried and formu-
lated into tablets or capsules, both hard and soft. Some basic botani-
cal preparations and formulations are described in the appendix to
this chapter.

The diversity in plant preparations is illustrated by those available
for commercially supplied Asian ginseng roots, which are graded ac-
cording to their source, age, part of the root, and method of prepara-
tion (Bahrke and Morgan, 1994). The root can be used fresh, or pre-
pared as “white” ginseng (peeled and dried) or “red” ginseng
(steamed and dried). The fresh root is often thinly sliced and taken
with or without honey, or it can be boiled in soup. White or red gin-
seng can be powdered, extracted, or made into a tea (Yun and Choi,
1998). The different ginseng root preparations differ in their chemical
composition. As an example, we know that the heating process in the
production of red ginseng converts the malonylginsenosides to their
ginsenoside counterparts and also results in other chemical transfor-
mations (Chuang et al., 1995).

DOSE

The preparations described are, by definition, of different strengths
and composition. Thus the type of preparation will have an influence
on the recommended dose. Teas prepared with hot water are usually
quite dilute in contrast with extracts that are more concentrated. So it
follows that the type of preparation must be taken into account in de-
termining the dose. For example, peppermint tea may be drunk by the
cupful, while peppermint oil is administered in doses of five hun-
dredths of a milliliter (Wren, 1988).

BIOAVAILABILITY

The type of preparation, and formulation of the preparation, will
have an influence on the ability of the chemical components of the
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herb to be assimilated into the body. This is especially a concern with
tablets and capsules whose contents must first dissolve before being
absorbed. Coatings on the surface of tablet or capsules may be de-
signed to either accelerate or delay dissolution (release of chemical
constituents) in the gastrointestinal tract.

As an example, garlic products often have enteric coatings to delay
dissolution until the garlic preparation reaches the intestine. The rea-
son for this is that garlic powder contains the enzyme allinase, which
is necessary to produce the active constituent allicin, and that enzyme
is destroyed by the acidic pH of the stomach. Studies on the effective-
ness of Kwai garlic to reduce elevated serum cholesterol levels have
been inconsistent. A review found a highly significant difference in
effectiveness between studies conducted before 1993 and those con-
ducted in 1993 and later. The authors found that the amount of allicin
released under simulated gastrointestinal conditions correlated well
with the success or failure of the tablets to lower serum cholesterol
values. The sharp decline in the effectiveness of the tablets is paral-
leled by sharp declines in both the acid resistance and the allicin re-
lease from the tablets, apparently caused by a change in the coating of
the tablet (Lawson, Wang, and Papadimitriou, 2001).

GUIDELINES

As demonstrated in this chapter, therapeutic effect is a result of the
following variables: botanical identity, chemical profile, formulation,
bioavailability, and dose. Therefore, characterization of botanical
products, in publications and scientific studies, needs to include all of
that information. An adequate description of botanical products is
needed in order to ensure a consistent therapeutic effect. It is also
needed to be able to compare products and to conduct statistical analy-
ses on the results of multiple trials.

Editors of scientific, particularly medical, literature need to be
cognizant of the breadth of information required. The Journal of Nat-
ural Products, published by the American Chemical Society and the
American Society of Pharmacognosy, provides guidance to its au-
thors in the characterization of botanical substances. It requires that
experimental biological material be authenticated as to its identity
and that the herbarium which holds the voucher specimen be given
along with the voucher number. It further requires that the scientific
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name (genus, species, authority citation, and family) be given. It also
requires authors who purchase dried “herbal remedies” or other ma-
terials from companies to deposit a specimen in an herbarium, for fu-
ture access. It requires that the extraction procedure be specified
when studying a commercially available extract and that the identifi-
cation of the extract be supported by an HPLC trace of known sec-
ondary metabolite constituents (Journal of Natural Products, 2003).

NCCAM, in its guidelines for clinical trial grant applications, sug-
gests that when plant material is used in a trial, it be accompanied by a
botanical description, extraction procedure, the quantity of any known
active constituent(s), as well as identity and stability tests. When a
product is used, information about the manufacturing process, analy-
sis for impurities, and quality controls for manufacturing must be in-
cluded. In addition, disintegration/dissolution rates are required to es-
timate bioavailability (NCCAM, 2003).

APPENDIX: PREPARATIONS AND FORMULATIONS

Preparations
Teas and Decoctions

A tea, or infusion, is made by pouring boiling water over finely chopped
plant material (usually leaves and flowers). The mixture is allowed to stand
for a period of time before straining. The usual ratio is 500 ml (1 pint) of wa-
ter to 30 g (1 oz) plant material. A decoction is made by adding cold water to
the plant material and then heating it to a boil. The mixture is allowed to
simmer before cooling and straining. Decoctions are often made of roots,
bark, and berries, which may require more forceful treatment than more
fragile plant parts such as leaves and flowers. The same proportions of wa-
ter to plant material apply, but it is best to start with 800 ml (1%2 pints) to al-
low for evaporation. Teas and decoctions may be consumed either hot or
cold.

Plant Juices

Freshly harvested plant parts can be pressed to release their juices. The
shelf life of the expressed juice is usually extended by pasteurization or by
rapid, ultra-high-temperature treatment. In addition, alcohol may be added
as a preservative.
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Tinctures

A tincture is made by soaking the plant material in a solution of alcohol
and water for a period of time followed by filtering. Tinctures are sold in lig-
uid form and are useful for both concentrating and preserving an herb. They
are made in different strengths that are expressed as ratios. Traditionally, a
ratio of 1 part herb to 5 or 10 parts liquid (1:5 or 1:10) has been used. These
ratios represent 100 g (32 0z) plant material in 500 ml (1 pint) of solvent, or
100 g plant material in 1000 ml (2 pints) solvent.

Extracts

Extracts are concentrated preparations that can be in liquid, viscous, or
powdered form. They are prepared from fresh or dried plant material by dis-
tillation, maceration (soaking then filtering), or percolation. The extraction
liquid or solvent is chosen for its chemical properties, as it will selectively
extract components in the plant that match those chemical properties. Typi-
cal solvents include water-alcohol mixtures, glycerin (a colorless, odorless,
syrupy, sweet liquid), oils, supercritical gases (carbon dioxide can be lique-
fied at certain temperatures and pressures), hexane, methylene chloride, ac-
etone, and ethyl acetate. Some or all of the liquid solvent can then be evapo-
rated to make a dry extract, which can be easily placed into capsules or
made into tablets. This is often accomplished by evaporating the liquid in
the presence of a carrier such as cellulose, lactose, maltodextrose, or even
dried plant material.

Again, ratios are used to describe the strength of the extract. Most crude
plant materials have a content of roughly 20 percent extractable substances
which corresponds to an herb to extract ratio of 5:1. If the extract is further
purified, even greater ratios can be obtained. However, this means that some
components of the plant have been selected over other components. For ex-
ample, the standardized ginkgo extracts, which are made in a multistep pu-
rification process, are highly purified extracts with an average ratio of 50:1.
This ratio means that 50 parts of plant material went into producing one part
extract. Essentially the extract is a concentration of certain flavonoids and
terpenes present in ginkgo leaves.

Syrups
Medicinal syrups are viscous liquids that contain a minimum of 50 per-

cent sugar, more typically 65 percent, added to a plant extract. This high
concentration of sugar acts as a preservative.
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Oils

Oils can be produced by pressing or extracting plant materials such as
seeds and fruits. Crude oils can be refined by distillation. Alternatively, me-
dicinal oils can contain plant substances dissolved in oil. These oil-based
extracts are typically used as salves or in other topical applications.

Formulations

Tablets

Tablets are made by compressing powdered or granulated material. Be-
sides the active ingredients, tablets may contain diluents, binders, lubri-
cants, coloring, and flavoring agents. They also contain disintegrators that
help the compressed tablet to dissolve when it comes in contact with water.
Tablets can be coated with sugar, dyes, fat, wax, or film-forming polymers.
The function of the coating may be to extend the life of the tablet by protect-
ing the active ingredients. It also may be to control or delay the release of
the active ingredient. Coated tablets may mask any unpleasant taste of the
active ingredient and may make the tablet easier to swallow.

Capsules

Hard gelatin capsules consist of a two-part cylindrical shell. They usu-
ally enclose plant material or dried extracts. Soft gelatin capsules are spher-
ical, oval, oblong, or teardrop shaped and consist of a gelatin shell enclos-
ing semisolid or liquid contents. The composition of the capsule can be
designed to control the release of the contents. For example, an enteric coat-
ing, which resists the acid in the stomach, will dissolve in the intestine when
the pH rises above 7.

Lozenges

Lozenges have a tabletlike appearance but differ in that they are not
made by compression. They are molded or cut from a gummy mass. Loz-
enges are designed to release the active ingredient slowly in the mouth
while being sucked or chewed. They are often made with sugar, gums, gela-
tin, and water.
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Chapter 4

Standardization of Botanical Preparations:
What It Does and Does Not Tell Us

Uwe Koetter
Marilyn Barrett

INTRODUCTION

Standardization is probably one of the most controversial terms
used to describe herbal supplements. Most would agree that the goal
of standardizing herbal products is to provide product consistency
and thus a reliable health benefit. However, the term has been defined
in several different ways. Standardization can mean the establish-
ment of a consistent biological effect, a consistent chemical profile,
or simply a quality assurance program for production and manufac-
turing.

How the process of standardization is applied depends, in part, on
whether the active constituents in the botanical are well established.
For that reason, the European Union has defined three categories of
botanical products: (1) those containing constituents (single com-
pounds or families of compounds) with known and acknowledged
therapeutic activity that are deemed solely responsible for the clinical
efficacy; (2) those containing chemically defined constituents pos-
sessing relevant pharmacological properties which are likely to con-
tribute to the clinical efficacy; and (3) those in which no constituents
have been identified as being responsible for the therapeutic activity
(Lang and Stumpf, 1999).

This chapter will discuss how the extent of knowledge regarding
the active constituents in the botanical relates to standardizing botani-
cal products either to a consistent biological effect, a consistent
chemical profile, or as part of a quality assurance program. The most
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important point is that there is no one definition of standardization
and that this term has been applied differently to different products in
the marketplace. In addition, no legal or regulatory definition of stan-
dardization for herbal products has been established in the United
States.

STANDARDIZATION OF THERAPEUTIC ACTIVITY

The standardization of active ingredients in botanical preparations
is a well-established procedure that has been used for over a century.
Before sophisticated chemical analytical methods were available,
and when the active principles were unknown, preparations were
standardized to biological activity. This was accomplished with the
help of bioassays: measurements of activity in animals or animal tis-
sues. Bioassays were especially important tools for normalizing the
activity of powerful drugs, such as digitalis, in which small variances
in the glycoside content could lead to sufficient differences in the car-
diac stimulating effect that could be dangerous. Still today, the po-
tency of digitalis preparations is determined using a pigeon assay,
which compares the activity of the new preparation to that of a stan-
dard preparation (U.S. Pharmacopeia [USP], 2004b).

In those instances in which the chemical constituents deemed respon-
sible for the clinical efficacy (active ingredients or active components)
are known and easily measured, chemical analysis can indirectly deter-
mine biological activity. With the advent of more sophisticated chemical
analytical techniques, it became more efficient to replace bioassays with
the measurement of chemical constituents.

Standardization of a botanical product with established active com-
ponents is achieved by adjusting the preparation to contain a defined
level of active substance or group of substances in the dosage form.
This can be achieved by adjusting the final amount of raw material
(i.e., extract or powdered herb) in the dosage form so as to include a
consistent amount of active constituent. It can also be achieved by in-
cluding a consistent amount of raw material that contains a consistent
amount of active ingredient. In the latter case, the consistency of the
raw material is achieved by blending different lots of material. As an
example, milk thistle preparations contain silymarin, which is ac-
cepted as the active component of the botanical. So, the amount of
product in the dosage form could be either a fixed amount of sily-
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marin in a variable amount of total extract, or a fixed amount of ex-
tract that has been adjusted to contain a fixed amount of silymarin.

Guidelines for the standardization of specific botanical prepara-
tions can be found in pharmacopoeial monographs. These guidelines
include the methods used to determine the levels of active ingredi-
ents. As an example, the United States Pharmacopeia defines bella-
donna extract as containing not less than 1.15 g, and not more than
1.35 g, of alkaloids (measured as atropine [d/-hyoscyamine] and sco-
polamine via high performance liquid chromatography [HPLC]) in
100 g extract (USP, 2004a). The European Pharmacopoeia defines
standardized belladonna leaf dry extract as containing not less than
0.95 percent, and not more than 1.05 percent, total alkaloids calcu-
lated as hyoscyamine measured via titration (European Pharmaco-
poeia [Ph Eur], 2002a).

An important distinction can be made between single chemical
compounds that are active ingredients and active components of a
mixture. For example, hyoscyamine as an isolated compound may be
an active ingredient in a pharmaceutical formula. However, as a com-
ponent of belladonna extract, and one of several alkaloids in the ex-
tract with activity, it is an active component of the extract.

Standardization to active constituents can ensure consistency be-
tween lots produced by the same manufacturer. However, it is just one
step toward comparing a proprietary preparation that has been tested
in clinical studies with another proprietary preparation of the same
botanical. Even if the claimed level of constituents is accurate, the in-
herent variability in the undefined portion of the extract must be con-
sidered. In addition, different formulations or routes of administra-
tion may affect the bioavailability (levels of active components present
at the site of action in the body).

STANDARDIZATION TO MEET A CHEMICAL NORM

Botanical products can be standardized to a norm that may or may
not relate to the expected biological activity of the product. Usually
this norm is a level of a constituent chemical or group of chemicals
called marker compounds. The concept of determining levels of
marker compounds was developed because it is not feasible to test for
all compounds in an extract and final formula for content and consis-
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tency. Markers are chemically defined constituents of an herbal drug,
ideally specific to that herb, which are of interest for quality control
purposes independent of whether they have any therapeutic activity
(European Agency for the Evaluation of Medicinal Products [EMEA],
2000).

By providing product characterization, marker compounds can be
used to facilitate botanical identification and detection of adultera-
tion. They can also be used as indicators of consistency throughout
manufacturing, handling, and storage. When marker levels are deter-
mined in the starting materials they can be used to calculate the quan-
tity of herbal drug or preparation in the finished product. Setting min-
imum limits for marker compounds can be a useful indicator of quality
in preparations in which there is little, or contradictory, knowledge
regarding the active constituents.

As there is no established active ingredient in this class of botani-
cals, the whole preparation is considered to be the active principle.
Standardization is achieved by including a consistent amount of raw
material (i.e., extract or powdered herb) in the dosage form. Prepara-
tions that contain powdered herb are filled with a set amount of pow-
der. The amount of marker compound in the powdered herb can be
controlled through blending different lots of powder. Preparations
that contain extracts can be made consistent by controlling the ratio
of plant material to extract and including either a fixed amount of
plant material or a fixed amount of extract.

For consistency, determinations regarding levels of markers in fin-
ished products should be made with validated methods for specific
formulations. For some botanicals, detailed analytical procedures are
provided by pharmacopoeial monographs. However, adherence to
pharmacopoeial guidelines may be regional or voluntary, and compli-
ance may not be apparent from product labels.

Analytical methods can be used to measure either classes of com-
pounds or individual constituents. Thus the measurement can be gen-
eral in nature or highly specific. Ultraviolet/visible light spectroscopy
(UV/VIS) results in detection and quantification of a general class of
compounds, compared to high performance liquid chromatography
(HPLC), which allows for analysis of individual compounds. Thin
layer chromatography (TLC) presents a general profile of the plant
and can detect whether the product contains a full spectrum extract or
a few isolated compounds.
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As an example, some echinacea products are standardized to con-
tain 4 percent phenolics. This measurement will mean something
quite different if the determination is made using the Folin-Ciocalteu
spectrophotometric (UV) method detecting phenolics as a class of
compounds, than if it is made using an HPLC method detecting spe-
cific phenolics, i.e., cichoric acid, 2-caffeoyl tartaric acid, and echina-
coside. In addition, two HPLC analyses can yield different results if
different test parameters are used and/or if different phenolic constit-
uents are measured.

In addition, the purity of chemical reference standards, as well as
sampling methods, sample preparation, sample matrix (excipients
used in formulation of the sample), solvents, and the equipment used,
all contribute to the results achieved in chemical analysis.

Thus, it is important to realize that no global consensus has yet
been made regarding standards or test methods for herbal products,
although attempts are being made in this direction.

STANDARDIZATION AS A REFLECTION
OF QUALITY ASSURANCE PROGRAMS

Standardization is also understood to be, and perhaps better de-
scribed as, a quality assurance program. This type of standardization
is the result of following guidelines that cover all aspects of produc-
tion from seed selection, cultivation, collection, extraction, and for-
mulation to production of the final product. Throughout this process,
the measurement of a particular chemical or chemicals can be used to
indicate the consistency of one lot throughout production and the
consistency of numerous lots to one another.

The quality assurance process starts with the cultivation and/or
harvesting of the plant material. The chemical profile of plant mate-
rial can vary due to genetics, environmental factors, seasonal and/or
diurnal variation, the age of the plant, selection of the plant part, the
time of harvest, postharvest treatment (drying and storage condi-
tions), and processing.

For example, there are 72 cultivars of the same species of kava
growing in Vanuatu (South Pacific) with kavalactone contents rang-
ing from 3 to 20 percent (Dentali, 1997). In another example, St.
John’s wort growing conditions are important for consistent chemical
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profiling. Studies have shown that the phenolic content increases in
dry climates and when the ambient temperature is above 57°F (Upton
etal., 1997). Harvest time is important for ginseng roots. The content
in American ginseng varies from 3 percent in the first year to 8 per-
cent in the fourth year (Court, Reynolds, and Hendel, 1996).

Awareness of the possible variation of a particular botanical can be
used to guide the control of each step of the process. Under controlled
conditions, a plant variety can be bred for consistency, the growing
environment can be carefully selected, and watering and the use or
avoidance of pesticides, herbicides, and fertilizers can be directed
and monitored. In addition, the plant can be harvested at the optimal
time, and processing after harvest can take place in a controlled envi-
ronment. Careful management of postharvest processing can prevent
or control enzymatic processes and preserve the content of volatile
oils.

As part of the standardization process, manufacturing protocols
must be in place to guarantee consistency in the extraction process.
Extraction of plant materials is a process of using a liquid or solvent
to remove substances from the crude plant material. This is a process
many of us use daily to make tea or coffee. As everyone knows from
experience, the consistent quality of the raw material accounts only
partly for the quality of the end product. Both the water temperature
and the amount of water used will also influence the quality of the
drink. In addition, there is consideration with coffee as to whether the
beans are boiled in water, percolated with boiling water, or steamed
under pressure. So, too, with commercial botanical extraction proce-
dures, the quality of the extracts will vary depending upon the condi-
tions of the extraction process, including solvent type, temperature,
method of extraction, and the ratio of plant material to solvent.

The ratio of plant material (by weight) to solvent (by volume) is re-
ferred to as the strength of the extract. This ratio is sometimes listed
on the product label as a description of the extract. For example, an
extract made with 100 g of plant material in 1000 ml solvent would be
described as having a ratio of 1 to 10 and might appear on a label as
1:10. The ratio can also appear as a range. For example, the German
Commission E monograph for hawthorn leaf and flower extract al-
lows for the ratio of plant material to extract to be from 4 to 7:1, with a
defined flavonoid or procyanidin content calculated according to the
German Pharmacopoeia (Blumenthal et al., 1998).
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GUIDANCE

The lack of uniform understanding of the term standardization is
reflected in a guidance note drafted by the European Agency for the
Evaluation of Medicinal Products. Standardization, as defined in the
note for guidance on the quality of herbal medicinal products, means
adjusting the herbal drug preparation to a defined content of a constit-
uent or group of substances with known therapeutic activity. How-
ever, the group further states that in some member states of the Euro-
pean Union the expression is used to describe all measures which are
taken during the manufacturing process and quality control leading to
a reproducible effect (EMEA, 2000).

The EMEA makes the distinction between constituents with known
therapeutic activity, which can be used to standardize to a biological
effect, and marker compounds, which allow standardization on a set
amount of the chosen compound. Constituents with known therapeu-
tic activity are defined as chemically defined substances that are gen-
erally accepted to contribute substantially to the therapeutic activity
of a herbal drug or of a preparation. Examples given of known active
constituents include the kava pyrones in kava kava (Piper methysti-
cum G. Forst.); silymarin in milk thistle [Silybum marianum (L.)
Gaertn.]; and aescin in horse chestnut (Aesculus hippocastanum L.)
(EMEA, 2000).

The EMEA defines marker compounds as chemically defined con-
stituents of a herbal drug which are of interest for control purposes,
independent of whether they have any therapeutic activity or not. Ex-
amples of markers are the valerenic acids in valerian (Valeriana
officinalis L.), ginkgolides and flavonoids in ginkgo (Ginkgo biloba
L.), and flavonoids, hypericin, and hyperforin in St. John’s wort
(Hypericum perforatum L.) (EMEA, 2000).

In Europe, herbal preparations with known actives are standard-
ized in reference to the pharmacopoeial monograph. Where the active
compound is not known, the whole preparation is considered to be the
active principle. In this case the monograph sets quality guidelines
and measurement of marker compounds as a means of quality con-
trol.

Both the European and United States Pharmacopoeias set lower
and upper limits for chemical constituents in an extract. As an exam-
ple, the European Pharmacopoeia defines standardized senna leaf
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(Senna alexandrina Mill.) extract as containing 5.5 to 8.0 percent
hydroxyanthracene glycosides, calculated as sennosides (Ph Eur,
2002b). Since the level of active sennosides has been defined, the
monograph can reasonably recommend a dose of the whole extract
that is expected to produce the declared laxative effect.

In the United States, compliance with pharmacopoeial standards is
required for drugs but is optional for dietary supplements.

SITUATION IN THE MARKETPLACE

Assumptions have been made about what the term standardized
means when applied to herbal products. It is often incorrectly as-
sumed that botanicals are similar to single-entity drugs, e.g., aspirin,
in which one chemical listed on the label is responsible for the activ-
ity. This assumption has led consumers, retailers, and even extract
manufacturers to presume that controlling the levels of a chemical
constituent is equivalent to controlling the physiological effect. Fur-
thermore, when examining the label of a botanical dietary supple-
ment marketed in the United States, it is not possible to distinguish
the listing of active constituents of a botanical preparation from
marker compounds that may either be inactive or possess pharmaco-
logical activity unrelated to the therapeutic application.

Because of the assumed correlation with pharmaceutical agents
with identified active ingredients, U.S. manufacturers and consumers
often assumed that “more is better.” This attitude has prevailed re-
gardless of whether the identified chemical is an active component or
a marker compound. On the market, ginseng product labels fre-
quently claim anywhere from 2 to 10 percent ginsenosides. However,
no evidence suggests that the effects are increased with higher levels
of ginsenosides. In fact, one clinical study suggests that no additional
increase in physical work capacity occurs when the ginsenoside con-
tent is increased from 4 to 7 percent (Forgo and Kirchdorfer, 1982).

Thus, enrichment of a chemical constituent does not necessarily
result in an increase in potency. Even in the case of identified active
constituents, other components of the botanical may be present which
either increase or complement that action. Or components may de-
crease or oppose the principal action. The matrix of components in
the botanical may also affect the bioavailability of the preparation by
enhancing solubility, absorption, and/or stability. These complex in-
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teractions are not well understood. Therefore, the entire plant mate-
rial or herbal preparation should be regarded as the active substance.

Efforts to increase the amount of marker compounds used for stan-
dardization are usually driven by market forces and reveal a lack of
understanding of the complexity of the issue. The only exception is
when this increase is backed by product-specific clinical data and an
established link to efficacy or consumer benefit has been identified.

When a preparation differs from the traditional or pharmacopoeial
guidelines by enriching the concentration of a select constituent, it
must be considered a novel preparation. As a new preparation, appro-
priate efficacy and safety data need to be collected. The product ought
to be tested clinically. Data from established products demonstrating
efficacy and tolerability do not necessarily apply to other products. For
example, safety and efficacy data collected on kava products contain-
ing 30 to 40 percent kavalactones may not apply to products containing
twice that percentage, and vice versa.

PERSPECTIVE

Regulatory requirements for the quality of botanical products vary
depending on the country and the regulatory category. The same
herbal product can be marketed as a drug in Germany and as a dietary
supplement in the United States. In Germany, medicinal plant prod-
ucts are produced to quality standards typical for pharmaceutical
products. This is especially true for potent herbals in which the active
ingredients are defined, contribute substantially to the therapeutic ac-
tivity, and allow standardization to a biological effect. Specifications
for these products include standardization of a constituent, or constit-
uents, within a set range supported by a pharmacopoeial monograph.

If the active components are not established, then markers are used
to assure/measure quality. When there is no established link between
the marker compound and consumer benefit or efficacy, the herbal
drug or the herbal preparation in its entirety is regarded as the active
substance.

Individual governments, the World Health Organization, and pan-
els of academic experts and clinicians provide guidelines for manu-
facturing and quality control, as well as therapeutic use (indication,
dose, and possible safety concerns). Many of these guidelines are
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contained in pharmacopoeial monographs. Compliance with these
guidelines is governed by regulations that cover all aspects from
manufacturing to labeling and advertising of final products.

In the United States, compliance of dietary supplements to a phar-
macopoeial monograph is optional. Therefore, it is difficult for con-
sumers of dietary supplements to make informed decisions about
self-medication based upon label information. The level of quality
control used by different manufacturers varies widely. Claims of
standardization are made without definition of the term, or indication
of whether the chemicals used in standardization are responsible for
the therapeutic effect. Often no indication is given of which test
method was used to determine the marker levels. Without all this in-
formation, the consumer commonly makes purchasing decisions
based upon price. Thus, regrettably, it appears that price, rather than
quality or proven therapeutic effect, drives the market.
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Chapter 5

The Importance and Difficulty
in Determining the Bioavailability
of Herbal Preparations

Anton Biber
Friedrich Lang

Bioavailability is an important issue to consider in the evaluation
of the therapeutic effects of a botanical (herbal) product. The biologi-
cal effect of any substance is influenced by the extent to which it is
absorbed into the body, metabolized (e.g., by gut flora and/or liver en-
zymes), distributed throughout the body, and finally excreted. A di-
verse array of factors influence bioavailability, including the route of
administration (oral, IV, or topical), the age of the person, his or her
particular genetics, other foods or drugs taken at the same time,
whether the person smokes, and any relevant disease pathologies.
The pharmacological effect of the drug can occur only if the drug, or
an active metabolite, reaches and sustains an adequate concentration
at the appropriate site of action in the body.

Studies on bioavailability are an integral part in the development of
conventional drugs. One of the most basic considerations in deter-
mining bioavailability is the formulation of the drug. Formulation in
liquid or solid form (pills, capsules, tablets) and with special coatings
(e.g., delayed release) will influence the absorption of the product.
The ability of solid products to dissolve is studied in disintegration
and dissolution tests using solutions that mimic the conditions in the
stomach or intestine. A disintegration test measures the extent to
which the solid dosage form dissolves. A dissolution test is designed
to detect the presence and quantity of the active principal in the dis-
solved media. Disintegration and dissolution tests for specific products
are described in U.S. Pharmacopeia (USP) monographs. Pharmaco-
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kinetic studies measure the metabolism, distribution, and excretion of
the active substance in the bodies of animals and humans. Disintegra-
tion, dissolution, and pharmacokinetic data are required for most
pharmaceutical drugs before marketing. These studies are important
because the beneficial effects will not occur if doses are too small,
and toxic effects can occur if doses are too large or if the drug accu-
mulates in the body.

Data on the bioavailability of herbal medicinal products are not as
common as they are for chemically defined synthetic drugs. Al-
though disintegration studies would be fairly easy to carry out, disso-
lution and pharmacokinetics studies are inherently difficult. The rea-
son for the difficulty is that these assays require the detection and
quantification of isolated constituents. It is often difficult to decide
which component(s) of a botanical should be used in these assays.
Often the constituents responsible for the therapeutic activity are un-
known or there is no scientific agreement on the probable active con-
stituent(s). In this case, a surrogate, or marker compound, is chosen
as a measuring tool. However, the extent to which the active constitu-
ent(s) is known determines the relevance of the bioavailability studies
to the therapeutic effect.

Even when the active ingredient is established, it is often present in
low concentrations, making quantification in plasma difficult. How-
ever, in the past ten years, sophisticated analytical techniques, such as
high performance liquid chromatography (HPLC) or gas chromato-
graphy (GC) with sensitive detectors, including ultraviolet (UV), fluo-
rescence, electrochemical (ECD), and mass spectrometry (MS), have
become available. As a result, more pharmacokinetic data on herbal
medicinal products have been published recently (De Smet and Brou-
wers, 1997). Some examples of studies are listed in Table 5.1.

In most cases in Europe, no pharmacokinetic data are necessary for
the approval for marketing an herbal medicinal product as a drug. At
present, dissolution tests are required only for standardized extracts
in which the constituents solely responsible for the clinical efficacy
have been identified. No data are required for nonstandardized ex-
tracts or extracts in which no constituent(s) is acknowledged as being
solely responsible for the therapeutic effect (European Medicines
Evaluation Agency [EMEA], 1999). Recently, however, it has been
acknowledged that biopharmaceutic and pharmacokinetic aspects
should be involved in the development of all herbal medicinal prod-
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TABLE 5.1. Pharmacokinetic data on humans after administration of herbal
medicinal products

Extract/product Substance  Method Reference
administered analyzed
Horse chestnut, Aescin Radioimmunoassay Oschmann et al.,
Aesculus 1996
hippocastanum L.
Ginkgo, Ginkgo Ginkgolides GC/MS Fourtillan et al.,
biloba L. A, B, 1995

bilobalide
Milk thistle, Silybum  Silibinin HPLC Schulz et al., 1995
marianum (L.)
Gaertn.
Myrtle, Myrtus Cineol GC Zimmermann et al.,
communis L. 1995
St. John’s wort, Hypericin HPLC/Fluorescence Kerb et al., 1996;
Hypericum Hyperforin LC/MS/MS Biber et al., 1998
perforatum L.
Buckwheat, Quercetin HPLC/ECD Graefe et al., 2001
Fagopyrum

esculentum Moench

ucts (Blume and Schug, 2000). In this regard, the Herbal Medicinal
Products working group of the FIP (Federation Internationale Phar-
maceutique/International Pharmaceutical Federation) published rec-
ommendations on the biopharmaceutical characterization of herbal
medicinal products (Lang et al., 2003).

In the United States, the U.S. Pharmacopeia Subcommittee on
Natural Products produced a draft guideline suggesting that dissolu-
tion testing should be an integral part of the public standard for bo-
tanicals marketed as dietary supplements (USP Committee of Revi-
sion, 2000b). The USP Committee proposes that disintegration
testing be only an interim standard for botanical formulations in
which no dissolution test is feasible (USP Committee of Revision,
2000a). The members acknowledge that the index compound(s) or
marker compounds selected for demonstration of dissolution may not
be responsible for the therapeutic effect.

For companies applying for approval to market their botanicals as
drugs in the United States, the Food and Drug Administration (FDA)
Guidance for Industry: Botanical Drug Products requests that bio-
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availability data be submitted when the companies file Investiga-
tional New Drug Applications (IND) (FDA/CDER, 2000).

Factors influencing the importance and ease of conducting bio-
availability studies include the type of therapeutic activity and the ex-
tent to which the active constituents have been identified. Common
sense tells us that bioavailability studies are more important for bo-
tanicals with immediate and strong activity. For those botanicals with
mild or tonic actions (with a wide safety margin), fewer studies may
be required (De Smet and Brouwers, 1997).

In the European Pharmacopoeia, botanical preparations are di-
vided into three categories depending upon the degree to which the
active components are known. In the first category (A) are extracts
containing constituents (single compounds or families of compounds)
with known and acknowledged therapeutic activity deemed solely re-
sponsible for the clinical efficacy. Extracts in this category are stan-
dardized by adjusting the amounts of the active constituents within
acceptable minimum and maximum levels. This adjustment is achieved
by mixing the extract with inert materials or by blending batches of
extracts. Examples of category A botanicals in the European Phar-
macopoeia are aloe dry extract, buckthorn bark dry extract, senna leaf
dry extract, and belladonna leaf dry extract. Examples in the German
Pharmacopoeia are ipecacuanha dry extract, rthubarb dry extract,
milk thistle fruit dry extract, and horse chestnut seed dry extract
(Lang et al., 2003).

In the second category (B) are extracts containing chemically de-
fined constituents (single or groups) possessing relevant pharmaco-
logical properties that are likely to contribute to the clinical efficacy.
However, proof that they are solely responsible for the clinical effi-
cacy has not been provided. Quantified extracts are prepared by ad-
justing select constituents to defined upper and lower tolerance levels
by blending batches of extracts. As there may be unidentified constit-
uents with clinical efficacy in the extract, the use of inert material to
standardize preparations is not appropriate. Examples of category B
botanicals are ginkgo leaf dry extract and St. John’s wort dry extract,
listed in the German and European Pharmacopoeia, respectively
(Lang et al., 2003).

Extracts that do not contain any constituents regarded as being re-
sponsible for the therapeutic activity are placed in category C. For
these botanicals, chemically defined constituents (markers) may be
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used for quality control purposes to monitor good manufacturing
practices or to determine the contents in the product. These extracts
are essentially defined by their production process specifications
(e.g., the state of the herbal material to be extracted, the solvent, the
extraction conditions, plant to extract ratio, etc.). An example of a
category C botanical in the German Pharmacopoeia is valerian root
dry extract (Lang et al., 2003).

In the European Medicines Evaluation Agency’s “Note for guid-
ance on the investigation of bioavailability and bioequivalence,” it is
stated that the bioavailability of an active substance from a pharma-
ceutical product should be known and be reproducible. This is espe-
cially the case if one product is to be substituted for another. Bioequi-
valence studies should be performed for all oral immediate release
products intended for systemic action, unless in vitro data are suffi-
cient (EMEA, 2001). This concept, originally developed for synthetic
compounds, may be transferred to type A extracts without any modi-
fication.

In principle two parameters from in vitro data are essential in this
context: solubility (the ability to dissolve as predicted through disso-
lution tests) and permeability through the intestinal wall according to
the Biopharmaceutical Classification System (BCS) (a predictor of
absorption rates) (Amidon et al., 1995). If both the solubility and per-
meability of a substance are good, there should be no problems with
bioavailability. However, if one or the other is poor, bioavailability
may be compromised. That is, if solubility is good (the rate of disso-
lution is relatively quick) and permeability is poor, then absorption is
the limiting step for the appearance of drug substances in the blood.
In this case, bioavailability would not be predicted by the in vitro dis-
solution rate. However, if the solubility is poor and permeability is
good, then bioavailability will depend upon the in vitro dissolution
rate and the substance will be absorbed as soon as it dissolves.

For example, Schulz and colleagues (1995) described the phar-
macokinetics of silibinin after administration of different milk thistle
extract-containing formulations with different dissolution profiles.
As silibinin has a low solubility according to the BCS (Ihrig, Dedina,
and Moller, 2000), there was, as expected, a correlation between the
dissolution rate and the plasma levels. As seen in Figures 5.1 and 5.2,
after administration of a product with a high dissolution rate (M9)
higher plasma levels were achieved as compared to products M1 and
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FIGURE 5.1. In vitro dissolution of silibinin from three different milk thistle
extract-containing products (Source: Adapted from Schulz et al., 1995.)
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FIGURE 5.2. Plasma concentration of silibinin after oral administration of the
products M1 to M4 (Source: Adapted from Schulz et al., 1995.)

M4 for which the dissolution rate was considerably lower (Schulz
et al., 1995).

In consideration of these studies, the United States Pharmaco-
peia—National Formulary monographs on capsules and tablets con-
taining milk thistle extract include the criteria for in vitro dissolution,
that no less than 75 percent of the labeled amount of silymarin must
be dissolved under specified conditions (United States Pharmaco-
peial Convention, 2002). This is especially important if another brand
of product is substituted for a clinically tested brand of herbal medici-
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nal product containing low-solubility substances. In these cases, bio-
availability studies in human subjects should be performed, to the ex-
tent that is possible. However, certain restrictions may apply due to
technical difficulties in measuring the desired marker compound(s).

For type B extracts, the solubility of both the markers likely to con-
tribute to the clinical efficacy and the total extract should be studied in
the pH of the gastrointestinal tract (pH 1 to 6.8). If the solubility of
the extract and of the markers is good (>90 percent soluble from the
highest dose strength), no problems with permeability through the in-
testinal wall and bioavailability are to be expected. If the solubility of
the total extract and/or the markers is poor (<90 percent), bioavail-
ability studies or clinical studies should be performed before bio-
equivalence with a clinically tested product can be determined.

A correlation between solubility and bioavailability was demon-
strated for the ginkgolides (A, B) and bilobalide in two different
ginkgo extract preparations. The reference preparation had an in vitro
dissolution rate at pH 1 and 4.5 of over 99 percent after 15 minutes. In
contrast, the test preparation had an in vitro dissolution rate of less
than 33 percent after one hour. Bioavailability (plasma levels of con-
stituents) of the two preparations was measured in 12 healthy volun-
teers in a crossover design. The reference preparation caused statisti-
cally significant greater maximum plasma concentrations and areas
under the curve (amounts measured in the plasma) for all three con-
stituents compared to the test preparation. Statistical analysis, using
90 percent confidence intervals, showed that these two products, with
apparently similar chemical profiles, were not bioequivalent (Kress-
mann et al., 2002).

In the case of type C extracts, in which the constituents responsible
for the therapeutic activity are unknown, no bioavailability problems
are to be expected if solubility of the extract is high. In the theoretical
case of poorly soluble type C extracts, clinical studies should be con-
ducted on a case-by-case basis.

In bioavailability studies containing type B or C extracts, it would
be desirable to measure not only (active) markers but also the total ac-
tive principle of the extract. Chemical assays measure only a small
percentage of botanical components, and in the case where the active
components are not determined, they may not predict the pharmaco-
logical activity of the preparation. Therefore, bioassays that measure
biological activity (pharmacodynamic effects) may be more suitable
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end points. Recently, biochemical assays have been proposed for sev-
eral plant extracts, as depicted in Table 5.2 (Rininger et al., 2000).

An ideal bioassay would be a measurement that correlated with the
therapeutic activity of the extract. However, this ideal is difficult to
achieve. In most cases biochemical assays do not reflect therapeutic
effects as a whole but only selected pharmacological aspects caused
by individual active markers. A disadvantage of biochemical assays
is that they are generally not as reproducible as chemical analytical
methods, and the variability in results may complicate evaluation of
the bioavailability studies. Nevertheless, bioassays or biochemical
assays may play an important role for future pharmacokinetic ap-
proaches if intelligent strategies can be found.

It should not be taken for granted that different brands of botani-
cals are equivalent in their bioavailability. The presence or absence of
substances in the product other than the active ingredients may pre-
vent, prolong, or enhance absorption. In the scramble to differentiate
products in the U.S. dietary supplement market, some manufacturers
have adopted novel delivery systems and/or innovative formulations.
These innovations may be beneficial, but they need to be tested to de-
termine the bioavailability of the ingredients.

In summary, further research is needed into the bioavailability of
herbal products. This research is complicated by the need for identifi-
cation of active constituents. However, technical advances have helped
in this process, and there is movement toward the establishment of
standards for the disintegration, dissolution, and bioavailability of herbal
products.

TABLE 5.2. Bioassays for plant extracts

Extract Extract type Bioassay

Hypericum B Serotonin and dopamine reuptake inhibition
Ginkgo B Free-radical scavenging activity

Ginseng C Induction of corticosterone

Echinacea C TNF (tumor necrosis factor)-alpha production
Saw palmetto B 5-alpha-reductase inhibition
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Chapter 6

“Borrowed Science” and
“Phytoequivalence”: Can Two Herbal
Products Be Judged Equivalent?

Marilyn Barrett

When is it appropriate for a clinical trial conducted on one herbal
preparation to be applied to another herbal preparation so as to sup-
port the indication of the second product? That is, when can a trial
conducted on one ginkgo product be used to establish the efficacy of
another ginkgo product? This is the question behind the concept
known popularly as “borrowed science.” The manufacturers of the
second product “borrow” the clinical studies conducted on the first
product to establish the efficacy of and to promote their own product.

The first issue to address in borrowed science is product equiva-
lency, i.e., does the second product have the same therapeutic value as
the clinically proven product? Substituting one product for another
product with an apparently similar description appears reasonable.
However, what about products made from different species, plant
parts, or manufacturing processes? Often in the United States an
herbal preparation is not specified beyond the common name of the
plant. Simply “valerian,” “echinacea,” or “garlic” is used to describe
the preparation. That might suffice if all valerian products were
equivalent, all echinacea products were equivalent, and all garlic
products were equivalent, but they are not. For example, valerian root
preparations are available as teas (aqueous extracts) and aqueous al-
coholic extracts (70 percent ethanol with an herb-to-extract ratio of
4 to 7:1). These two preparations are not chemically equivalent. It is
also common to lump echinacea products together, but can it really be
assumed that a preparation made from the expressed juice of Echi-
nacea purpurea flowering tops is equivalent to an aqueous alcoholic
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extract of the roots of Echinacea angustifolia roots? Garlic is avail-
able raw, dried, aged, and as an oil. None of these preparations are
chemically equivalent.

It seems a first step in comparing products is to recognize the
source of the knowledge regarding efficacy. For many herbs, the
foundation of the evidence comes from traditional use. This evidence
may or may not be supported by more recent pharmacological and/or
clinical studies. In a few instances, products have been developed,
apart from traditional uses or preparations, using pharmacological,
toxicological, and clinical experiments.

Once the source of knowledge regarding efficacy has been identi-
fied, then the form of the material used to provide that evidence must
be considered. Is the evidence regarding efficacy based upon raw
plant material, a tea, a traditional tincture or other liquid preparation,
or a solid oral formulation containing a dried or semipurified extract?

Duplication of each of these types of products raises slightly dif-
ferent issues. The quality of the raw material is dependent upon the
identity and selection of the plant material as well as agricultural
and/or harvesting practices. The chemical profile of an extract is, in
addition, dependent upon processing methods.

The most common practice of borrowing science in the United
States occurs when U.S. companies use the scientific data from Euro-
pean manufacturers to support statements regarding the benefit of
their product. In other words, the reason for borrowing science is to
aid in marketing and to support an allowable statement regarding the
benefit of the product (a structure/function statement allowable under
the Dietary Supplement Health and Education Act [DSHEA] of
1994). As noted in Chapter 10, “Motives for Conducting Clinical
Trials on Botanicals in Europe,” German manufacturers who wish to
sell their herbal products as drugs or traditional medicines must pro-
vide documentation of efficacy and safety, or their product must con-
form to the quality specifications of a published monograph. Under
DSHEA, dietary supplement structure/function statements must have
evidence that the statement is truthful and not misleading. However,
the extent of that evidence, and the strength of the link to the dietary
supplement itself, have not been fully defined.

The practice in the United States of borrowing science allows for
products to be sold more cheaply compared to their European coun-
terparts, as the U.S. manufacturers are not forced to invest substantial
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amounts of money into researching efficacy or safety. Consumers, for
the most part, are unaware of which products have been tested in clin-
ical studies and which have not. Thus price becomes the deciding fac-
tor in their purchase.

However, a rational approach to evaluating the phytoequivalence
of herbal products does exist. An international group, the Herbal
Medicinal Products Working Group of the FIP (Federation Inter-
nationale Pharmaceutique/International Pharmaceutical Federation)
has taken such an approach in producing guidelines to be used in
evaluating the equivalence of herbal medicinal products sold as solid
oral formulations (Lang et al., 2003). This group declared that a me-
dicinal product is essentially similar to an original product when it
has the same qualitative and quantitative composition in terms of ac-
tive ingredients, has the same pharmaceutical form, and has demon-
strated bioequivalence (similar bioavailability of active ingredients).

CHEMICAL OR PHARMACEUTICAL EQUIVALENCY

In determining whether borrowing science is acceptable, the first
issue to examine is whether the two products are pharmaceutically
equivalent. Two products are pharmaceutically equivalent if they
contain the same active ingredient, the same strength of that active in-
gredient, the same dosage form, and are intended for the same route
of administration and labeled for the same conditions of use (United
States Pharmacopeial Convention, 2002).

In the case of drugs that are single-entity chemicals, pharmaceuti-
cal equivalence is relatively easy to determine. Chemical analysis of
most single-entity chemical ingredients is fairly straightforward. In
fact, the idea of equivalency is the basis for the promotion of, usually
cheaper, generic drugs. It is relatively easy to identify and quantify
the acetylsalicylic acid in Walgreens generic aspirin and determine it
to equivalent to that in Bayer Aspirin.

But what of botanical preparations that contain hundreds of chemi-
cal components? For a few herbs, the active components have been
identified. For those herbs, it is accepted that the defined constituents
are responsible for the therapeutic activity, independent of the other
components in the herb. The European Pharmacopoeia places ex-
tracts of aloe, buckthorn, senna, and belladonna in this category,
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while the German Pharmacopoeia includes extracts of ipecacuanha,
rhubarb, horse chestnut, and milk thistle in this category (Lang et al.,
2003). For these herbs characterization of the active ingredients is
sufficient to establish chemical or pharmaceutical equivalency.

What about those herbs that contain several chemical components
which are thought to contribute to the activity but do not necessarily
account for all of the activity? St. John’s wort and ginkgo standard-
ized extracts are placed in this second category by the European
Pharmacopoeia and German Pharmacopoeia, respectively (Lang
etal., 2003). What about those herbs for which there is no agreement
as to the active component(s)? The German Pharmacopoeia places
valerian extracts in this third category (Lang et al., 2003). As all the
active ingredients have not been identified in the herbs in these latter
categories, theoretically all components in the preparations should be
congruent for the products to be considered equivalent. However, this
is impractical and difficult to demonstrate. Not all constituents may
be identified, and even if identified, it would be difficult to quantify
all of them. Practical steps in this direction would be to assure that the
identities and qualities of the raw material, as well as the manufactur-
ing processes, are similar. For extracts, the processing details would
include the plant to extract ratio, the principal extraction solvent, and
the extraction method.

BIOEQUIVALENCY OR THERAPEUTIC EQUIVALENCY

As described earlier, pharmaceutical equivalence is achieved if
two products contain the same amount of the same active ingredi-
ent(s) in the same quantities in the same dosage form. However,
chemical equivalence does not imply bioequivalence. Differences in
the excipients and/or final formulation of the capsules or tablets may
lead to faster or slower dissolution (release of chemical constituents)
and/or absorption into the body.

For drugs, the disintegration of the tablet or capsule and the disso-
lution of chemical constituents are specified in pharmacopoeial mono-
graphs. U.S. federal law mandates that drugs comply with mono-
graph specifications published in the United States Pharmacopeia
(USP). Thus Walgreens aspirin must meet the same disintegration
and dissolution specifications as Bayer Aspirin.
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Measuring the disintegration of herbal tablets or capsules can be
achieved using similar guidelines as those for drugs. However, measur-
ing the dissolution (release of the active chemical constituents) of
herbal preparations becomes problematic if the active ingredients are
unknown. For those few herbs in which the active ingredients are
known, dissolution guidelines are beginning to be drafted into the
United States Pharmacopeia—National Formulary (USP-NF). For ex-
ample, the USP-NF monographs on capsules and tablets containing
milk thistle extract include criteria for in vitro dissolution of silymarin
(United States Pharmacopeial Convention, 2002). However, these
guidelines are not in place for the majority of herbs on the market, and
no mandatory compliance to the specifications that do exist is en-
forced.

Once the dissolution of the active components is assured, absorp-
tion into the body is the next step. Measurement of the active compo-
nent(s) or metabolite(s) in the plasma and/or urine is an indication of
bioavailability. A bioequivalence study compares the bioavailability
of two products. According to the FIP Herbal Medicinal Products
Working Group, a bioequivalence study is the most widely accepted
means of demonstrating that any apparent differences in the two
products being compared have no impact on the rate of absorption
and the extent of absorption. The working group adds the caveat that
the products contain only excipients which are generally recognized
as not having an influence on safety or efficacy (Lang et al., 2003).

APPLICATION OF THE CONCEPTS,
GINKGO AS AN EXAMPLE

Ginkgo extracts meeting the specifications of the German Com-
mission E monograph have been approved for use in cases of demen-
tia syndromes, improvement of pain-free walking distance in periph-
eral arterial occlusive disease, vertigo, and tinnitus (Blumenthal
et al., 1998). The product specifications for this indication are a dry
extract of the dried leaf that is manufactured using acetone/water with
subsequent purification steps, without addition of concentrates or
isolated ingredients, and with a drug/extract ratio of 35 to 67:1, on av-
erage 50:1. The extract is characterized as containing 22 to 27 percent
flavonol glycosides; 5 to 7 percent terpene lactones, of which approx-
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imately 2.8 to 3.4 percent consists of ginkgolides A, B, and C and 2.6
to 3.2 percent bilobalide; and ginkgolic acids below 5 mg/kg. This
detailed description of approximately 24 percent flavonol glycosides
and 6 percent terpene lactones still accounts for only 30 percent of the
extract, providing little information on the remaining 70 percent.
Other components, yet unidentified, may also contribute to clinical
efficacy. The variability of these unidentified components can be
minimized using consistent agricultural and manufacturing practices.

Many U.S. dietary supplement products are sold with claims based
upon the German Commission E monograph. However, studies have
found that not all of them conform to the quality specifications of the
monograph (ConsumerLab, 2000; Kressmann, Miiller, and Blume,
2002). Analysis of 26 ginkgo products sold in health food stores and
supermarkets in the United States found that 16 products conformed
to the flavone glycoside specification but only nine and seven con-
formed to the terpene lactone and ginkgolic acid specifications, re-
spectively. A further breakdown of the lactone content revealed that
four conformed to the suggested level of total ginkgolides and nine to
the bilobalide level (Kressmann, Miiller, and Blume, 2002). It must
be noted that this level of detail was not on the label of the tested
products, so most manufacturers were not in violation of truthful in-
gredient labeling. However, questions arise as to whether the prod-
ucts on the market provide the same therapeutic benefit as the extract
specified by the Commission E monograph.

Kressmann, Miiller, and Blume (2002) further compared the in vi-
tro dissolution of the ginkgo products. The dissolution rates of
terpene lactones, specifically ginkgolide A, B, and C, as well as
bilobalide, were tested. The dissolution rates for the products were
comparable, with most brands releasing over 75 percent of the ter-
pene lactones within 30 minutes. Only one product stood out, as it re-
leased merely 10 percent of its terpene lactone content in 30 minutes.
(It should be noted here that the Commission E monograph does not
specify dissolution parameters.)

Another study by this group compared the bioavailabilities of two
ginkgo extracts, both characterized on their labels as containing 24
percent flavone glycosides and 6 percent terpene lactones. The refer-
ence product was Ginkgold, manufactured by Dr. Willmar Schwabe
GmbH & Co. of Germany and distributed by Nature’s Way Products,
Inc. (Springville, Utah) in the United States. The extract in this prod-
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uct, EGb 761, is the basis of a total of 32 controlled clinical studies re-
viewed in this book and is the basis for the Commission E mono-
graph. Ginkgold was compared to “Ginkgo biloba extract” distributed
by Whitehall-Robins Healthcare (Madison, New Jersey). Previous
dissolution studies had indicated that the Whitehall-Robins product
released less than 33 percent of its terpene lactone content in 60 min-
utes, whereas Ginkgold released over 99 percent in 15 minutes.
These two products were given to 12 healthy volunteers using a
crossover trial design, and the concentrations of ginkgolides A, B,
and bilobalide were measured in their blood. The result of the study
was that EGb 761 caused statistically significant greater maximum
plasma concentrations and areas under the curve (amounts measured
in the plasma) for ginkgolides A, B, and bilobalide compared to the
test preparation. Statistical analysis, using 90 percent confidence in-
tervals, showed that these two products were not bioequivalent (Kress-
mann et al., 2002).

META-ANALYSES

Another situation in which it is helpful to determine whether prod-
ucts are similar in therapeutic efficacy is in the pooling of clinical tri-
als conducted on different products. A meta-analysis is a statistical
review of multiple trials. It is a systematic way to pool data, often
from numerous, small, randomized controlled studies, and examine
the significance of their findings as a whole. But what is the signifi-
cance of pooling data from different botanical preparations, possibly
with different chemical profiles and without established bioequi-
valence?

Certainly there is a basis for comparing studies conducted on dif-
ferent powdered garlic products, but powdered garlic products do not
have the same chemical profile as aged garlic or garlic oil. The
Agency for Healthcare Research and Quality, an agency in the U.S.
Department of Health and Human Services, sponsored a systematic
review of garlic through one of its Evidence-Based Practice Centers
(EPC). The evidence report separately summarized the effects of gar-
lic on cardiovascular-related factors/disease and cancer. Studies on
preparations ranging from dehydrated garlic, aged garlic extracts,
and garlic oil macerates to distillates, raw garlic, and combination
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tablets were all pooled together (Mulrow et al., 2000). This practice
of attempting to collectively determine the evidence regarding an
herb’s efficacy by pooling all products, regardless of their different
specifications, provides misleading results. It reinforces the idea that
all garlic products are alike, a concept not supported by chemical
analysis.

PERSPECTIVE

The appropriateness of borrowed science is not only a question re-
garding truthful advertising but also a question regarding therapeutic
benefit for health practitioners and consumers. Often health prac-
titioners and patients uncritically substitute one herbal product for
another. The consequence of this action could be a lack of the ex-
pected therapeutic benefit.

For this situation to change, consumers and health care practitio-
ners would need to be aware of the source of the information regard-
ing the efficacy of a product. Is the source of evidence traditional use
of a tea or tincture, or is it several clinical studies conducted on a spe-
cific type of extract? The next question is, does the form of the prod-
uct being sold match that of the product with the direct evidence? Of
course, certain differences may not influence efficacy, and further re-
search is needed to determine what differences are acceptable or un-
acceptable. Further, health practitioners and consumers would have
to be aware enough of the complexity of herbal preparations to realize
that a generic form may provide the same activity, but it also may not.
Without evidence of equivalency, health practitioners and consumers
would have to be able to distinguish clinically researched products
from those that have no direct evidence to support their claims.

At the moment, no regulatory pressure has been placed on manu-
facturers to conduct either their own efficacy studies or equivalency
tests. Without additional regulation, it is unlikely that most manufac-
turers will invest money into such research.

As outlined in this chapter, the concept of herbal product equiva-
lence can be approached in a rational and scientific manner. The FIP
Herbal Medicinal Products Working Group is exploring the means to
do just that. The examination of chemical equivalency is determined by
the extent of knowledge regarding the active components. For most
herbs, it begins with comparison of the botanical identities, the plant
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parts, and agricultural practices and extends to manufacturing prac-
tices. Determination of in vitro disintegration and dissolution are first
steps toward determining bioequivalency, which ultimately must be
determined clinically. It is important to remember that the extent to
which the active constituents are known will determine the degree of
correlation between dissolution and bioequivalence tests and efficacy.

Until health practitioners and consumers demand more informa-
tion on the source of the evidence for efficacy, or until additional reg-
ulation is in place, the current problem of borrowed science will con-
tinue in the United States. In other words, many U.S. companies will
inappropriately attribute science conducted on other products as per-
taining to their own.
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Chapter 7

Determining Efficacy
of Herbal Preparations

Tieraona Low Dog

Herbal medicine has been used since prehistoric times and gave
birth to the sciences of botany, pharmacology, and, in part, chemistry.
The initial evidence for the efficacy of these medicines was derived
from direct human experience and observation. Some of the most ef-
fective medicines in our recent past originated from plants, including
aspirin (salicylic acid from willow bark and meadowsweet), quinine
(from cinchona bark), digoxin (from foxglove), and morphine (from
opium poppy). Although many health care practitioners recognize
that a number of other botanicals may be of therapeutic benefit, there
is an undeniable sense of skepticism given the amount and quality of
information currently available.

New information about the safety and efficacy of botanicals is be-
coming available on a daily basis. For this reason, both patients and
providers utilize the Internet to gather health information; 52 million
American adults have used the Web for this purpose (Pew Internet
and American Life Project, 2000). Most users like the convenience of
using the Web and the fact that they can do their research anony-
mously, yet 86 percent of those using the Internet for medical infor-
mation worry about getting information from unreliable sources. The
Federal Trade Commission (FTC) is charged with enforcing laws that
ban “unfair or deceptive acts or practices.” In 1998, the FTC held a
“health claims surf day,” during which 80 organizations from 25
countries searched the Internet for treatment and/or cures for cancer,
arthritis, heart disease, AIDS, diabetes, and multiple sclerosis. Unfor-
tunately, during this one afternoon of searching they found 400 sites
making unfounded claims (Rusk, 2001).

69



70 HANDBOOK OF CLINICALLY TESTED HERBAL REMEDIES

So how does a health care provider determine what evidence is
available regarding a specific botanical product? How does one as-
sess the strength and weight of the existing evidence and apply that to
a given patient? Evidence on the efficacy of herbal medicines ranges
from historical use data, pharmacological studies, case reports, and
uncontrolled clinical studies to the gold standard of randomized, dou-
ble-blinded, placebo-controlled clinical studies. The strengths and
weaknesses of each type of evidence and the criteria for a quality
clinical trial are presented in this chapter.

A long history of traditional use of an herb can be an important
source of information about safety and efficacy, especially if the in-
formation is corroborated by similar uses in multiple cultures which
have apparently discovered that use independently. Objective phar-
macological measurements using isolated tissue or cell culture is a
well-accepted first step for understanding the biological activity of a
particular substance. Animal studies are often used, as they permit
generous control over a number of variables and can help to explain
potential mechanisms of action. In vitro and animal data can provide
important information about both the effectiveness and the safety of
an herb; however, they are limited in their ability to accurately predict
physiological effects in humans. Special attention must be paid to the
experimental concentrations used in in vitro studies. These amounts
should correlate with the concentrations expected in the plasma
(blood) following human use. Similar attention should also be paid to
the doses used in animal studies. In addition, caution must be used in
the extrapolation of an activity produced with an isolated constituent
of a plant to the activity expected with a whole plant preparation. Es-
pecially in the case of in vitro studies, one must determine if the com-
ponents in the plant material being studied are altered by gut flora,
transported across the intestinal wall, or altered by hepatic first pass
metabolism. In addition, any physiological effects due to secondary
metabolites must be considered.

OBSERVATIONAL MEDICINE

Decision making in medicine, until very recently, has been based
primarily upon observation, personal experience, and intuition. Early
physicians observed the patterns of illness and effects of treatment,
and many wrote extensively about their findings. Information based
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upon personal observation by an individual is referred to as anec-
dotal. However, observations are seldom neutral, as they are based
upon the preconceptions of the observer. Realizing the inevitable
problem with anecdotal information, Aristotle called for the system-
atic observation of nature more than 20 centuries ago. Observational
information was still an important source of information in early
twentieth-century medical journals, and uncontrolled studies remained
popular in the literature until their frequency diminished over the past
20 years. Uncontrolled studies do not include randomized groups,
blinding of investigators, or a control group. Anecdotal information
and uncontrolled studies can provide valuable hypothesis-generating
information and assist in the identification of adverse events; how-
ever, they are extremely vulnerable to both bias and confounders.
Thus, although helpful, these types of evidence should be considered
supportive, not primary.

“EVIDENCE-BASED” MEDICINE

The decision-making process in medicine has been undergoing a
dramatic shift toward “evidence-based” medicine that is based upon
reviews of randomized, placebo-controlled, double-blinded studies
which can be used to determine the degree of treatment effect, or lack
thereof, of a particular intervention (Evidence-based medicine, 1995).
Deciding what determines a high-quality study is complex and is the
subject of great debate among researchers in conventional and com-
plementary/alternative medicine. It is well recognized that certain
study designs are more persuasive than others because they are less
subject to bias. Although not a perfect mechanism for judging all in-
terventions, at this time no other single study design provides a better
level of safeguards against bias than a quality randomized, controlled
trial (RCT). Three basic design protocols should always be consid-
ered when reviewing an RCT: randomization, blinding, and account-
ing of all participants, including those who withdraw or drop out.

An adequate randomization process assigns subjects that are simi-
lar to one another to either receive or not receive an intervention. Al-
location of treatments can be either computer generated or through
the use of a table of random numbers. The use of hospital numbers,
date of admission, date of birth, or alternating numbers is not consid-
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ered adequate. Selection bias is avoided by not preferentially select-
ing for the intervention arm those subjects most likely to experience a
favorable outcome in the study. Every study participant must have an
equal chance of receiving each intervention, and the investigators
must not be able to predict which treatment a given participant will
receive. Researchers have shown that trials with inadequately con-
cealed allocation yielded larger treatment effects compared to trials
in which the intervention assignments were hidden from all study
participants (Schulz et al., 1995).

Blinding is achieved by matching the appearance of the placebo or
standard treatment to the test substance. This may be somewhat prob-
lematic when studying liquid botanical products, as replication of
taste and flavor with inert substances can be difficult. Masking of the
treatment received by individual subjects (blinding) is adequate when
neither the participants, the individuals doing the intervention, out-
come assessors, nor the data analysts are able to identify which inter-
vention is being assessed. This is the case for double-blind studies,
but not for single-blind studies in which only the participants are
blinded. Evidence should be provided that demonstrates successful
blinding, and a detailed description of the characteristics of the prod-
uct or treatment should be provided in the report (Schulz et al., 1996).

All participants included in the study must be properly accounted
for at the conclusion of the trial. Those who fail to complete the trial,
or who are not included in the analysis, must be described. The num-
ber of subjects that withdraw and reasons for withdrawal should be
clearly stated. If participants in the active group drop out due to ad-
verse events or because they perceived the treatment wasn’t working,
this information needs to be conveyed in the reporting of the trial.
Many researchers now advocate for an intention-to-treat (ITT) analy-
sis to be included in all randomized clinical trials. The I'TT analysis is
a strategy for analyzing data in which all participants are included in
the group to which they were assigned, whether they completed the
intervention given to the group or not (Begg et al., 1996). The ITT ap-
proach maintains the randomization originally sought at the begin-
ning of the trial by fully accounting for all participants in both groups.
Hollis and Campbell (1999) provide a clear example of the risk of not
using an ITT approach. In a trial comparing medical and surgical
treatment for stable angina pectoris, some patients allocated to surgi-
cal intervention died before being operated on. If these deaths were
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not attributed to surgical intervention using an intention-to-treat analy-
sis, the surgical intervention would appear to have a falsely low mor-
tality. In addition, it is normal for some patients to discontinue treat-
ment or fail to adhere to prescribed treatment, thus allowing studies
with an ITT analysis to more accurately parallel routine clinical prac-
tice.

In addition to appropriate randomization, blinding, and accounting
of participants, RCTs should state the estimated effect of the inter-
vention on outcome measures. The treatment effect observed in the
clinical trial is called the point estimate and provides the best estimate
of the true effect size in the study. This statistical measurement (rela-
tive risk, reduction in relative risk, absolute risk reduction) is heavily
emphasized in the research report, as clinicians and patients are most
interested in the question, “What was the difference in outcome be-
tween the treatment group and the control group?” The point estimate
is the best estimate of the true size of the effect demonstrated in the
study and applicable to the larger population that the trial’s random-
ized sample is meant to represent.

The paper should also include an adequate description of the statis-
tical methods used and how they were applied, with the data summa-
rized in a fashion which allows others to perform alternative analyses.
One must be careful to limit the risk of an alpha error, the determina-
tion that a treatment is effective when it actually is not. Thus, the sam-
ple size must be large enough to provide statistical power to detect a
significant, i.e., clinically relevant, effect.

The appropriate application of inclusion/exclusion criteria is also
an important factor when considering the strength of a study. The cri-
teria for the inclusion and exclusion of subjects must be clearly ex-
plained and relevant to the clinical condition being studied. For in-
stance, a study for a cold treatment should clearly list appropriate
exclusions for those with chronic illness and those taking antibiotics
or over-the-counter cold/cough medications.

Due to the complex nature of botanicals, variation in constituents
between species, plant part, and preparation, it is essential that au-
thors clearly provide an adequate description of the product used in
the clinical trial. Descriptions should include identification (Latin bi-
nomial and authority), plant part (root, leaf, seed, etc.), and type of
preparation (tea, tincture, extract, oil, etc.). Tincture and extract de-
scriptions should include the identity of the solvent and the ratio of
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solvent to plant material. If the preparation is standardized to a chem-
ical constituent, then that information should also be included. Pre-
cise and clear dose and dosage form should be provided. Papers that
say, “three tablets of Echinacea purpurea were given two times per
day” are simply unacceptable. How many milligrams were in each
tablet? What part of the plant was used? How was it extracted? How-
ever, if a commercial product is used in a clinical trial, then informa-
tion on preparation may be publicly available. Even so, characteriza-
tion of the product is helpful as specifications can change over time.
Recently, the clinical evidence for efficacy of many herbal treat-
ments has been subjected to systematic reviews (Ernst, 1999). These
include reviews of garlic (Ackermann et al., 2001), kava (Pittler and
Ernst, 2000a), ginkgo (Pittler and Ernst, 2000b), and St. John’s wort
(Linde and Mulrow, 2003), to name a few. A systematic review is a
method of reviewing multiple clinical trials using a process that mini-
mizes bias. The review includes all existing trials of a predefined
quality, such as double-blind and controlled. If possible, statistical
analyses are conducted on the end points of the trials, and a broad
conclusion may be reached regarding efficacy and/or safety. These
systematic literature reviews are becoming extremely important, as
practitioners are overwhelmed with unmanageable amounts of infor-
mation. Single studies are not usually sufficient for providing defini-
tive answers to clinical questions. Recently two systematic reviews
were published by the governmental Agency for Healthcare Research
and Quality on garlic and milk thistle. These are available online at
<http://www.ahrq.gov/clinic/epcix.htm>. Another excellent resource
is the Cochrane Database of Systematic Reviews available online at
<www.cochrane.org/reviews/index.html>.

SUMMARY

Decision making in medicine, until very recently, has been based
primarily upon observation, personal experience, and intuition. Much
of the historical information available on herbs is based upon these
types of evidence. While recognizing that this type of evidence is
valuable and certainly should not be discarded, decision making in
medicine is undergoing a shift toward evidence-based medicine,
based upon reviews of well-done randomized, placebo-controlled,
double-blind studies which can be used to determine the degree of
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treatment effect, or lack thereof. Herbal preparations can also be eval-
uated in this manner.

Clinical trials included in this book have been reviewed for their
level of evidence according to a template included in the methods
section. These levels of evidence provide the reader with an assess-
ment of the strength of the evidence presented in the trial.
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Chapter 8

Evaluating Safety of Herbal Preparations
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A substance is generally considered to be safe if it does not cause
harm or risk of harm. Unfortunately, nothing is absolutely safe, and
substances ingested for their beneficial effect may in some cases also
be expected to exhibit undesirable effects. There is an amount (dose
or concentration) and time interval (duration) beyond which we
should not consume any substance, even one as safe as water. The six-
teenth-century alchemist Paracelsus put it best when he stated that the
dose makes the poison. Safety is thus a relative term best evaluated in
terms of expected benefit weighed against the likelihood the sub-
stance will cause harm and the severity of the expected harm.

Undesirable effects can occur at recommended (therapeutic) doses
and are called adverse reactions or side effects. The terms adverse re-
action and side effect are not synonymous. Adverse reaction is used
to describe undesirable effects that are not extensions of the known
pharmacology of the substance. Adverse reactions may, or may not,
be attributed to the product in question. They are usually unexpected
until their origin is understood. A typical mild adverse effect is nau-
sea and vomiting after taking a product. Side effects are undesirable
effects that could be predicted or described based on the known phar-
macology of the substance. Examples of side effects are dry mouth
observed after taking decongestants such as pseudoephedrine and
sleeplessness after taking ephedra. Aspirin may have the side effect
of causing direct gastric damage by topical irritant effects and indi-
rect damage via systemic inhibition of cyclooxygenase enzymes and
microcirculation injury. An adverse reaction to aspirin may be hives
or even anaphylaxis caused by unpredictable hypersensitivity in cer-
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tain individuals. Both adverse effects and side effects can be mild,
moderate, or severe.

If an undesirable effect occurs at a much higher dose than the ther-
apeutic dose, it is considered an intoxication. An example of a toxic
effect is a poisonous condition caused by too great a dose of salicy-
late. Salicylates are ubiquitous in nature and occur in low levels in a
range of plants used as foods and flavorings. High blood levels can be
obtained through ingestion of large amounts of aspirin (acetylsali-
cylic acid). Salicylism is characterized by rapid breathing, vomiting,
headache, irritability, low blood sugar, and, in severe cases, convul-
sions and breathing problems. These poisonous effects disappear
once the dose is reduced.

Some degree of toxicity is acceptable if the expected benefit is
great. For example, the toxicity expected for agents used for cancer
chemotherapy is tolerable given the potential of these substances to
eliminate fatal cancers. However, if the remedy is a tonic used by oth-
erwise healthy patients, then toxicity is not acceptable.

The goal of this chapter is to discuss ways of evaluating safety,
monitoring and cataloging of undesirable effects (adverse reactions
and side effects), categorizing herbal products according to their de-
gree of safety, the importance of product quality as a determinant of
safety, situations in which certain products are contraindicated, and
potential drug-herb interactions. Finally, we will suggest ways we
can improve our knowledge of the safety of herbal preparations.

EVALUATION OF SAFETY

A well-established system is used to evaluate the safety of prescrip-
tion (Rx) and over-the-counter (OTC) drugs. Studies exploring safety
begin with in vitro (test tube) and animal laboratory procedures, and
then progress to human clinical trials. Animal toxicity procedures de-
termine the lethality of different doses of a drug when administered
orally, intraperitoneally, or intravenously to different species of mam-
mal. Clinical observations and laboratory examinations of the animals
are performed after one dose (acute) or after many days (chronic) of
administering the drug. If a drug appears reasonably safe, these find-
ings are corroborated using human subjects in clinical trials which
have been specifically designed to evaluate safety (and later in clinical
trials designed to assess therapeutic efficacy).
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In the United States, drug manufacturers sponsor the safety studies
which the Food and Drug Administration (FDA) reviews before al-
lowing a drug to be sold to the public. Once on the market, systems
are in place to monitor possible adverse reactions to the drugs. If con-
cerns arise regarding the safety of a product, then the product is re-
moved from the market or the directions for use are modified.

This well-established procedure is followed for those few herbal
products sold as Rx or OTC drugs. However, the bulk of herbal prod-
ucts in this country are not sold as drugs but as dietary supplements.
According to the Dietary Supplement Health and Education Act
(DSHEA) passed by the U.S. Congress in 1994, botanical ingredients
on the market prior to 1994 are considered safe by definition (Blum-
enthal and Israelsen, 1998). Manufacturers are required to notify the
FDA of their intention to market a new dietary ingredient (one
brought on the market after the enactment of DSHEA) at least 75 days
before the ingredients are introduced into the marketplace. When mak-
ing the notification, manufacturers must provide documentation to
the FDA that the new ingredient is safe. The level of evidence needed
to demonstrate the safety of these new ingredients is much less rig-
idly defined and less rigorous than that required for new foods or
drugs. Under DSHEA, manufacturers of dietary supplements are re-
sponsible for the safety of their products, but the burden of proving a
product already on the market poses a significant or unreasonable risk
of injury or illness lies with the FDA. In other words, the FDA re-
views safety only after products are on the market (and generally only
after adverse reactions are reported).

In spite of the lack of premarket safety review by the FDA for
many botanical ingredients, the public generally assumes that herbal
products will be nontoxic and free of side effects. Many botanicals
marketed as dietary supplements have a long history of use. There-
fore, one might expect that any potential adverse reaction would be
well documented. This is generally true, but several caveats are worth
consideration.

Traditional practitioners and their patients are likely to recognize
immediate signs of toxicity, but they are less likely to detect effects
due to long-term exposure. These subtle long-term effects may result
in cancer or damage to internal organs, such as the liver and/or kid-
neys. The examples often used to support this viewpoint are the
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length of time it took to recognize the link between tobacco smoking
and lung cancer, or between alcohol and fetal alcohol syndrome.

Another consideration in evaluating safety is that many herbal
products in the modern marketplace are not made in the traditional
manner. In addition, they are freely available over the counter and are
thus used by consumers without the advice of a practitioner. In an ef-
fort to establish a position in the market, many manufacturers of di-
etary supplements attempt to distinguish their products as being
unique. Manufacturers may process the herb so that the products are
more concentrated, selectively enhance certain constituents of the
herb, or combine herbs and other ingredients in a unique (and non-
traditional) manner. If products do not share the chemical composi-
tion or the dose level of the traditional preparation, or if they contain
unique ingredients, they may not have the same safety profile. Fur-
thermore, if the form (liquid, solid) or formulation (sole ingredient,
one product in a mixture, capsule, tablet, delayed release, etc.) of the
product is changed, the availability of the ingredient to the body’s tis-
sues (bioavailability) may also be changed. In all of these instances,
the past experiences of traditional practitioners may not be relevant.

If a product has not been marketed previously, or if the formulation
and composition have changed substantially, it is appropriate to con-
duct cell-based and/or animal toxicological procedures as mentioned
previously. Once such a product is on the market, its safety record can
be monitored using individual case reports, postmarket surveillance,
and adverse-event reporting systems.

ADVERSE REACTIONS

According to the World Health Organization’s (WHO) Interna-
tional Drug Monitoring Program, an adverse drug reaction (ADR) is
defined as a response to a drug that is noxious and unintended, which
occurs at doses normally used in humans for the prophylaxis, diagno-
sis, or therapy of disease, or for the modification of physiological
function (WHO, 1972). Untoward reactions that result from ingesting
excessive amounts of a substance can best be described as intoxica-
tions rather than adverse reactions. It should be noted, however, that
the difference between a recommended or therapeutic dose and a
toxic dose is very small in some cases.
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In evaluating ADREs, it is important to determine whether the prod-
uct in question actually caused the observed effect and if this effect
was caused at the usual dose. The same criteria apply to this determi-
nation as those used in evaluating the efficacy of a product. The ad-
verse reaction must first be linked with consumption of the product.
The ingredients in the product should also be identified in some man-
ner (chemically if at all possible), as it is not sufficient to rely on the
ingredient declaration on the label. Several of the most well-known
adverse reactions to botanical products have occurred because the
wrong plant somehow ended up in the bottle. A clinician who reports
an adverse reaction without performing, or directing, an independent
check on the identity of the material can cause considerable confu-
sion. In addition, the product must be examined for contaminants
(pesticides, heavy metals, mycotoxins, pathogens) to rule them out as
causes of the adverse reaction. Finally, a reaction may sometimes be
product specific (linked to a particular product prepared in a specific
manner) and may not be attributable to any particular individual bo-
tanical ingredient found in other preparations.

Even when a botanical or product is generally considered safe, it is
possible for an adverse reaction to occur due to intolerance or an al-
lergic reaction. Individual sensitivity can be responsible for a reaction
of uncharacteristic or unpredictable nature and may not reflect any
particular hazard to the general population. Although rare, individu-
als who are allergic to ragweed pollen may find themselves reacting
when they consume Roman chamomile flower tea since both plants
are members of the same family, the Asteraceae (Der Maderosian and
Liberti, 1988).

ADVERSE-EVENT REPORTING SYSTEMS

Reporting systems have been designed to collect ADRs at the na-
tional level within the Food and Drug Administration and on the in-
ternational level within the World Health Organization.

MedWatch is the reporting program for health professionals who
wish to notify the FDA of serious reactions and problems with medi-
cal products such as drugs and medical devices. In 1993, the FDA
Special Nutritionals Adverse Event Monitoring System (SN/AEMS)
was established to monitor dietary supplements. This system, which
received reports of adverse reactions from FDA’s MedWatch pro-
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gram, FDA field offices, other federal, state, and local public health
agencies, as well as from letters and phone calls from consumers and
health professionals, is now in the process of revision. A major limi-
tation to the system was that many reports were not investigated to
determine whether there was a causal link to the suspected substance.
In addition, all ingredients in a multiple-ingredient product were
listed as causal agents regardless of the quantity present in the for-
mula and the likelihood of their being the actual causative agent.

The WHO maintains the international drug information system
(INTDIS) database for ADRs, which is housed in the Uppsala Moni-
toring Centre in Sweden. Information is gathered from government
agencies of countries that are members of the WHO International
Drug Monitoring Program. Until recently this program lacked the
structure to report ADRs for herbs and herbal ingredients, as they
were not suspected of causing ADRs (Olsson and Edwards, 2000). To
remedy this deficiency, the Uppsala Monitoring Centre created a spe-
cial computerized herbal substance register within the INTDIS in the
fall of 2001 (Fucik, Backlund, and Farah, 2002). This program is de-
signed to analyze the reported ADR information for a possible causal
relationship between the reaction and the botanical. Depending upon
the seriousness of the reaction, the quality of the information, and the
number of reports, an alert may be generated. Once this system is
fully implemented, some of the old ADR reports for herbal products
may be reevaluated and compared with other ADR profiles to iden-
tify differences and similarities between different herbal product cat-
egories, such as crude botanical drugs (infusions, decocotions, or
herbal teas considered traditional preparations), refined herbal prepa-
rations including phytopharmaceuticals (OTC and prescription herbal
drugs), and allopathic prescription drugs based on botanicals (such as
digoxin).

It is clear that the pharmacovigilance programs for herbal medi-
cines are in their nascent stage, still being developed both by the U.S.
FDA and the WHO.

CATEGORIZATION ACCORDING
TO THE DEGREE OF SAFETY

Botanical ingredients vary widely in their degree of safety. Some
herbs are used as spices and are essentially food, others are only used
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for their therapeutic value, and a few are toxic and their consumption
should be avoided. Botanicals in commerce have been categorized by
their degree of safety in a publication by the American Herbal Prod-
ucts Association titled Botanical Safety Handbook. In this book, the
editors have divided botanicals into four categories. The first cate-
gory (class 1) consists of those botanicals that can be safely con-
sumed when used appropriately. The second category (class 2) con-
tains herbs for which certain restrictions apply. Included in the third
category (class 3) are botanicals for which warnings are appropriate,
and in the fourth (class 4) are those botanicals for which insufficient
data are available to classify them. As examples, valerian is listed as
class 1, devil’s claw is rated as class 2d (contraindicated for gastric
and duodenal ulcers), and digitalis, which contains glycosides with
potent stimulant action on the heart, is rated as class 3 (McGuffin
et al., 1997). The Botanical Safety Handbook does not include culi-
nary herbs, nor does it include poisonous herbs with restricted medic-
inal use because of their potential toxicity and small margin of safety.
The categories are listed in the book as guidance for readers and are
not found on product labels.

The U.S. Department of Agriculture (USDA) classification for
plants uses three acronyms: GRAF (generally recognized as food);
GRAP (generally recognized as poisonous or medicinal); and GRAS
(generally recognized as safe). Some herbs can fall into all three cate-
gories depending on the plant part and the type of preparation (Duke,
1992).

In considering the safety of a botanical preparation, the mode of
preparation of the botanical, the route of administration, the dose, and
the duration of administration are very important. Even if a toxin is
present in the plant, it may not necessarily be biologically available.
Indigenous peoples have used this concept to their advantage, and
many potentially poisonous, even deadly, plants have been used in
folk medicine or as food (e.g., cassava). Extraction procedures that
destroy or neutralize a toxin have been employed, and careful atten-
tion is paid to the dose. For example, in traditional Chinese medicine
(TCM), the highly toxic roots of aconite, Aconitum japonicum Thunb.,
are processed at 120°C for 40 minutes before administration. This
process hydrolyzes the poisonous aconite alkaloids (aconitine, etc.)
into compounds that are less toxic (Croom, 1983).
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Bioavailability is also affected by route of administration (topical,
oral, or intravenous). For example, the pyrrolizidine alkaloids con-
tained in comfrey, Symphytum officinale L., roots (and in the leaves in
to a lesser extent) are known to be liver toxins. Therefore, the Ameri-
can Herbal Products Association does not recommend oral adminis-
tration of comfrey preparations. However, topical administration is
acceptable due to the minimal absorption following application of
comfrey preparations to unbroken skin (McGuffin et al., 1997).

Many poisonous, even deadly, plants have been used in folk medi-
cine. Examples are jimsonweed, Datura stramonium L., for asthma,
American mistletoe, Phoradendron serotinum (Raf.) MC Johnson,
for hypotension, and poke roots, Phytolacca americana L., for fever,
arthritis, and dysentery. In order for these plants to be used safely,
their administration must be carefully monitored by experienced prac-
titioners (Croom, 1983).

PRODUCT QUALITY AS AN ASPECT OF SAFETY

As noted, when evaluating adverse events, it is important to exam-
ine the product to rule out adulteration or contamination as a source
of the reaction. An ADR or even a toxicity observed only with high
doses may result from either substitution or contamination of the de-
clared ingredients with a toxic plant (De Smet, 1996).

As an example, arelatively young woman who had taken a product
containing plantain and 13 other herbs was admitted to a hospital for
treatment of nausea, vomiting, dizziness, and disorientation. Unex-
plained cardiac arrhythmias were discovered at the hospital, and a
subsequent investigation revealed the substitution of the leaves of
plantain, Plantago major L. with those of Digitalis lanata Ehrh.
(Slifman et al., 1998). Whereas plantain leaves are considered safe,
those of digitalis contain potent cardiac glycosides that can be fatal
when consumed in sufficient quantity (Hardman et al., 1996).

Contamination of plant materials with biological pathogens (e.g.,
bacteria, viruses, parasites), pharmaceuticals, naturally occurring tox-
ins (e.g., mycotoxins), pesticide residues (e.g., dioxins), toxic metals
(e.g., lead, mercury), filth (e.g., insect fragments), and/or radioactiv-
ity may also be the cause of an ADR.
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CONTRAINDICATIONS

Limited information on contraindications (restriction of use) for
botanicals is available. Some information can be found in individual
monographs that focus on the therapeutic aspects of botanicals.
General consensus exists within the medical community that drugs
should be given cautiously to patients with certain chronic medical
conditions (e.g., diabetes and heart disease), as well as pregnant and
lactating women. This same common sense approach should be ap-
plied to herbal products. Because some medicinal plants have also
been used as foods, the contraindication is often a relative restriction
based upon the size of the dose, the extent of its use, and the type of
preparation (Brinker, 2001).

DRUG-HERB INTERACTIONS

Herbs may potentially affect the action of drugs or other herbs
when the two are taken concurrently. An herbal product may act as an
enhancer or inhibitor of another agent at the site of action. Or it may
modify absorption, distribution, metabolism, and/or elimination of
that agent.

Little reliable information is available on this topic. A few drug-
herb interactions have been documented in human studies or case re-
ports, while others have been observed only in animal studies. How-
ever, most proposed interactions are based on in vitro assays and
speculation about the theoretical mode of action of the herb or its
chemical constituents. Knowledge regarding the mode of interaction
of the herb is often extrapolated from in vitro studies using individual
chemical component(s) of the herb. This logic assumes that the puri-
fied, isolated chemical component or components is biologically
available and that plasma concentrations reached following con-
sumption by a human are commensurate with those used in the study.

Although assumptions about the mode of action of a botanical
have provided useful leads in investigations of drug-drug interactions
and some drug-herb interactions, they also lead to erroneous conclu-
sions. Reports of drug-herb interactions often do not take into consid-
eration product differentiation (i.e., garlic powder versus garlic oil).
They often do not consider the dose of the herb or the drug, the dura-



86 HANDBOOK OF CLINICALLY TESTED HERBAL REMEDIES

tion of treatment, and other critical variables defined for drug-drug
interactions, such as the age and genetic profile of the subject. Even
so, lists of potential drug-herb interaction are useful as a basis for fur-
ther study. Potential interactions have been reviewed in a number of
publications (Ernst, 2000; Fugh-Berman, 2000; Brinker, 2001).

Key to many of the drug-herb interactions is the cytochrome P450
family of enzymes. These enzymes are particularly concentrated in
the liver but are also present in other tissues, especially the gut. The
P450 enzymes metabolize many drugs, essentially clearing them
from the body. Many foods and drugs have been found to either stim-
ulate or inhibit these enzymes. Stimulation or inhibition of these en-
zymes will cause the body to eliminate a drug too quickly or to pre-
vent elimination of the drug, thus allowing the drug to build up in the
body. These actions are especially a concern with pharmaceuticals
whose plasma levels must be tightly controlled to ensure safety and/
or efficacy.

One of the few herbs for which solid human clinical data on herb-
drug interactions exist is St. John’s wort. The issue was first raised by
an HIV researcher who administered the protease inhibitor indinavir
to healthy volunteers in conjuction with St. John’s wort and found
that the herb caused indinavir levels to drop to levels below those re-
quired for drug efficacy (Piscitelli et al., 2000). Other reports pub-
lished around the same time indicated that the same phenomenon
might be responsible for acute rejection in organ transplant patients
who had used St. John’s wort (Ruschitzka et al., 2000; Barone et al.,
2000). Clinical experiments soon revealed that a St. John’s wort prod-
uct taken at 300 mg three times daily for 14 days stimulated the activ-
ity of a P450 isoenzyme called CYP3A4 (Roby et al., 2000). How-
ever, the story may be more complicated, as plasma levels of the
anticonvulsant drug carbamazepine, which is also thought to be pri-
marily metabolized via CYP3A4, were not affected by the addition of
St. John’s wort (Burstein et al., 2000).

Recent attention has also been paid to the effects of herbs on an in-
ducible transport system that moves substrates out of cells. The pump,
termed P-glycoprotein (Pgp), is a determinant of the oral bioavail-
ability of many drugs. Here, too, it has been suggested that St. John’s
wort extract increases intestinal expression of Pgp, and, as a result, it
is expected that 900 mg extract per day would decrease digoxin con-
centrations in heart patients after ten days of use (Durr et al., 2000;
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Johne et al., 1999). Digoxin is a cardiac glycoside used in the treat-
ment of a number of heart conditions including cardiac insufficiency.
This drug is particularly problematic since it has a narrow therapeutic
index, meaning that blood levels must be carefully controlled. As
with the P450 enzymes, the story with St. John’s wort is complex, as
recent clinical experiments have revealed that a St. John’s wort ex-
tract with a different chemical profile (low levels of hyperforin), but
also clinically effective against depression, was demonstrated not to
alter digoxin levels (Brattstrom, 2002).

The possibility that herbal preparations can affect the delicate bal-
ance of patients on anticoagulation agents is another concern. The
discovery of the anticoagulant warfarin followed reports of cattle
having hemorrhagic disorders following ingestion of sweet clover
stored in silos (Vickery and Vickery, 1980; Bruneton, 1999). It was
revealed that the hemorrhagic effect was due to the conversion of
coumarins present in clover to the anticoagulant, bishydroxycou-
marin (dicoumarol), by fungi growing on the clover. This background
led numerous authors to pose an anticoagulant alert for any botani-
cals that contain coumarins. However, most natural coumarin deriva-
tives found in plants do not ordinarily possess anticoagulant activity.
Indeed, a few natural coumarins, such as esculetin and osthole, may
affect platelet aggregation but do not have a similar mechanism of ac-
tion as warfarin (Brinker, 2001). Therefore, the anticoagulant action
of plants containing coumarins is not a certainty, as some reference
books indicate (Miller and Murray, 1998; Barnes, Anderson, and
Phillipson, 2002).

Until we know more about the modes of action of herbal products
and their possible interactions with drugs, sensitive populations such
as the elderly, chronically ill, and those with compromised immune
systems would be well advised to be cautious when combining herbs
and drugs.

IMPROVING OUR KNOWLEDGE OF SAFETY

Improvement in quality control for herbal products will help to as-
sure the safety of herbal products. Conducting postmarketing surveil-
lance studies and refining adverse-event reporting systems will cer-
tainly improve our knowledge of adverse reactions attributable to
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herbs. More research into potential drug-herb interactions using ani-
mal models will help to separate fact from fiction and may yield an
unexpected bonus use of herbs as pharmaceutical adjuncts that allow
the doses of synthetic drugs to be lowered (i.e., a “good” herb-drug
interaction). Pharmacokinetic studies can help us gain information as
to the bioavailability of components of a preparation. Certainly our
knowledge of the safe use of herbs will continue to expand as we ex-
tend to them the same level of scientific scrutiny given other health-
related products.
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Chapter 9

Conducting Clinical Trials on Herbal
Dietary Supplements in North America:
Commercialization, Confidence,
and Conflicts

Anthony L. Almada

Query most executives of dietary supplement marketing compa-
nies with, “Why don’t you sponsor randomized controlled trials on
one or more of your products?” and you’re likely to receive volleys
such as these:

“They cost too much.”

“We do the pioneering work and then everyone benefits fromit.”

“Why should we? We’ve been successful without them.”

“We have stacks of testimonials—we already know it’s safe and
effective.”

“What if the study shows our product doesn’t work, or is un-
safe?”’

Despite the shortcomings and imperfections of randomized con-
trolled trials (RCTs), they appear to be the best available tool to ob-
jectively assess the safety and especially the efficacy of prophylactic,
therapeutic, and biological response-modifying agents, which effec-
tively can describe botanical supplements. However, the primary in-
centives for undertaking research—namely, a rather exclusive posi-
tion in the marketplace (by virtue of the competitor products almost
categorically lacking independent validation of safety and effective-
ness) and a consumer confidence-inspiring marketing message—do
not appear to be attractive enough to many companies.

91
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This chapter will explore and illustrate why a paucity of ingredi-
ent- and product-specific RCTs exist, the advantages and disadvan-
tages of sponsoring RCTs, and both current and future thrusts to in-
vite and recruit a greater commitment to specific, branded products
that have been shown to be safe and effective.

THE SPIRIT TO SPONSOR:
IS THERE AN ADEQUATE ECONOMIC INCENTIVE
TO FUND RESEARCH?

Both short-term (tax incentives, marketing message, public relations
campaign) and long-term (increased consumer confidence, market dis-
tinction, higher likelihood of being acknowledged by medical profes-
sionals, increased corporate value) economic incentives exist for the
company that invests in clinical trials in the United States. However, if
we examine the profiles of empowered dietary supplement company
executives, i.e., CEOs, presidents, and COOs, we uncover a dearth of
individuals who have biomedical research training and experience.
The path to the pole position in the corporate structure of natural
products companies is typically via scaling the sales and/or the mar-
keting ladder. It is understandable to expect such a corporate leader to
be challenged by the idea of embracing or even understanding the
mechanics of research and development versus the norm of search
and duplicate. Science and research is a wholly different language.

In contrast, if we focus the innovation telescope upon the biotech-
nology/life sciences communities, it is almost the norm for a leader to
have a PhD, an MD, or even a combination of degrees. In the drug
pathway, Food and Drug Administration (FDA) regulations mandate
the performance of both “test tube” (in vitro) and animal studies (col-
lectively known as preclinical studies), followed up by clinical (hu-
man) studies. The barrier to entry here is a compelling safety and effi-
cacy evidence package.

However, unless a dietary supplement is a new botanical ingredi-
ent (either singly or in combination) being introduced to the market,
no scientific evidence is required. The barrier to entry is at ground
level. If a company seeks to introduce a new botanical ingredient, i.e.,
one that was not in commerce in the United States before passage of
the 1994 Dietary Supplement Health and Education Act (DSHEA)
(the FDA’s rules governing dietary supplements) then one needs to
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submit only adequate safety or human consumption data, not efficacy
data. Although safety data are of critical importance, the consumer
ultimately may purchase a product that is safe but innocuous—com-
pletely without efficacy (independent from the placebo effect).

Afforded the luxury of hyperbole, every company has the same
product, makes the same soft efficacy and structure/function claims,
and asserts their product(s) is the best, fastest acting, or most “syner-
gistic.” My colleagues and I have estimated that less than 0.01 percent
of all the different products in commerce fly within the rarefied air ac-
corded those with product-specific science.

Hard Costs: Softening the Reality

The challenge confronting botanical dietary supplements, from the
perspective of both companies which market them and consumers
who use them, is developing a cost-effective manner in which inde-
pendent RCTs could be initiated. It is also to provide both a return on
investment for the companies taking the risk and prescription drug-
like confidence among individual consumer buyers. When I was di-
recting research and development (R&D) for a medium-sized dietary
supplement company in the early 1990s, I was told by one of the vice
presidents that RCTs cost “six figures to half a million.” Having pre-
viously been involved in a few clinical trials at the University of Cali-
fornia, San Francisco, I knew that they could meet or exceed that fig-
ure, but they absolutely didn’t have to. Yes, some studies have been
done on botanical products to the tune of two million dollars plus. For
example, Lichtwer Pharma sponsored a four-year study assessing the
influence of its Kwai garlic upon atherosclerotic lesions in otherwise
healthy adults (Koscielny et al., 1999).

Assuming one could design an RCT that was a fraction of this cost,
do magnetic economic incentives exist to compel action? In other
words, are there up front tax benefits for making the investment, back
end advantages over the competition, and the promise of greater con-
sumer demand if and when the product is introduced for sale and is
marketed?

Manufacturers may not be aware that the execution of RCTs on bo-
tanical products is very much within the reach of most companies,
even those in their first years of business. If one initially abandons the
notion that an RCT must enroll 100 or more subjects, involve sup-
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plementation for a year or longer, and employ a battery of expensive
diagnostic and invasive measures, then one can envision the fiscal
possibility of conducting a study. RCTs can be done for as low as
$15,000, with incremental costs being mostly a function of the num-
ber of patients/subjects, the number of times the subjects are evalu-
ated for changes, and the actual measures that are being performed.
An RCT budgeted at $15,000 likely will not have more than 12 to 14
subjects and two low-cost measurements. Measurements of weight
loss, blood total cholesterol, or knee pain, for example, could be made
before supplementation and after supplementation (“pre-post”). A rule
of thumb to apply is $1,200 to $1,500 per subject enrolled in a study
in which simple measures of efficacy are performed and limited to
pre-post frequency.

As a case in point, in 1994 my associates and I sponsored a collab-
orative study at an acknowledged and respected private research cen-
ter. We collaborated with a cardiologist and a PhD student. We had an
ample and motivated patient population (dyslipidemic men and women),
a motivated and interested research team, and a willingness to engage
in creative budgeting. We completed a 12-week RCT with 33 sub-
jects, presented (Almada, Mitchell, and Earnest, 1996; Earnest, Al-
mada, and Mitchell, 1996b; Mitchell, Almada, and Earnest, 1996)
and published the data in a noted peer-reviewed journal (Earnest,
Almada, and Mitchell, 1996a), and filed and prosecuted a patent
(Almada and Byrd, 1997), all for less than $15,000 (including all of
the legal fees). Although this was all conducted with a biochemical
(creatine), one could apply the same template to a botanical product.
Putting this in perspective, this amount is somewhat to far less than
many companies’ advertising budgets over a fiscal quarter, or some-
times even a month. This raises the question for companies marketing
botanical dietary supplements as to how to allocate resources: exclu-
sively for sales, marketing, advertising, and promotions, or accom-
modating a clinical research budget that grows with the company?

The exceptional RCT example cited is intended to serve as an im-
petus to readers to create both an awareness of the economic possibil-
ity and an earnest interest in pursuing research as a tool to create dis-
tinction and enhanced consumer desirability amid a sea of products
that all claim to be “safe and effective.” Similar collaborative research
opportunities exist, in both the academic and the private sectors. One
simply needs a skillful and experienced navigator (in-house or out-
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sourced) to identify and harness them. The tacit dogma of a CEO’s di-
rectives does not exclude identifying and constructing strategic re-
search and development alliances and networks. The savvy CEO can
inspire her or his management team with a mission of finding and de-
veloping cost-effective research alliances that serve the corporate
goals and aim to provide consumers with safe and effective products.

Tax Tasking

Another salient message to communicate is that R&D expendi-
tures enjoy special tax treatments. This includes expenditures associ-
ated with filing and prosecuting a patent (legal fees) related to a spe-
cific invention. Super allowances and tax credits exist for R&D
expenditures, which are best identified by a tax professional with rel-
evant experience. If a company is engaged in collaborative contract
research, i.e., conducting research in alliance with another outside
entity, they can enjoy a higher (75 percent) tax credit. Research quali-
fies if it simply is technological in nature and is expected to be useful
in developing new or improved products for the company in question.
Most important, the research can fail and one can still use the tax
credit. Finding an individual or company who has expertise in this
area—research tax credits and incentives—could instantly add to the
bottom line. Such tax strategies can be applied both prospectively and
retroactively, i.e., filings from previous years.

EXTRACTING VALUE FROM SCIENCE

If one can attach an umbilical cord from a specific branded ingredi-
ent or product to its complementary, well-designed and executed
RCT data one now has assembled a multifaceted, bow-tied “pack-
age,” boasting the following features:

* Regulatory insulation: Having one or more RCTs on a product,
revealing safety and efficacy data, puts a manufacturer in good
stead in the event either the FDA or the FTC (Federal Trade
Commission) seeks to challenge label or off-label/advertising
claims.
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o Off-label marketing communications: Press releases and press

conferences can lead to medium to big media pickup, resulting
in free, credible advertising. This may be the most potent tacti-
cal tool to generate significant awareness about independent
clinical research confirming safety and efficacy of a company’s
unique botanical product. If the data are first communicated
through the forum of a national or international scientific re-
search meeting, the chances of obtaining the interest of a promi-
nent health journalist are augmented manyfold.

Competitive advantage: Entering or existing in the market with
product-specific clinical research, which is artfully communi-
cated to the consumer and retailer, can generate immediate dis-
tinction for one’s own product while creating doubt about other
competitor products that claim to be safe and effective but lack
any independent, specific evidence. In this era it is likely that the
majority of the competition has no comparable studies on their
actual ingredient or finished good.

Competitive insulation/intellectual property: Even in the ab-
sence of a patent, data on a complex ingredient or entity is a
form of intellectual property (IP) and provides specific rights to
exclude competitors. In some ways branded product-specific
science is superior to a patent in that it never expires, is instantly
available for use (to exclude others), and is far more expensive
for others to duplicate. In contrast, a company must wait for a
patent to be issued before it can exclude competitors from prac-
ticing the same invention. Regrettably, the strength of a patent is
often dependent upon the resources spent defending it.

COMPETITOR KEVLAR: PREVENTING PIRACY
OF PRODUCT-SPECIFIC DATA

Perhaps the greatest challenge confronting the natural products in-

dustry today is the “borrowing of science,” what I prefer to call data
piracy. Not unlike unfettered biopiracy—the theft of natural products
from lesser-developed/IP-unsophisticated countries by scientists and
attorneys from other countries—these properties are taken and never
returned, and no “use tax” is paid. These are not books checked out
with a library card, destined to be returned. The best examples are il-
lustrated by specific innovator botanical extracts, which were cre-
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ated, developed, and ultimately researched by European phytophar-
maceutical houses but rendered generic by a spate of other companies
who have enjoyed a research-free balance sheet.

Although the transferability of data is not yet proven, companies
use clinical research done on other companies’ products to prove
safety/efficacy of their own products. Do two botanical extracts man-
ufactured by different companies show biological and pharmacologi-
cal equivalence in humans? An element to the assumption is that the
chemical marker compounds comprise most or all of the bioactive
constituents in the plant. A striking illustration of this is St. John’s
wort, in which less than 4 percent of the extract composition is com-
prised of known marker compounds. No data exist to support the as-
sumption that the remaining 96 percent have no bearing upon the bio-
logical activity of the extract in humans.

In the face of different chemical compositions between ostensibly
identical botanical extracts (no two botanical handprints are identical,
even if using the same biomass, unless they are processed identi-
cally), how can one logically argue that a generic Ginkgo biloba ex-
tract is pharmacoequivalent to the patented extract produced by
Schwabe (EGb 761) until demonstrated as such? Indeed, one clinical
investigation exploring the acute pharmacodynamic effects of three
different standardized Ginkgo extracts found only one, the innovator
product (EGb 761), to demonstrate “superior” central nervous system
(CNS) bioactivity in humans (Itil and Martorano, 1995). Although
this study used a specific research test to assess bioactivity (quantita-
tive electroencephalography [EEG] readings) which may not be pre-
dictive of clinical efficacy, e.g., improved cognitive function, it does
offer evidence to strongly suggest that different botanical products
claiming to be chemically similar indeed are not identical and may
differ in their biological activity. Whether this difference in biological
activity is related to chemical composition or to bioavailability, me-
tabolism, distribution in body fluids, or transformation by and entry
into “target” tissues remains enigmatic.

What about protecting the value invested in an RCT on a propri-
etary product or ingredient? Let’s see how intellectual property can
be protected. Company X creates two product compositions, one
consisting of (i.e., made solely of) and one containing (i.e., made of,
in addition to one or more additional bioactive ingredients) a pine
tree-derived extract containing 15 percent phytosterols by weight.
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Company X sponsors one RCT on each product, presents the data at a
few biomedical research conferences, and even gets one of the studies
written up and published in a reviewed journal. After each RCT was
completed, company X began to market, sell, promote, and advertise
the respective product. Company Y notices one of X’s products (and
that it is enjoying strong sales growth) and creates its own pine tree-
derived 15 percent phytosterol mixture. However, company Y never
sponsors an RCT on its product. In its own marketing, promotional,
or advertising materials, company Y cites the biomedical conference
abstract (published in a supplement of a certain reviewed journal) and
the full-length article that appeared in a different reviewed journal,
both linked to one of company X’s phytosterol products. Company X
gets wind of these activities and consults their IP attorney. They then
claim “Foul!” and file a lawsuit. Company Y retains its own attor-
neys, their day in court arrives, and the gavel strikes resoundingly.
Company Y is forever prevented from referring to company X's stud-
ies and attributing them to their (company Y’s) product. Is this a fan-
tasy? This is anchored in federal law, but it is rarely invoked.

One such case was decided in Utah Federal District Court in April
1999. The parties were Pharmanex (Utah), then marketers of the pro-
prietary (polymolecular) red yeast rice extract Cholestin, and HPF,
LLC (Pennsylvania). The latter marketed a different red yeast rice
product called Cholestene. Only Cholestin enjoyed product-specific
preclinical and clinical research, but HPF attributed Pharmanex’s
studies to its own product. As a result, HPF was permanently pre-
vented from making these false attributions, which were asserted by
Pharmanex to be violations of the Lanham Act, a federal law in effect
since 1947.

Undergoing numerous amendments since its introduction, the Lan-
ham Act is the most potent weapon with which to seek redress for
false advertising and attribution. It is an expensive undertaking, but if
the measured or forecasted erosion of sales merits such an invest-
ment, the marketplace implications are very powerful.

In contrast, if a company sued one or more companies who were
claimed to infringe on a patent, the costs would likely be even greater.
Patent litigation costs, which proceed to trial, average around
$500,000 per case. This enormous economic onus typically would
overshadow, or dwarf, Lanham Act litigation.
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A much less costly avenue to pursue is the National Advertising
Division of the Council of Better Business Bureaus (NAD/CBBB).
This independent body serves as a self-regulatory forum for the ad-
vertising industry and employs a variety of attorneys who assess
complaints submitted by companies from a variety of business inter-
ests. The benefits of using this venue include greatly reduced costs
(the filing fee is $1,000 to $2,000), a decision within 60 to 70 business
days, and the exceptionally high degree of compliance among com-
panies that are ultimately found to have unsubstantiated claims. Ad-
vertising in the eyes of the NAD includes labeling nationally adver-
tised vehicles, which would include a Web site. If a product is simply
offered for sale on the shelf and is not advertised the NAD does noth-
ing. Advertising is subject to review if any person or entity submits a
petition to the NAD. If a company fails to respond to a challenge sub-
mitted to the NAD, it will be the subject of a press release indicating
such, with the possibility of the claim being referred to a federal
agency, e.g., the FDA or the FTC. Numerous companies have used
the NAD to settle disputes. The entity’s Web site is <www.nadreview.
org>.

The use of product- or ingredient-specific data to thwart and ex-
clude others from making similar claims is akin to the Coca-Cola
strategy, with the “experience” being systemic rather than gustatory.
The secret recipe that makes this cola beverage “Coca-Cola” is
known by less than a handful of individuals and enjoys more security
than the FBI’s most classified files. The “efficacy” of this polymolec-
ular syrup is defined by the reproducible, high-fidelity taste experi-
ence enjoyed by global users of this product. All attempts to duplicate
this recipe have failed. If one can extend the “efficacy” to a systemic
process, e.g., deep venous circulation, or skin physiology, e.g., miti-
gation of inflammatory cell recruitment and cytokine expression in
psoriatic lesions, then the user of such a product will enjoy reproduc-
ible efficacy. The ultimate objective of investing in clinical research
on botanical products is to compel the consumer to try the proven
brand and then, through the consumer’s experience being positive
(the product works), becoming a loyal, enduring customer. The bot-
tom line is making consumers care enough to buy science-backed
products versus the cheapest, “prettiest” things on the shelf.
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HOW MUCH DATA IS ENOUGH?

How much data is enough to substantiate structure/function bene-
fit claims for dietary supplements? The unwritten rule, voiced by
both FDA and the FTC officials, is that two randomized, placebo-
controlled clinical trials using state-of-the-art methods, the actual
product in question, and statistical analysis yielding a statistically
significant difference compared to placebo are required to show effi-
cacy. For consumers, the amount of data required to show efficacy is a
highly individualized question—some may say that one study is
enough whereas more skeptical consumers would seek or require
several studies, and perhaps even some long-term (one year or lon-
ger) studies before they would offer it to their children. For health
professionals, again the quantity of data required to show efficacy
would cover a broad range. A medical doctor may demand several
hundred-person studies lasting up to two years (similar to that for pre-
scription drugs) whereas a naturopath or chiropractor may be satis-
fied with one to two RCTs with a duration of only four to eight weeks.

My colleagues and I have found most prospective sponsors of clin-
ical trials to be confronted with the designing for dollars conundrum:
they want a great study, worthy of publication in a high-impact factor
journal, with stunning statistics, and yet at a bargain-basement price.
When asked about how many subjects they had in mind, for some ob-
scure reason the reply most commonly is 60 subjects. For the first
foray into sponsored clinical research, my colleagues and I recom-
mend focusing upon the budget rather than the sample size.

Power calculations, which provide researchers with a ballpark esti-
mate of how many persons would be needed in a study to measure a
difference between two or more groups, are nice and desirable to per-
form. The calculated sample sizes depend upon (1) the study hypoth-
esis or “what are we proposing to test”; (2) the amount of variability
in measurement of what is expected to change, e.g., blood antioxidant
activity or bone density; and (3) an estimate of a clinically meaning-
ful and significant difference compared to presupplementation values
and/or a placebo. However, if the sample size estimated via power
calculations is prohibitively large, e.g., 84 subjects, does one close
the research checkbook? As botanical product marketers do not have
billions of dollars in revenue like drug companies, it is an economic
impossibility for the majority of them to sponsor RCTs that enroll
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hundreds (or even one hundred) subjects. In our experience, a study
conducted with two groups of 12 to 15 or more subjects is noteworthy
and provides a starting point, a foundation upon which other evidence
can be based.

Strategy in product indication and clinical outcome parameter se-
lection assume preeminent importance in designing a clinical study.
Because the overwhelming majority of sponsored research is con-
ducted with a return on investment in mind, if the results are not con-
sumer relevant and consumer compelling why do the trial? For both
ingredient and finished product marketing companies, the real selling
target is the end user. Does a drop in interleukin-16 or altered expres-
sion of uncoupling protein II mean anything, compared to a decrease
in pain or a reduction in body fatness? Consumers and most health
professionals will be compelled to read further and inquire into use of
the product if the outcome measure(s) encompass at least one clini-
cally meaningful measure, i.e., one that assesses a widely recognized
and/or symptomatic or physical feature or attribute. Lowering of dia-
stolic blood pressure, reduction of waist size or body weight, in-
creased head hair growth, elevation of HDL cholesterol, or a reduc-
tion in fasting blood sugar, insulin, or hemoglobin A1C are examples
of relevance and import to persons seeking to achieve these out-
comes.

If the product or ingredient of interest requires a duration of use
greater than 30 to 60 days the likelihood of extracting a robust return
on investment is slim or it will require a string of studies, effectively
and repetitively communicated through the media and through adver-
tising, e.g., vitamin E, garlic, and echinacea.

It would appear prudent to choose investigators who have a dem-
onstrated expertise in clinical research, especially in relation to the
parameters intended to be assessed, i.e., a family practice physician
would unlikely be skilled in assessing a population of osteoarthritic
men and women being assessed for responses to a botanical formula
purported to modify joint pain and disease progression (unless he or
she had done similar research before). In addition, the use of investi-
gators that lack material interests in the product or company market-
ing the product would be strongly encouraged. Given the policy of
many journals and companies to not provide full disclosure of the in-
terests of scientific investigators, many such relationships are opaque
to consumers, clinicians, and regulators. Researchers and marketers
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are earnestly encouraged to offer full disclosure of any interests, from
consultancy fees and honoraria to travel and lodging to equity and
stock options.

Mitigation of economic risk in research with innovative, “new to
the world” compositions or those enjoying only preclinical (in vitro
and animal studies) or anecdotal “validation” may involve taking a
path that initially diverges from a phase II study approach. Phase II
studies are small-scale RCTs done at a single research center where
evaluating the efficacy of a product is the primary interest and the
dose range is already established. Thus for a product where the dose
response is unknown, it may be financially imprudent undertaking a
phase II RCT. My associates and I often suggest that manufacturers
do an open-label pilot study (six to ten participants) with applications
that are much less prone to strong placebo responses, e.g., not chronic
pain conditions, weight loss or appetite reduction, or mood disorders.
Alternatively, employing a small sample size (three to five partici-
pants) with a conservative washout period and a crossover offers
more statistical rigor, albeit at the expense of greater than doubling
the time to completion of the study. These tactics can bolster confi-
dence in going forward with phase II-type studies and still augment
the “package” that encloses an ingredient or product invention.

Assuming one has an idea of a dose response or is willing to make
the investment in a phase II study, we recommend the sponsored re-
search investment to be dictated by both the budgetary restraints and
reality—an RCT (adhering to the guidelines discussed) for $10,000
is unrealistic, as is one with 12 participants (that is, it will carry little
weight). A safe number to start with is a sample size of at least 20 sub-
jects, coupled with a power calculation done prior to the study. Al-
though one may not be able to afford a properly powered study in the
first round, one can obtain valuable preliminary evidence and, if the
product outperforms expectations, achieve both a clinically and sta-
tistically significant result. Inevitably subjects drop out, for a myriad
of reasons. One does not need to have a larger population to achieve
statistical nirvana, as the magnitude of “effectiveness” dictates what
is or is not statistically significant. For example, if a combination bo-
tanical product being tested for its ability to reduce the severity and
size of psoriasis-related lesions (represented as a lesional sum score)
shows a very large score reduction after four weeks of supplemen-
tation, compared to a very small score reduction in the placebo group,
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the difference between the two groups (indicative of the effectiveness
of the product) will be large. As long as there is not large variability
between subjects in both groups, this result will manifest as both a
statistically and clinically significant outcome. If the product in ques-
tion has moderate to dramatic bioactivity or efficacy in vivo, this can
likely override variability within and between groups and any psy-
chogenic/placebo effects. Many preliminary drug studies have been
published, with an RCT design, “favorable” statistics, and a sample
size of only 20 to 30 subjects. This is a start, and a distinctive start in-
deed. If the results are promising and they are appropriately trans-
lated to the customer, incremental revenues can self-fund additional,
larger studies, of even longer duration.

WE HAVE DATA—NOW WHAT?

There does not appear to be a need to present or publish the data
emanating from sponsored studies, but one cannot underestimate the
economic and brand-augmenting value from doing so. Product-
specific clinical research that endures the scrutiny of the scientific
peer review process and enters into the pages of a medium or high im-
pact peer-reviewed journal brings instant clout to a product and also
serves as independent third party evidence of safety and effective-
ness. If the publication of such a study is coupled with a strategic
media/public relations campaign, the possibility of this news entering
a regional or national daily newspaper or even local or national net-
work TV broadcast is imminently higher than if it never had been
published. Moreover, the FTC shows favor upon studies that have
been published in reviewed journals, viewing such data as having en-
dured some independent scrutiny. Finally, omission of data that are
contrary to what is being promoted can position a national marketing
and advertising campaign within the central visual and auditory field
of the regulatory agencies. The platform of two RCTs supporting the
safety and efficacy of Alpinia galanga for rheumatoid arthritis will
buckle if two or more other studies contravene these findings. Not un-
like the blinded patron of justice, the overall weight of the evidence is
what is assessed, not only the favorable evidence.

In the rush to begin extracting commercial value from the execu-
tion of a clinical research study on a botanical product, many compa-
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nies are confronted with the challenge of patience. They can either
wait for a scientific meeting (if they are even aware of such an oppor-
tunity and strategy) or seek an audience of peers who would likely
buy the product on site, i.e., a trade show. One of the most distressing
observations is witnessing a company who has sponsored research on
a proprietary product or ingredient disseminating the results via pre-
sentation at a trade show, or via a press release with a dateline other
than from a scientific conference or reviewed publication. The drive
to disseminate the data and exploit it often engenders myopic activi-
ties such as these, in which the resulting impact is mired in the en-
demic bog of trade communications. Although this is a facet of data
translation that should not be overlooked, what continues to be the
onus of the natural products industry is the scrutiny and scoffing orig-
inating within the biomedical community. If one can get attention
within this “esteemed” community, even without initial acceptance,
such dialogue can foster interest and perhaps, with a continued com-
mitment to research investigations, acknowledgement and adoption.
Limiting the leverageability of data by avoiding the media-accepted
audience of the academic and biomedical research communities di-
minishes the return on investment and attenuates the promise of
greater consumer adoption. However, the allure of being able to both
present to the trade (retailers, health professionals) and write orders
afterward is hard for many to withstand and may prove irresistible.
For some companies the instant gratification and reduced expendi-
tures accompanying presentation of clinical research results at a trade
convention may prove ideal.

The astute company plans a communication strategy in which they
use the data to drive consumer demand via obtaining media coverage
and reinforcing the brand message (not garlic extract but Allipin gar-
lic—fictitious brand) with its own promotions, advertising, and mar-
keting. My colleagues and I believe the best platform from which to
obtain the loudest microphone is the national or international bio-
medical research conference/meeting. These range from the Ameri-
can Heart Association to Experimental Biology to Digestive Disease
Week to the American Urological Association. If one such research
story is picked up by even a regional newspaper or local TV network
affiliate, the ensuing coverage in smaller consumer and trade media
vehicles (magazines, local and regional newspapers, health and medi-
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cine Web sites) is usually quite robust and the broad downstream cas-
cade is invaluable.

WHO HAS SCIENCE
AND HOW DID THEY ACQUIRE IT?

For consumers and health professionals, an appropriate question to
ask of any botanical product marketer is simply for copies of any and
all studies that support the actual product being marketed. If clinical
research is provided, one needs to ascertain that indeed the entire
product was the subject of the research, not just one ingredient. Last,
ask if any of the researchers that conducted the clinical trial have re-
ceived, are receiving, or will receive any financial or stock compensa-
tion for their involvement with the company, or if they happen to be
an inventor of a patent related to the product.

CONCLUSION

Sponsoring and completing clinical research on botanical dietary
supplements is an achievable reality for many product marketers, of-
fering both direct (sales, marketshare, distinction) and indirect (tax
benefits) economic incentives without the need to spend inordinately
large amounts. For product consumers and “influencers,” e.g., health
professionals, the selection and recommendation of products that en-
joy specific clinical research provides a degree of confidence in
safety and efficacy largely absent from the majority of products on
the market. Because proprietary botanical extracts are almost without
exception unique recipes, the performance of clinical trials on a spe-
cific product confers upon it a form of intellectual property and com-
petitive insulation that has valuable features distinctly different from
that of a patent or untested trade secret. One hopes that both con-
sumer purchase selection and corporate direction will steer the botan-
ical dietary supplement industry into the realm of greater confidence
and evidence circumscribed by the implementation of rigorous clini-
cal research tools.
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Chapter 10

Motives for Conducting Clinical Trials
on Botanicals in Europe:
A Focus on Germany

Joerg Gruenwald
Stefan Spiess

In the past two decades approximately 80 percent of the clinical re-
search on botanical products has been conducted in Europe or on Eu-
ropean products. Though other medicinal systems, such as the Ayur-
vedic medicine of India and traditional medicine of China, have
extensive documentation of the use of botanicals, their use of classic
Western preclinical and clinical research methods has been limited.

Several incentives exist for manufacturers in Europe to conduct
clinical trials. One reason is to comply with regulatory requirements
for product registration. For example, both Germany and France reg-
ulate botanical products mainly as drugs. Other incentives for con-
ducting clinical studies include appeal to health care professionals,
eligibility for reimbursement by medical insurance, product differen-
tiation, and patent protection.

In order for a botanical product to be classified as a drug in Ger-
many, it must be registered with the German Federal Institute for
Drugs and Medical Devices (BfArM or Bundesinstitut fiir Arznei-
mittel und Medizinprodukte, <www.bfarm.de>). The product (and/or
the ingredients) must comply with a monograph in the European
Pharmacopoeia, or a pharmacopoeia from another European coun-
try—provided that such a monograph exists. Registration require-
ments are the same as those for synthetic drugs, including full chemi-
cal, pharmaceutical, preclinical (animal and in vitro testing), and
clinical documentation, along with expert reports evaluating that doc-
umentation. Both the preclinical and clinical documentation can be
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based on existing scientific literature or on recent research conducted
on the product in question. Therapeutic claims for the prevention and
cure of a disease that are supported by documentation are allowed.
Botanical drugs are sold mostly in pharmacies, and their cost to the
patient is often reimbursed by medical insurance. Insurance reim-
bursement of botanicals is common in Germany, France, Austria, and
Switzerland, and, to a smaller extent, in the Netherlands, Belgium,
and Greece.

Some botanicals are registered as “traditional’” herbal medicines, a
subcategory of the drug category. In Germany, a traditional herbal
medicine must have been on the market in that country for at least
30 years. Proposed European guidelines would require traditional
herbal medicines to be on the market for 30 years, with only 15 of
those required to be in Europe. As traditional medicines are drugs,
they require full pharmaceutical-quality documentation. In this cate-
gory, products are allowed to make mild therapeutic claims (e.g., as
tonics) that are defined in lists published by the government. Proof of
efficacy is not required for these drugs. They often contain multiple
ingredients and lower concentrations of botanicals than standard bo-
tanical drugs. Some products are combinations of botanicals and non-
botanicals such as vitamins, minerals, or amino acids. Traditional
herbal medicines are not reimbursable by medical insurance and of-
ten are sold outside of pharmacies in supermarkets, drugstores (Ger-
man “drugstores” do not contain pharmacies), health food stores, and
via mail order.

Other regulatory categories for botanicals are dietary supplements
and functional foods. The dietary supplement category in Europe is
quite different from that in the United States, as it does not include the
typical botanical medicines. The category includes vitamins and min-
erals as well as some herbal ingredients, such as lycopenes, flavo-
noids, and broccoli extracts. The dietary supplement category in Eu-
rope does not allow for any claims related to health or illnesses.

The system for registration of botanical drugs in Germany has a
long history and is based mainly on existing clinical literature. These
existing studies are the basis for general monographs of drug prepara-
tions in the German and European Pharmacopoeias. The pharma-
copoeial monographs specify manufacturing details, such as the ex-
traction parameters (plant to solvent ratios, solvent, etc.), as well as
analytical methods for monitoring quality. Applicable therapeutic
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claims and dosage information are not usually listed in the phar-
macopoeial monographs. However, they are present in monographs
produced by the German Commission E, the European Scientific
Committee on Phytotherapy (ESCOP), and the World Health Organi-
zation (WHO) (Blumenthal et al., 1998; ESCOP, 1999; WHO, 1999).

Some European manufacturers produce their botanical drugs ac-
cording to existing monographs. In doing so, they have to follow the
quality guidelines listed in the monograph. Products in accordance
with such monographs are regarded as complying with the standard
and therefore do not need additional clinical studies for registration.

The incentive for many companies to perform clinical trials on
their products is to differentiate them from the rest of the products on
the market. They can do this by changing the dosage form or the ex-
traction media. They can also develop a new indication (one that is
not supported by established literature) or a new combination of in-
gredients. Changes of this sort require the company to conduct its
own clinical studies before it can register its product as a drug. For ex-
ample, in the Commission E monograph for St. John’s wort, the up-
per dosage is four grams herb or one milligram total hypericin. This
dose was usually delivered in a dose of 300 mg extract containing 0.3
percent hypericin. However, following clinical research, dosages of
extract were increased to include up to 900 mg extract containing 2.7
mg total hypericin in three divided doses (Schulz, 2002). In addition,
data from clinical studies that confirmed efficacy, and did not demon-
strate additional side effects, allowed the usual three-times-a-day split
dose to be converted to a once-a-day dose (Rychlik et al., 2001).

As mentioned previously, botanical products in some European
countries are eligible for insurance reimbursement. Recently, the
German system for insurance reimbursement changed so that only
those products which have solid clinical documentation are eligible.
Products produced under traditional guidelines whose efficacy is not
established using clinical trials are mostly no longer eligible for reim-
bursement. This is a new interpretation of the existing law § 93
“Sozialgesetzbuch.” This change provides yet another incentive for
German manufacturers to conduct scientific studies on their prod-
ucts.

Another incentive to document the efficacy of a product with clini-
cal studies is to appeal to health care professionals. Half of the prod-
ucts in the drug category are recommended by doctors either through
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private prescription (not reimbursed by health insurance) or prescrip-
tion with reimbursement. The other half of products in the drug cate-
gory are purchased for self-medication, either directly requested by
the patient or recommended by a pharmacist (Schwabe and Paffrath,
2001). In order for health care professionals to prescribe or recom-
mend a product, it is essential for that product to have well-accepted
scientific backing. For this reason, some manufacturers have chosen
to document the efficacy of their products by performing double-
blind, placebo-controlled trials. Examples of companies that perform
these types of trials are Bionorica Arzneimittel, Dr. Willmar Schwabe
Pharmaceuticals, Lichtwer Pharma AG, Madaus AG, Max Zeller
Sohne AG, and Schaper & Briimmer GmbH.

Based on this approach, several herbal products that previously
had only a small role in the market have become major players. This
increase in popularity has occurred not only locally in Europe, but
also internationally. In the past 20 years, completely new markets
were created for botanicals based upon scientific support. Two good
examples are garlic for reduction in cholesterol levels and St. John’s
wort for relieving depression. For both botanicals, there were already
German Commission E approved monographs for these indications.
However, several companies chose to develop these products by con-
ducting additional good-quality clinical research. As a result, they
have developed a worldwide market for garlic and St. John’s wort in
the range of approximately 300 and 500 million U.S. dollars in an-
nual retail sales, respectively (Gruenwald, 2002). In a similar exam-
ple, solid scientific data have enabled Indena S.p.A., an extraction
company based in Italy, to become an internationally preferred source
for numerous manufacturers.

Another incentive for the development of proprietary versions of
botanicals and new combinations of botanicals is that of patent pro-
tection. However, patents for botanical preparations are often easier
to circumvent than synthetic pharmaceuticals, as their specifications
are often broad. In addition, obtaining the patent is only the first step,
as the strength of a patent often depends upon the effort spent to sup-
port it. An example of a strong patent, with a combination of unique
manufacturing specifications for upper and lower limits for several
ingredients and broad clinical documentation, is that for Schwabe’s
ginkgo extract, EGb 761. As aresult of this extensive documentation,
the Commission E monograph for ginkgo is written according to
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specifications for EGb 761 (Blumenthal et al., 1998), and Schwabe
has established an almost exclusive market for its product in Ger-
many.

Many clinical trials are not performed to receive a new registration
or patent for a product; rather, they are conducted to promote and
maintain existing registrations and for marketing purposes. For the
majority of European manufacturers, clinical trials are used as addi-
tional marketing tools to improve their products’ image in the eyes of
the consumers. This concept of conducting trials for marketing pur-
poses and to promote individual product recognition is developing in-
ternationally. Almost all of the successful botanical products in Eu-
rope have several well-controlled trials to support their use.

Top manufacturers follow the requirements for pharmaceutical
drug clinical trials, i.e., they perform randomized, placebo-controlled
or comparison trials with competitive products and follow good clini-
cal practice (GCP) standards. However, a number of other forms of
clinical trials are also common, including open (not blinded) trials,
drug-monitoring trials, and small pilot studies. These trials can be
used successfully for marketing and public relations purposes.

In addition, trials have been performed in order to expand popula-
tion likely to use a product. As an example, manufacturers of some
products with a record of safe use in adults are seeking to extend their
products’ use to children. In the past, administration to children was
common, but only a few trials with children under 12 have been con-
ducted. As a result of a review of existing data, the number of prod-
ucts allowed for use in children in Germany and in Europe has dimin-
ished tremendously (Gruenwald, 2002). For this reason, a political
initiative has begun that urges manufacturers to perform trials on chil-
dren in order to confirm the safety and efficacy of certain products for
that population. For example, a multicenter, postmarketing surveil-
lance study was carried out with 101 children aged one through
twelve years assessing the use of St. John’s wort (extract LI 160) for
depression and psychovegetative disorders (Hubner and Kirste,
2001).

Conducting clinical trials also allows manufacturers to expand
their worldwide distribution. For example, most European botanical
products enter the U.S. market as dietary supplements. These prod-
ucts may be produced entirely by the European manufacturer. Al-
ternatively, the raw materials or extracts from Europe can be reformu-
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lated and/or packaged by American manufacturers. However, a number
of European companies (along with American companies) are in the
process of applying to the U.S. Food and Drug Administration (FDA)
for drug status for their products in the United States. In order to com-
ply with the FDA drug requirements, clinical trials need to be per-
formed according to the scientific rigor of good clinical practice, i.e.,
placebo-controlled, double-blind studies.

A disincentive for the investment of companies into studies on bo-
tanical medicines is the financial risk involved in what may possibly
be a negative clinical trial. Another disincentive is the limited exclu-
sivity that manufacturers obtain with their clinical trial data. Even if a
patent is obtained, it can require substantial investment to defend. In
addition, if a clinical study is published, competitors may use that
data to support their own products. This phenomenon, often called
“borrowed science,” is common in the United States.

In summary, the incentives for European manufacturers to conduct
clinical studies include registration of a product as a new drug or reg-
istration for a new indication. Additional incentives include market-
ing advantages that come from differentiation from other products on
the market, appeal to health care professionals, and patent protection.
Further, experience indicates that conducting clinical trials can lead
to expansion of the market and the population likely to take the prod-
uct. Finally, conduction of clinical research and tight regulation of
quality have allowed botanical products in Germany to be part of the
mainstream health system.
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Chapter 11

Pharmacopoeias
and Botanical Monographs
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In order to ensure both the safety and efficacy of conventional and
herbal drug products, quality control standards are required. Once the
character, quality, and strength of the product are specified, then
guidelines for therapeutic use can be established. These standards
and guidelines are provided in texts known as pharmacopoeias (also
spelled pharmacopeia, the spelling used by the United States Phar-
macopeial Convention) or compendia. A pharmacopoeia is a collec-
tion of monographs that contain technical information on specific
medicinal agents, including botanical and pharmaceutical drugs as
well as inert additives used in the formulation of drugs. Some phar-
macopoeias, and hence their monographs, are made official through
governmental recognition. In this instance, compliance with the spec-
ifications in the monograph is enforced by governmental regulation.
Monographs are of three basic formats. They contain information on
quality, therapeutic use, or both.

Monographs that focus on quality contain information, assays, and
specifications useful in assuring identity and purity. For botanical
agents, these monographs include the plant names (common name
and Latin binomial), plant part, and criteria or definition of the sub-
stance, as well as descriptions of the whole and ground plant material,
along with chemical constituents. The United States Pharmacopeia,
European Pharmacopoeia, British Herbal Pharmacopoeia, Pharma-
copoeia of Japan, and Ayurvedic Pharmacopoeia of India contain
monographs of this sort.
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Therapeutic monographs vary greatly in scope and detail. They
typically include information on therapeutic indication, dose, dosage
forms, pharmacology, contraindications, drug interactions, side ef-
fects, and toxicology. Examples include the monographs of the United
States Pharmacopeia—Drug Information, German Commission E,
European Scientific Cooperative on Phytotherapy, and British Herbal
Compendium.

The American Herbal Pharmacopoeia and the World Health Orga-
nization produce monographs that combine both quality control stan-
dards and therapeutic information.

UNITED STATES PHARMACOPEIA
AND NATIONAL FORMULARY (USP-NF)

The United States Pharmacopeia—National Formulary (USP-NF)
is the officially recognized standard for drugs in the United States.
The first version of the pharmacopoeia was published in 1820 by the
United States Pharmacopeial Convention, a private, nonprofit organi-
zation. The pharmacopeia was revised every ten years from 1820 to
1942, every five years until 2000, and, following the 2002 edition, it
will be revised every year. In 1975, the USP acquired the National
Formulary and started to publish both of them in a single volume, ti-
tled the United States Pharmacopeia—National Formulary (USP-NF,
2004). In a separate publication, the United States Pharmacopeia—
Dispensing Information (USP-DI) provides a review of the clinical
and pharmacological data, dosage recommendations, and safety as-
sessments to assist health professionals and consumers in the appro-
priate use of drugs (USP-DI, 2003). In addition, the USP organiza-
tion provides the reference standards to be used in the methods
described in its monographs.

The USP-NF is recognized in several statutes and regulations, in-
cluding the U.S. Federal Food, Drug, and Cosmetic Act and its
amendments. These regulations stipulate that if a drug does not con-
form to USP standards for strength, quality, and purity, it is consid-
ered adulterated. The USP also has official governmental recognition
outside the United States in over 40 countries, both developing and
industrialized (USP-NF, 2004).
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The USP-NF contains approximately 4,000 monographs contain-
ing tests and standards for assuring the strength, quality, and purity of
drug substances and products (USP-NF, 2004). In general, mono-
graphs for active ingredients and preparations appear in the USP sec-
tion of the book and the NF contains botanical dietary supplements
and excipients (ingredients that aid in the formulation of drugs). With
the publication of the 2004 edition, a new section was created in the
USP for dietary supplements. Previously, monographs for botanicals
marketed as dietary supplements were published in the NF as they are
not subject to premarket approval by the FDA.

In the first edition of the USP, approximately 600 botanicals and
botanical preparations were recognized. By the turn of the twentieth
century, only 169 botanicals remained. Many of the original plant
drugs were removed and supplanted by synthetic compounds and
their preparations. By 1990 the USP was estimated to contain only 25
botanical drug preparations (Grady, 1994). At that time, the USP
resolved to expand its scope to include monographs on nutritional
supplements containing vitamins and minerals. In 1995, the USP adopted
a resolution to once again develop monographs for botanicals cur-
rently being sold as dietary supplements. Since then the USP has pro-
ceeded with the development of a number of monographs for raw
plant materials, extracts, and final formulations.

The primary goal of the USP regarding botanicals is to develop
monographs for those widely used by the American public and con-
stituting 90 percent of the monetary sales in the U.S. market (approxi-
mately 25 botanicals). Aside from market share, other criteria are
applied in the identification and prioritization of botanicals for mono-
graph development. These include evidence for historical use in
traditional medicines; safety; availability of literature documenting phar-
macological activity; identity and chemical constituents; and availabil-
ity of reference standards used to document compliance with specifi-
cations for identity and quality.

Information monographs, containing therapeutic information, were
prepared for inclusion in the USP-DI on ginger rhizome, valerian
root, feverfew leaf, St. John’s wort flowering plant, and saw palmetto
berry. In addition, a negative monograph was published on comfrey,
discouraging its use for safety reasons. In 2000 the USP established
criteria for levels of evidence for judging the safety and efficacy of
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botanical dosage forms and published these in the USP Web site
(Www.usp.org).

The USP continues to develop and establish monographs defining
standards of quality for botanicals and their preparations. However,
the development of information monographs on botanicals has been
discontinued.

AMERICAN HERBAL PHARMACOPOEIA (AHP)
AND THERAPEUTIC COMPENDIUM

The American Herbal Pharmacopoeia (AHP) is a private, non-
profit organization founded in 1995. The purpose of the AHP is to de-
velop quality control standards and to critically review the therapeu-
tic data for botanical supplements sold in the United States. Although
lacking official government recognition, AHP monographs are con-
sidered authoritative and are accepted as compendial standards by
many organizations.

AHP monographs cover botanicals with their origins in traditional
Ayurvedic, Chinese, and Western herbal traditions. They provide a
synthesis of traditional and scientific information.

The monographs are published individually, with the first AHP
monograph published in 1997 on St. John’s wort (Upton et al., 1997).
As of the beginning of 2004, a total of 18 monographs had been final-
ized and another 30 were in development. The goal is to develop a to-
tal of 300 monographs.

The quality control section of each AHP monograph includes no-
menclature standards, several methods of identification, purity stan-
dards, several methods of qualitative and quantitative chemical as-
sessment, as well as guidelines for proper harvesting, storage, and
processing of botanicals. Unlike all other pharmacopoeias, the AHP
includes detailed graphics for use in raw material identification and
detection of potential adulterants. The analytical methods are care-
fully chosen following an extensive review and are then subjected to
trial and validation by a minimum of two independent laboratories.

The Therapeutic Compendium, another section of AHP mono-
graphs, provides a detailed and critical assessment of the currently
available clinical and pharmacological literature. This enables the
reader to determine the level of evidence available for specific thera-
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peutic applications of each medicinal plant. Recommendations for
dose are provided from both the traditional and scientific literature.
Also included is a detailed review of safety aspects including side ef-
fects, contraindications, drug interactions, use in pregnancy and lac-
tation, mutagenicity, and toxicology.

Each monograph contains many separate sections written by ex-
perts in those particular areas of botanical medicine. Once compiled,
the monographs are subjected to an extensive peer review process.
The reviewers are a multidisciplinary committee of medicinal plant
experts worldwide, including botanists, chemists, herbalists, pharma-
cists, pharmacologists, and physicians.

EUROPEAN PHARMACOPOEIA (EP)

The European Pharmacopoeia (EP) was founded by eight states
(Belgium, France, Germany, Italy, Luxembourg, Netherlands, Swit-
zerland, United Kingdom) in 1964. It has since expanded to many
other nations both within and outside the European Union. The phar-
macopoeia is published by the Directorate for the Quality of Medi-
cines of the Council of Europe (EDQM) in accordance with the Con-
vention on the Elaboration of a European Pharmacopoeia (European
Treaty Series No. 50). It is an official compendium for establishing
the quality control standards, replacing the old national pharmaco-
poeias for member nations. It is currently in its fourth (2002) edition,
and the fifth edition will be effective in January 2005. The pharmaco-
poeia contains specific monographs governing the quality of specific
herbal products and it also contains general monographs that apply to
all unspecified extracts, herbal drug preparations, herbal drugs, and
herbal teas (Ph Eur, 2002).

BRITISH HERBAL PHARMA COPOEIA (BHP)
AND BRITISH HERBAL COMPENDIUM (BHC)

The British Herbal Pharmacopoeia (BHP) is published by the
British Herbal Medicine Association and written by the members of
its Scientific Committee. The BHP monographs do not have official
government recognition. BHP monographs establish standards of
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quality control and purity for botanical raw materials but not for final
product forms. The first monographs were published in 1971. A phar-
macopoeia, with 232 monographs containing both quality and thera-
peutic information, was published in 1983. A subsequent edition with
revised format emphasizing quality standards covering 84 botanicals
was published in 1990 (BHP, 1996). Therapeutic and regulatory in-
formation were published separately in 1992 in a volume called the
British Herbal Compendium (BHC) (Bradley, 1992). In 1996, an ex-
panded version of the BHP incorporating an additional 85 mono-
graphs was published, thus providing quality standards for 169 bo-
tanicals (BHP, 1996).

GERMAN COMMISSION E

The German Commission E is an independent scientific commit-
tee of experts established in 1978 by the German Federal Health
Agency for the evaluation of the therapeutic use of herbal remedies.
The committee evaluated information on the safety and efficacy of
crude herbal drug preparations and gave either a positive or negative
assessment in a published monograph. In the case of a positive find-
ing, the monograph was structured as a package insert, providing pre-
cise directions for use, including dosage, approved actions, side ef-
fects, drug interactions, contraindications, and chemical constituents.
In the case of a negative decision, the monograph explains why the
botanical was perceived to lack benefit. Monographs were first pub-
lished as drafts for public comment, and then the final version ap-
peared in the Federal Gazette, or Bundesanzeiger. Approximately
300 monographs were published before the Commission suspended
monograph writing in August 1994. The Commission E monographs
have been translated into English and published by the American Bo-
tanical Council (Blumenthal et al., 1998). When the Commission was
actively writing monographs, those monographs formed the primary
basis for approval of health or disease claims on botanical products in
Germany. However, due to the availability of new scientific data, the
Commission E monographs are no longer considered to be sufficient
for governmental approval of therapeutic claims. The current focus of
the Commission is to review the registration of botanical drugs in
Germany.
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EUROPEAN SCIENTIFIC COOPERATIVE
ON PHYTOTHERAPY (ESCOP)

The European Scientific Cooperative on Phytotherapy (ESCOP)
was formed in 1989 with the purpose of advancing the scientific sta-
tus of phytomedicines and to assist in the harmonization of their regu-
latory status in Europe. ESCOP members include associations from
the majority of countries within the European Union and from a num-
ber of non-European Union countries. ESCOP monographs are ther-
apeutically oriented and do not include information on quality.

Monographs are initially written by individuals with professional
backgrounds such as medical doctors, phytotherapists, pharmacog-
nosists, and regulatory specialists. The drafts are then circulated to
members of ESCOP’s Scientific Subcommittees for review and dis-
cussion. The subcommittee prepares a second draft, which is re-
viewed by a board of supervising editors consisting of academic ex-
perts in phytotherapy and medicinal plant research. This process
ensures that each monograph that is developed is reflective of many
national viewpoints and the advice of many authorities on the subject.
The final document is published and submitted to the Committee on
Proprietary Medicinal Products of the Commission of the European
Community (EEC). Between 1996 and 1999, six fascicles, each con-
taining ten monographs, were published. More recently these origi-
nal monographs were revised and twenty monographs added to pro-
duce a publication containing 80 monographs (ESCOP, 2003). The
monographs are recognized by the European Medicines Evaluation
Agency of the Council of Europe.

CHINESE PHARMA COPOEIA

The Pharmacopoeia of the People’s Republic of China is now in its
seventh edition, also known as the Chinese Pharmacopoeia 2000 or
Ch.P.2000. The People’s Republic of China’s Ministry of Public
Health first published the Chinese Pharmacopoeia in 1953. The cur-
rent pharmacopoeia is published in both English and Chinese and
contains two volumes. Volume I includes 992 monographs of Chi-
nese materia medica (botanicals and other crude drugs of natural
sources) and traditional Chinese patent medicines (specified formu-
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lations). As many as 602 botanical monographs in Volume I specify
thin-layer chromatography for identification, and about 300 mono-
graphs specify quantitative analytical techniques (liquid or gas chro-
matography) for chemical constituents. Volume I also contains ac-
tions and indications of the botanicals and other crude drugs of
natural sources. Volume II contains monographs on chemicals, anti-
biotics, biochemicals, radiopharmaceuticals, and biological agents
(The Pharmacopoeia Commission of PRC, 2000).

AFRICAN PHARMA COPOEIA

The African Pharmacopoeia was published in English, French,
and Arabic in a collaborative effort by the Council of Ministers of the
Organization of African Unity (OAU) with the United Nations Indus-
trial Development Organization, World Health Organization, and
other donor agencies. This effort established the African Center for
Traditional Medicines. Publication of the first edition of the African
Pharmacopoeia was in two volumes. Volume I was published in
1985 and Volume II in 1986. Volume I includes 95 monographs con-
taining names, botanical descriptions, uses, and geographical distri-
butions of herbal drugs. Volume II is a companion to the first volume
and contains general methods of quality control analysis (Inter Afri-
can Committee, 1985-1986). Copies of the African Pharmacopoeia
are difficult to locate and publication has not continued.

THE PHARMACOPOEIA OF JAPAN

The Pharmacopoeia of Japan, Fourteenth Edition, was published
in 2001, in two parts. Included in the Pharmacopoeia are quality
guidelines for crude drugs obtained from plants, animals, and miner-
als. The Pharmacopoeia contains guidelines for purity and identity
for over 165 raw herbs used in traditional Kampo medicines. Kampo
medicines, which are based mostly on decoctions of herbs, are indi-
cated by prescription and reimbursed by Japan’s national health in-
surance program (The Pharmacopoeia of Japan, 2001).
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THE PHARMACOPOEIAS OF INDIA

The Ayurvedic Pharmacopoeia of India is the legal document of
standards for the quality of single drugs of plant origin. The Ayur-
vedic Pharmacopoeia Committee was formed in 1963 to write mono-
graphs detailing identity, purity, and strength. Volume I, first pub-
lished in 1986 by the Department of Health, Government of India,
contains 80 monographs. Recently the Controller of Publications in
Delhi has reprinted Volume I (2001), along with Volumes II (1999)
and III (2001). Volume II contains 78 monographs, and Volume III
contains 100, for a total of 258 single plant drugs in the three vol-
umes. Volume IV is under preparation. A total of 636 combination
formulas are described in The Ayurvedic Formulary of India (Vol-
umes | and II contain 444 and 192 formulas, respectively), published
by the Government of India (The Ayurvedic Formulary of India,
2001).

Another traditional form of medicine in India is Unani. The Unani
Pharmacopoeial Committee in the Ministry of Health and Family
Welfare, India, has recently prepared Part I of the Unani Pharmaco-
poeia of India containing 45 monographs on single drugs of plant ori-
gin. However, there is no official publication yet by the government
of India.

WORLD HEALTH ORGANIZATION (WHO)

The World Health Organization (WHO) has had a long tradition of
supporting the appropriate use of botanicals in the health care sys-
tems of both developed and developing nations (Akerele, 1993). The
WHO is currently publishing model monographs in order to facilitate
the proper use of high-quality herbal medicines in WHO member
states (countries). The goal is to provide a model for assisting mem-
ber states in developing their own monographs and to facilitate infor-
mation exchange. The monographs are presented in two parts. Part 1
focuses on quality assurance, botanical features, geographic distribu-
tion, identity tests, purity requirements, and a listing of chemical con-
stituents. Part 2 summarizes clinical applications, pharmacology,
posology (dosage), contraindications, precautions, and potential ad-
verse reactions. The monographs are prepared under the direction of
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the WHO Collaborative Center at the University of Illinois—Chicago.
Volume I, containing 28 monographs, was published in 1999, and
Volume II containing an additional 30 monographs, was published in
2002 (WHO, 1999-2002). Volume III with 31 monographs is to be re-
leased soon, and IV is in development.

OTHER PHARMACOPOEIAS

In addition to the compendia described herein, the majority of na-
tions have either official or unofficial pharmacopoeias. Although
some are available in English, most are published only in their native
languages. Numerous other books containing profiles of medicinal
plants are considered to be authoritative and may be used by govern-
mental agencies. The degree of accuracy and depth of information in
these texts is variable.

SUMMARY AND PERSPECTIVE

The pharmacopoeias described offer a number of authoritative
sources for information regarding the quality of botanicals. In addi-
tion, but not described in this chapter, both national and international
standards for manufacturing of botanical products also exist. To-
gether, the monographs and manufacturing standards have been de-
veloped to assure a level of quality and consistency for therapeutic
products. Once the quality and consistency of products are assured,
then guidelines may be established for therapeutic use.

In the United States, compliance with quality standards set by the
USP for products sold as drugs is mandatory. Under current federal
regulations, compliance for products sold as dietary supplements is
voluntary. However, dietary supplements are not without regulation,
as federal law dictates that botanical products sold as dietary supple-
ments accurately disclose their ingredients, be free of pathogenic mi-
crobes and other contaminants, and be truthful regarding any claim
regarding health benefits. Only if the USP name is put on the label of
the product must the product conform to USP specifications. The
AHP also provides guidelines for assurance of identity and quality,
and the same rules apply. Seals of quality have begun to appear on di-
etary supplements, which vary in meaning depending upon their cer-
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tification process. Both the USP and NSF International, a Michigan-
based company, have begun to offer seals based on manufacturing
site inspections as well as product quality testing. Until these and
other mechanisms of assuring quality are more widespread, consum-
ers and health professionals must take an active role in investigating
the quality of botanical supplements they are contemplating consum-
ing or prescribing.

SOURCES OF PHARMACOPOEIAS

American Herbal Pharmacopoeia and Therapeutic Compendium
P.O. Box 66809

Scotts Valley, CA 95067

Tel: 831-461-6318

FAX: 831-475-6219

Web site: www.herbal-ahp.org

American Botanical Council

P.O. Box 144345

Austin, TX 78714

Tel: 512-926-4900

FAX: 512-926-2345

Web site: www.herbalgram.org

(Source for British Herbal Pharmacopoeia and ESCOP
monographs)

United States Pharmacopeia
12601 Twinbrook Parkway
Rockville, MD 20852

Tel: 301-881-0666

Fax: 301-816-8374

Web site: www.usp.org
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Chapter 12

Methods of Product and Trial Inclusion
and Evaluation

Marilyn Barrett

This chapter describes the methods used in generating the second
half of this book. A description of how the information on products
and clinical studies was collected is included. Also described are the
selection criteria for both products and trials. The origin of the system
used to evaluate clinical trial quality is also explained. Some of the
main challenges encountered during the selection of products and the
evaluation of the clinical studies are discussed. The criteria for evalu-
ating the quality of the clinical trials are provided in Chapter 13,
“Clinical Trial Reviewer’s Guidance and Checklist.”

GATHERING INFORMATION
ON PRODUCTS AND TRIALS

We used two approaches to gathering products and clinical trial
publications for inclusion in the book. The first approach was to con-
tact manufacturers in the United States to ask if they had any products
that had been evaluated in clinical studies. The second approach was
to identify products from clinical studies published in the scientific
literature. Once a product was identified from the literature, the man-
ufacturer was contacted for further information.

In the first approach, manufacturers were contacted in letters sent
out in July 1999. These letters were followed up with e-mails and
telephone calls. The list of manufacturers was compiled from mem-
bership lists of American Herbal Products Association (AHPA), Coun-
cil for Responsible Nutrition (CRN), and National Nutritional Foods
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Association (NNFA). Approximately 200 manufacturers were con-
tacted. Manufacturers were asked for copies of product labels and for
reprints of the corresponding clinical literature.

In the second approach, clinical literature was identified through
searches of Medline and Embase literature databases in the summer
of 2000. Clinical trial reports were also identified through perusal of
the author’s personal files as well as from reference lists in books and
review articles. Clinical trial literature was obtained from local librar-
ies or requested from manufacturers. Translations of literature in Ital-
ian, German, and French were commissioned in a few instances.
More often the manufacturer supplied the translation.

The list of botanicals to be included in the book was set in Decem-
ber 2000. At that time, we began to send the clinical literature to re-
viewers for evaluation of the quality of the trials. In the spring and
summer of 2002, searches of Medline and Embase were repeated,
and more recent trials were added to the original set. New trials were
generally included if the botanical product used in the study was al-
ready included in the book.

Selection Criteria: Products and Trials
Selection Criteria for Products

* Products containing powdered plant material, teas, juices, oils,
tincture, extracts (either simple or semipurified), etc., were eval-
uated for entry. Formulas containing multiple botanical ingredi-
ents were also evaluated for entry. Products containing only
purified chemicals derived from plants were excluded.

* Products assessed in controlled clinical trials were evaluated for
entry. Products assessed in studies without a control (placebo or
other medication) were not included.

* Products sold in the United States were included as a first prior-
ity. However, products not for sale in the United States were also
included. The purpose of including products sold outside the
United States was to complete the profile of a botanical or for-
mula that was already included and/or to supplement the under-
standing of the activity of that botanical. In a few instances,
products that were for sale in the United States when originally
included are no longer for sale in the United States. They are still
included in the book.
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* Products with raw material ingredients (i.e., extracts) that have
been clinically tested, but whose final formulation has not, were
included (see comments in the subsection regarding challenges
in the selection process). If the final formulation included addi-
tional active ingredients, then that product was not included.

* Generic (unbranded) preparations tested clinically were included
in many instances to help with the understanding of the activity
of a botanical already included.

Selection Criteria for Clinical Trials

* Trials that included either a placebo or alternate medication as a
comparative control were evaluated for entry. If a product or bo-
tanical was already selected for entry, then comparative dosage
studies were allowed.

 Trials were generally not included if the test product was not de-
scribed in sufficient detail as to allow for replication of the
study. Leeway was granted for proprietary products, as it was
assumed that more information could be obtained from other
sources (see comments in the subsection regarding challenges in
the selection process).

* Trials published after 1980 were given priority over those pub-
lished earlier.

* Published and unpublished studies were accepted.

» Trials not easily translated or obtained in the English language
were not profiled and were not reviewed as to their level of evi-
dence.

* Full clinical papers were required for inclusion. Study abstracts
were not sufficient to be included.

» Epidemiological studies, postmarketing surveillance studies, sys-
tematic reviews of clinical trials, and meta-analyses of clinical
studies are mentioned in the botanical summary evaluations but
are not profiled in detail and were not reviewed as to their level
of evidence.

Challenges in the Selection Process

At the beginning of the book project, the product entry criteria
were broader than they ended up being. I thought that if 1 included



132 HANDBOOK OF CLINICALLY TESTED HERBAL REMEDIES

only products directly tested in clinical studies, then I would neces-
sarily be selecting for European products. I was therefore originally
prepared to include products manufactured in the United States with
specifications equivalent to those of products tested in clinical stud-
ies. In other words, I was ready to include products containing an ex-
tract or extracts made to the same specifications as a product tested in
a trial. Specifications were to include the plant part, extraction method,
extraction solvent, standardization parameters, and recommended
dose. However, I found that this process of judging equivalency was
not feasible. Even if products appeared to be chemically equivalent
from the information available to me at the time, there was no guaran-
tee of therapeutic equivalency (see Chapter 6 on borrowed science).
In addition, I found in practice it was very difficult to obtain sufficient
information to determine chemical equivalency. Also, manufacturers
that had conducted clinical studies on their product(s) were, under-
standably, not eager to participate in a program that assisted their
competition in “borrowing” their scientific studies. I therefore de-
cided to include only products that had been directly tested clinically.

The only caveat to this rule is that I decided to include products
containing extracts which had been tested clinically, even if the final
product formulation had not been tested clinically. I made this deci-
sion for a number of reasons. First, some trials were conducted on ex-
tracts and did not name a final product. Second, I knew there was no
way that I could determine if the final formulation had changed since
the time of the trial. In addition, if a European extract was formulated
in the United States, that formulation might be expected to be differ-
ent from its European equivalent.

As an example, a few trials mentioned the ginkgo extract EGb 761
but gave no product name. Nevertheless, the book ties all the trials on
EGb 761, whether a product was named or not, with two products in
the United States that contain the EGb 761 extract: Ginkgold (Na-
ture’s Way Products, Inc.) and Ginkoba (Pharmaton Natural Health
Products). These products differ in the excipients used in the final
formulation. Another example is the St. John’s wort extract Ze 117,
manufactured by Zeller AG of Switzerland which is made available
in two different final formulations by General Nutrition Corporation
and Rexall Sundown.

Another consideration is the case of an Italian extract manufac-
turer, Indena S.p.A., who makes many extracts that have been tested
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clinically. Indena sells extracts to manufacturers around the world,
who then formulate them into their own products. Some of those
manufacturers have conducted clinical trials on their final formula-
tion, while others have not. For those who did not conduct their own
trials, we relied on verification from Indena that the manufacturers’
product(s) did indeed contain the Indena extract(s) that have been
clinically tested. These products are listed separately from those that
have been tested in their final form. As an example, listed separately
are several products available in the United States that contain the
Indena St. John’s wort extract (St. John Select), namely, St. John’s
Wort Extract by Enzymatic Therapy, Hyper-Ex by Thorne Research,
and Hypericum perforatum II by Hypericum Buyers Club. With the
exception of the Hypericum Buyers Club product, which has been
used in two drug interaction studies, these products have not been
tested clinically in their final formulation. Listed in the main sum-
mary table are the U.S. product Kira and the European Union (EU)
product Jarsin, both manufactured by Lichtwer Pharma AG, Ger-
many. The clinical trials have been conducted either with the Licht-
wer product final formulation or the Lichtwer extract LI 160. LI 160
is supplied by Indena and also known as St. John Select.

It is also difficult to determine whether the products on the market
today are equivalent to the products tested in the clinical studies.
Products with the same name may change in composition. For exam-
ple, there have been changes in the extraction solvent used in the
preparation of Remifemin (Schaper & Briimmer GmbH & Co. KG,
Germany), a black cohosh product; however, these changes do not
appear to have affected activity (see the black cohosh summary).
Changes to the coating on Kwai (Lichtwer Pharma AG, Germany)
garlic tablets, however, may have changed the bioavailability of the
contents, resulting in a change in activity (see the garlic summary).
An even more interesting example is the red yeast rice product,
Cholestin. The U.S. version of the product no longer contains red
yeast rice, due to a federal order. A formula with an alternate active
ingredient is now marketed under the same name (see the red yeast
rice summary). More problematic are complex formulas whose in-
gredients may have changed over time. In many cases, there is insuf-
ficient detail in the description in the study report to determine
whether the product sold today is the same as the one used in the trial.
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The lack of an adequate product description in the clinical study
was often a problem. Ideally, the scientific name of the plant, the
plant part, preparation details, as well as commercial name and man-
ufacturer should be included. My assistants and I found many cases
of inadequate descriptions of products, and the most egregious were
not accepted into the book. If a product was described using a propri-
etary name, [ decided to accept that description as adequate, the ratio-
nale being that the product details would be available from the manu-
facturer. However, I also realize that it is important to keep in mind
the caveats listed previously.

Products that were provided by contract manufacturers under a pri-
vate label were not included in the book. This is because the manufac-
turer and source of the raw material remain a secret and thus there is
no assurance of continuity or uniformity of these products over time.
As an example, a study conducted with a ginkgo product provided by
Walgreens Co., Deerfield, Illinois, was not included. Walgreens is a
retail pharmacy that does not manufacture botanicals. The product it
offers is obtained via a private labeling contract that enables it to put
its name on the contract manufacturer’s product. The contract manu-
facturer is not named on the label and may change from time to time.
Even if Walgreens continues to use the same contract manufacturer,
the raw material supplier for that manufacturer may change.

In a few cases in which the trial was negative, the product was not
described by brand name, instead being replaced by a seemingly ge-
neric description. Sometimes further research on our part would de-
termine the true identity of the material. Sometimes, it would not.

A good deal of the information regarding the European products
has come from the trials themselves. Not much detail regarding usage
guidelines was easily available in English. Also, I do not know if they
are still offered for sale or have changed names.

DATA ON PRODUCTS AND TRIALS
Product Information
Product information included in the book is almost entirely from

the product labels. In some instances, the label information is supple-
mented with facts from clinical studies, product information supplied
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by the manufacturer in promotional leaflets, company Web pages,
and direct communication with the manufacturer.

When possible, the information on the botanical ingredients in-
cludes the name, the plant part, whether the material in the product
was dried plant material or an extract, the quantity of that material,
processing details, the name of the extract (if any), and standardiza-
tion criteria.

In addition, information is included regarding the manufacturer of
the product or extract, the distributor of the product in the United
States, formulation (liquid, capsule, tablet), recommended dose, indi-
cations as to use (Dietary Supplement Health and Education Act
[DSHEA] structure/function statements, unless otherwise noted), cau-
tionary statements, other ingredients, miscellaneous comments, and
the source(s) of the information.

Challenges in Product Information

The biggest challenge to the inclusion of the product information
is keeping up with the changes in the market. While this book was be-
ing compiled some products were taken off the shelves. In a few in-
stances the distribution of the product was transferred to another
company. The end result is that some of the product information
listed in the book may not be up to date.

Trial Information

Clinical trial information included in the book has been abstracted
from the full clinical paper. The clinical study information includes
the bibliographic reference, a summary of the product description
(botanical name, product name, extract name, and manufacturer), and
the therapeutic indication tested in the study. Information regarding
the trial design includes a summary description, duration, dose, route
of administration, randomization, blinding, and whether a placebo or
another agent was present for comparison. Also included is informa-
tion on the site of the study. The number of subjects enrolled and the
number completing the study are presented. Details as to their age,
sex, and inclusion and exclusion criteria are outlined. The end points
of the study, measurements that were used to determine efficacy or
clinical benefit, are also presented. The results of those end points,
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along with any side effects, are noted. Also included are any com-
ments that the author(s) of the study have made regarding the mean-
ing of the study. Finally, the ratings and comments made by an inde-
pendent reviewer regarding the quality of the study are presented.
Further details on the review process and rating scales are provided in
the following section, Evaluation of Clinical Trial Quality, and in the
next chapter.

Botanical Summaries

Summaries of information on products and their trials were grouped
by botanical or formula. Both common and Latin names are cited
with reference to the American Herbal Products Association’s Herbs
of Commerce (McGulffin et al., 2000). The summaries were written
by me, Marilyn Barrett, with reference to comments made by the trial
reviewers. The summaries include an “at-a-glance” table of the prod-
ucts, manufacturers, U.S. distributors (if any), product characteris-
tics, the dose used in the trials, indication, number of trials, and the
ratings as to therapeutic benefit and evidence level (see the section
Evaluation of Clinical Trial Quality for more information on rating of
the studies).

The summary table is followed by a summary of the preparations
used in the reviewed clinical studies. This is followed by a summary
of the reviewed clinical studies. Following that is any additional in-
formation, when available, from meta-analyses, systematic reviews,
or epidemiological studies. Next, obtainable information regarding
adverse reactions, side effects, or clinical information concerning
drug-herb interactions is presented. (Author’s note: Many cautionary
statements regarding drug-herb interactions are based on theoretical
modes of action of the herb. I have not included that information in
this book. I have included only drug-herb interactions that have been
demonstrated clinically.)

Finally, information from published therapeutic monographs from
select pharmacopoeias is included. Those sources include the Ameri-
can Herbal Pharmacopoeia, United States Pharmacopeia, United
States Pharmacopeia—Drug Information, British Herbal Compen-
dium, European Scientific Cooperative on Phytotherapy (ESCOP),
German Commission E, and the World Health Organization.
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EVALUATION OF CLINICAL TRIAL QUALITY

Development of the “Levels of Evidence”
for the Clinical Studies

Tieraona Low Dog, MD, developed the “Levels of Evidence” used
to rank the clinical studies included in this book (see the following
chapter). The purpose of the ranking is to enable the reader to quickly
and accurately assess the validity of the clinical trial. The levels of ev-
idence imply a hierarchy of quality and/or strength of scientific evi-
dence. Trials of the highest scientific quality are classed as Level 1.
Those trials of moderate quality are classed as Level II, and trials with
insufficient strength in their methodology or write-up to support their
conclusions are classed as Level III.

The levels of evidence are based on a score generated by the Re-
viewer’s Checklist. The first half of the checklist includes criteria to
minimize bias on the part of either the participants or the researchers.
These criteria, established by Dr. Jadad and colleagues (1996), em-
phasize the importance of blinding the study participants and the in-
vestigators, random allocation of patients into study groups, and a
complete accounting of all patients that discontinue the study.

The second half of the checklist is comprised of criteria provided
by Dr. Low Dog. These include the quality of the data summary, sta-
tistical methods, and a clear definition of the outcome measures. In
addition, descriptions of the botanical preparation, the inclusion and
exclusion criteria for the participants, and the appropriateness of the
number of participants are evaluated.

Dr. Low Dog compiled the second half of the levels of evidence
used in this book following reference to the United States Pharmaco-
peia Botanical Information Experts Committee (USP, 2000), the
World Health Organization, and the United States Agency for Health
Care Policy and Research.

Selection of MD Reviewers

An effort was made to have physicians or PhDs with expertise in
the clinical indication of the study determine the trial quality. For ex-
ample, a physician with expertise in the area of immunology and in-
fectious diseases reviewed clinical studies evaluating the efficacy of
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echinacea to treat the common cold. In a few cases, the reviewer is
also an author of a study he or she reviewed.

Review Process

Physician reviewers were sent packages that included the clinical
studies and guidelines for ranking the quality of the studies. Points
were given to each trial based upon an 11-point questionnaire (see the
following chapter). A recommended level of evidence was given
based upon the number of points. In addition, the reviewers assessed
whether any therapeutic benefit was determined by the study and
commented on the study in general.

Individual Trial Summaries

Included in each trial summary report is the level of evidence (I, I,
or III) according to the reviewer’s determination. Also included is a
determination of therapeutic benefit (Yes, Trend, No, Undeter-
mined). A designation of Yes meant the results were clearly in sup-
port of the therapeutic indication and the statistical analysis was
strong. A Trend toward a positive benefit was designated when the re-
sults were generally positive but weak, in that they lacked sufficient
statistical analysis or not all the analyses were positive. No therapeu-
tic benefit was assigned when the results were clearly negative and
the statistical analysis was strong. A designation of Undetermined
was made if the results did not adequately address the therapeutic
question.

A paragraph with the reviewer’s comments is provided. At the end
of this paragraph is the numerical score from the reviewer’s checklist.
This score is separated into two parts as described previously. The
first score uses the Jadad criteria with a total of five points possible.
The second score is derived from the second half of the checklist with
a total of six points possible (see the reviewer’s checklist in the fol-
lowing chapter for more detail).

Challenges in Clinical Trial Evaluation

The evaluation and ranking system that we used focuses more on
the quality of the trial description than the true quality of the trial. The
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trial may have been of good quality, but if the write-up or translation
were inadequate, then the trial would not score well.

In addition, a trial may be ranked high in terms of its level of evi-
dence, being well conducted and well described, without giving any
direct indication of therapeutic benefit. Our level of evidence evalua-
tion system does not take the therapeutic utility of the trial into ac-
count in its ranking system. For example, the trial end points may not
be directly connected with a disease state. It is often more convenient
to measure intermediate outcomes, and these outcomes can offer use-
ful information if there is a good correlation with the therapeutic end
point. As an example, hypertension and high cholesterol levels are
the intermediate outcomes that correlate well with the therapeutic
outcomes of heart attack and stroke. However, measured antioxidant
activity does not necessarily indicate a benefit for those with heart
disease or any other disease, as no direct connection is established.

If the purpose of the trial was to establish tolerance of the prepara-
tion, it was difficult, if not inappropriate, to evaluate a trial as to
whether it established a therapeutic benefit. For example, studies
with kava and valerian preparations studying reaction times or possi-
ble additive effects due to alcohol would end up as being rated as
therapeutic benefit “Undetermined,” as this is not their purpose.
However, the numerical scoring system still gives valuable informa-
tion about the quality of the trial, e.g., whether one should believe a
trial claiming that a botanical is safe or unsafe.

If the purpose of the trial was to explore the mode of action of the
preparation, it was also inappropriate to evaluate a trial as to whether
it established a therapeutic benefit. In place of the therapeutic benefit
assessment, these studies were designated MOA (mode of action).

Controlled studies include a group given a comparison treatment
of placebo or another therapeutic agent, or both. If the comparison
agent is an established therapeutic agent, recognized as effective by
today’s standards, then some reviewers felt that the study did not need
a placebo arm. If, however, the comparison treatment is not estab-
lished, then the benchmark is insufficient and a placebo arm is re-
quired. In the final analysis, this seems to be an issue addressed on an
individual basis, depending upon the treatment and the opinion of the
reviewer. In cases in which the reviewer thought a placebo arm was
needed but not present, the trial was rated as therapeutic benefit “Un-
determined.” On the other hand, if the reviewer thought the compari-
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son agent was adequate and the placebo arm was not needed, then the
trial might be rated as therapeutic benefit “Trend,” “Yes,” or “No.”

The trial evaluations were reviewed and checked for agreement
with guidelines by the editors. In order to achieve consistency among
reviewers, the level of evidence score was occasionally adjusted up or
down by the editors to match the reviewer’s guidelines. We found that
according to their own personal experience, each reviewer focused on
slightly different aspects of the trials, and some were more harsh than
others in their judgment. Some reviewed the trials according to their
previous experience, without strictly sticking to our guidelines. Some
missed information in the trial reports, as several of the European tri-
als include methods information in places other than the methods sec-
tion of the paper. In addition, some reviewers commented on the
“take home” message of the trial while others did not. We have in-
cluded these comments if they are different from those included in the
results section of the trial report.
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Chapter 13

Clinical Trial Reviewer’s
Guidance and Checklist

Tieraona Low Dog

LEVELS OF EVIDENCE

When reviewing individual trials it is important for the reader to be
able to accurately assess the trials’ validity. Levels of evidence de-
scribe an implied hierarchy of quality and/or strength of scientific ev-
idence. In order to evaluate the probable effect of therapy, the re-
viewer must know if the allocation to treatment was random, if
participants and investigators were blind to the allocation, and if all
participants were accounted for. Statistical methods must be ade-
quately stated and the data summarized in a fashion that permits alter-
native analyses and replication. The botanical preparation must be
adequately described.

These levels of evidence used to rank the clinical trials were de-
rived from the workings of the U.S. Pharmacopeia Botanical Experts
Committee, the World Health Organization, and the U.S. Agency for
Health Care Policy and Research.

Level I: Trials of the Highest Scientific Quality

A Level I study is a randomized, controlled trial that is adequately
powered to show a treatment effect versus placebo, or an appropriate
active or historical control. The study describes in detail the methods
of blinding and randomization, accounts for all withdrawals and
dropouts from the study, and describes the statistical methods em-
ployed. A study at this level does not have any methodological flaws
sufficient to undermine the conclusions of the study.

141
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Level 1I: Trials of Moderate Scientific Quality

A Level 11 study is also a randomized, controlled trial that is ade-
quately powered to show a treatment effect versus placebo, or an ap-
propriate active or historical control. However, a study at this level
suffers from technical flaws or an inadequate description of the meth-
ods or analyses such that the study cannot meet the full criteria for
Level I. The flaws in a Level II study are not serious enough to negate
the results or conclusions of the study.

Level I11: Nonexperimental Designs and Anecdotal Evidence
of Uncertain Quality

This level includes studies not meeting the criteria for Levels I or
IL. It includes nonrandomized trials, efficacy studies lacking an ap-
propriate control group, randomized studies with serious method-
ological flaws, or studies that are too small or of insufficient duration
to be of value. There is insufficient strength in the methodology or
write-up of a Level III study to support its conclusions; however, this
does not mean that those conclusions are necessarily invalid.

GUIDELINES FOR REVIEWER CHECKLIST:
PART 1

Part I uses the Jadad scoring system whose purpose is to evaluate
the potential for bias in the trial. It asks questions about randomiza-
tion, blinding, and subject withdrawals or dropouts. For example, if
one can predict which group an individual belongs to, bias can be in-
troduced on the part of the investigator and/or the participant. If one
group drinks tea and the other receives a tablet, it is apparent to the
participant which group they belong to. If 200 participants begin the
trial, but only 126 are included in the analysis without any discussion
of the dropouts, there is a serious risk of bias in the trial. Did 74 peo-
ple drop out of the trial because the intervention made them ill, didn’t
work, etc.?

The total possible score is five. A score of four or five indicates that
the trial is relatively free of bias.
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Question 1. Was the Study Randomized?

If the author describes the study in the article as randomized, ran-
dom, or randomly give one point. If not, give zero.

Examine questions la and 1b together; only one of them applies.

Question 1a. Was the Randomization Process Adequately
Described and Appropriate?

Add one point if the method of randomization is described and is
appropriate (for instance: computer generated, table of random num-
bers, etc.). The trial should describe the methods used to generate the
allocation schedule and concealment. Each study participant must
have the same chance of receiving each intervention, and the investi-
gators must not be able to predict which treatment will be next.

Question 1b. Was the Randomization Process Not Described
or Inadequate?

Deduct one point, effectively making the score for question 1 zero,
if the author fails to describe the method for randomization or the
method described is inappropriate. Allocation should not be deter-
mined by hospital numbers, date of admission, date of birth, or alter-
nating numbers.

Question 2. Was the Study Double-Blind?

If the author describes the trial as “double-blind” give one point. If
not, give zero.

Examine questions 2a and 2b together; only one of them applies.

Question 2a. Was the Double-Blinding Described
and Was It Appropriate?

Add one point if the double-blinding was described and appropri-
ate. To be considered appropriate, neither the participants nor the in-
vestigators should be able to identify which intervention is being as-
sessed (identical placebo, dummy, active placebo, etc.).
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Question 2b. Was the Double-Blinding Not Described
or Inappropriate?

Deduct one point, effectively making the score for question 2 zero,
if the author fails to describe the double-blinding or if the description
indicates the method was inappropriate (tablets differ in appearance,
injection versus capsule, etc.).

Question 3. Was There a Description of All Withdrawals
and Dropouts?

Participants who were included in the study but did not complete
the trial and/or were not included in the analysis must be accounted
for. The reasons for withdrawal must be clearly stated. Every partici-
pant must be accounted for. If there were no dropouts, this should be
clearly stated. If the withdrawals/dropouts are not adequately de-
scribed or if this item is not mentioned in the article, give zero points.
If withdrawals are appropriately accounted for, give one point.

GUIDELINES FOR REVIEWER CHECKLIST:
PART 11

This part is designed to review the article for quality and is scored
separately from the Jadad scoring system in Part I. A total of six
points are possible. A score of five or six points indicates a likelihood
of a good-quality study. Scores of three or less indicate that the qual-
ity of the study may be poor.

Question 4. Were the Data Summarized in Sufficient Detail
to Permit Alternative Analyses and Replication?

Give one point if the data are summarized in a fashion that allows
others to perform alternative analyses. This means error bars on plot-
ted graphs, data presented in a complete and concise manner, clear
description how the data were collected, etc. If the paper does not pro-
vide these, zero points are given.
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Question 5. Were Statistical Methods Adequately Described
and Applied?

Give one point if the paper states the estimated effect of the inter-
vention on outcome measures including a point estimate and measure
of precision. The paper should include an adequate description of the
statistical methods used and how they were applied. If the paper does
not provide these, zero points are given.

Question 6. Was the Botanical Preparation
Adequately Described?

Due to the complex nature of botanicals, variation in the chemical
composition between species, plant part, and preparation, it is essen-
tial that authors clearly provide an adequate description of the prepa-
ration used in the clinical trial. Descriptions should include identifi-
cation (Latin binomial and authority), plant part (root, leaf, seed,
etc.), and type of preparation (tea, tincture, extract, oil, etc.). Tincture
and extract description should include the identity of the solvent and
the ratio of solvent to plant material. If the preparation is standardized
to a chemical constituent, then that information should also be in-
cluded. If the trial substance is a proprietary product for which a de-
tailed description is available from the manufacturer and/or product
literature, then this is considered adequate. One point is given for an
adequate description of the botanical, zero points if not.

Question 7. Were the Inclusion/Exclusion Criteria Adequate and
Appropriate?

The inclusion and exclusion criteria should be clearly stated and
relevant to the clinical condition being studied. For instance, a study
for a cold treatment should clearly list appropriate exclusions for
those with chronic illness and those taking antibiotics or over-the-
counter cold/cough medications. One point is given for adequate de-
scription of inclusion/exclusion criteria, zero points if not.
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Question 8. Was the Sample Size Appropriate?

Was a power calculation done? The study must be of appropriate
size to generate meaningful results. If the trial included adequate
numbers but did not describe a power calculation, one point should
still be given. If the trial was very small (fewer than 40 subjects), zero
points should be given.

Question 9. Were the Qutcome Measures Clearly Defined?

Outcome measurements should be clearly stated using validated
methods. If adequately described give one point, zero points if not.

SCORING

After reviewing the trials and answering the previous questions, the
study must be ranked according to the levels of evidence as either a cat-
egory I, II, or I1I. Studies given the rank of Level I must be of outstand-
ing quality and have scored a total number of ten or eleven points.
Studies of good quality with flaws that are unlikely to change the out-
come of the study should be placed in Level II. Level Il is reserved for
those trials with severe risk of bias (three or less on the Jadad scale)
and/or questionable quality (scoring three or less in Part II).

Please include a few sentences under ‘“Reviewer’s Comments”
noting the major strengths or flaws observed in the trial. These com-
ments are intended as rationale for the assigned level of evidence.
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Checklist for Evaluation of Clinical Trial
Please fill out one sheet for every trial you review.

Reviewer: Botanical:

Trial Number: First Author:

Name of Trial:

Descriptor Points

Part 1

Was the study randomized? Oorl

Was the randomization process adequately described +1
and appropriate?

Was the randomization process not described -1
or inappropriate?

Was the study double-blinded? Oorl
Was the double-blinding described and appropriate? +1
Was the double-blinding not described and/or inappropriate? -1
Was there a description of all withdrawals and dropouts? O or 1

Total /5
Part 11
Were data summarized in sufficient detail to permit Oorl

alternative analyses and replication?
Were statistical methods adequately described and applied? O or 1

Was the botanical preparation adequately described? Oorl

Were the inclusion/exclusion criteria adequate Oorl
and appropriate?

Was the sample size appropriate? Oorl

Were the outcome measures clearly defined? Oorl

Total /6

Reviewer’s Comments:
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Recommended Level of Evidence:

Therapeutic Benefit? (circle one):  Yes Trend No Undetermined

Comments on the Dose of Either the Botanical or Comparison Treat-
ment (if any):

Comments on the Length of Treatment:

Adverse Effects Noted with Intervention:




PART III:
BOTANICAL PROFILES—
PRODUCT AND CLINICAL TRIAL
INFORMATION
(Artichoke—Ginseng)






SINGLE HERBS

Artichoke

Other common names: Cynara, globe artichoke
Latin name: Cynara scolymus L. [ Asteraceae]
Plant part: Leaf

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Artichokes were greatly valued by the ancient Greeks (fourth cen-
tury B.C.) for treating digestive disorders. Clinical studies have been
conducted on aqueous extracts of the leaves. The extracts characteris-
tically contain caffeoylquinic acid derivatives, including caffeic acid,
chlorogenic acid, and cynarin (1,5-dicaffeoylquinic acid) (Kraft, 1997).

Cynara-SL™ contains 320 mg per capsule of a dried aqueous ex-
tract called LI 120, with an herb-to-extract ratio of 3.8 to 5.5:1. It is
manufactured in Germany by Lichtwer Pharma AG and distributed in
the United States by Lichtwer Pharma U.S., Inc. This extract is mar-
keted in Europe as Hepar-SL forte®.

Valverde Artischocke, which is manufactured by Novartis Con-
sumer Health GmbH in Germany, is not provided in the United
States. The tablets contain 450 mg of a dried aqueous extract called
CY-450 with a ratio of 25 to 35:1.
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SUMMARY OF REVIEWED CLINICAL STUDIES

Artichoke preparations may relieve digestive complaints through
increases in the formation and flow of bile. The increased flow of bile
is called choleresis. Bile is excreted from the liver, stored in the gall-
bladder, and released into the intestine. Bile acids form a complex
with dietary fats in the intestine and thereby assist in their digestion
and absorption (Kraft, 1997).

In addition, stimulation of bile production results in reduced serum
cholesterol, as cholesterol is pulled from the blood to be converted
into bile acids. The increased flow of bile may also be beneficial for
patients with irritable bowel syndrome (IBS) (Walker, Middleton,
and Petrowicz, 2001).

Cynara-SL (LI 120)
Choleresis (Bile Secretion)

A mode of action study using the Lichtwer product Cynara-SL
(Hepar-SL) demonstrated that artichoke extract increased the flow of
bile. Administration of six capsules (1.92 g) intraduodenally caused a
peak increase (100 to 150 percent compared to baseline) in bile one
hour later (Kirchhoff et al., 1994). According to our reviewer, Dr. Da-
vid Heber, this study inferred, but did not clearly demonstrate, thera-
peutic benefit for dyspepsia; the one-day study was too short, was not
conducted on subjects with dyspepsia, and the product was not deliv-
ered orally.

Valverde Artischocke
Hyperlipoproteinemia (Elevated Cholesterol Levels)

A study with the Novartis product Valverde Artischocke on 131
patients with elevated cholesterol (total serum cholesterol greater
than 280 mg/dl) reported a 20.2 percent decrease in cholesterol, com-
pared to 7.2 percent in the placebo group. The product was given in a
dose of 900 mg, twice daily, before meals, for six weeks (Englisch et
al., 2000). This well-conducted trial indicates efficacy of Valverde
Artischocke in the treatment of elevated cholesterol.
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POSTMARKETING SURVEILLANCE STUDIES

A review of metabolic, pharmacological, and clinical studies de-
scribed two postmarketing surveillance studies (Kraft, 1997). The
first study, reported by Held (1991), included 417 patients with hepa-
tic and biliary tract disease who were treated for four weeks with arti-
choke leaf extract (product not named). Prior to the study, the average
duration of symptoms of abdominal pain, bloating, meteorism, con-
stipation, lack of appetite, and nausea was four months. Elimination
of these symptoms occurred in 65 to 77 percent of patients after one
week, and in 52 to 82 percent of patients after four weeks.

The second postmarketing surveillance study was published by
Fintelmann (1996) and Fintelmann and Menssen (1996). It included
553 subjects with dyspepsia who were administered the Lichtwer
product Hepar-SL. The authors reported a clinically impressive and
statistically significant improvement for 87 percent of patients within
six weeks of treatment. In a subset of 302 patients for whom choles-
terol values were routinely determined, serum cholesterol and serum
triglyceride concentrations dropped significantly (p <0.001). For this
group of subjects, the average daily dose was approximately 1.5 g ex-
tract and treatment extended to an average of 43.5 days (six weeks)
(Kraft, 1997).

Walker, Middleton, and Petrowicz (2001) reported an analysis of
another patient subset with key symptoms of irritable bowel syn-
drome (279 in number). These patients experienced significant re-
ductions in symptoms (71 percent) after six weeks of treatment with
six capsules per day, with improvement noted within ten days. Al-
though the initial survey by Fintelmann and Menssen (1996) did not
include all the diagnostic criteria for IBS, patients were included if
they had at least three of five key symptoms.

ADVERSE REACTIONS OR SIDE EFFECTS

No adverse reactions or side effects were reported in the clinical
studies described. The Fintelmann (1996) postmarketing study re-
ported that 1.3 percent of 553 subjects experienced mild reactions,
such as flatulence, feeling of weakness, and hunger.
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INFORMATION FROM PHARMACOPOEIAL
MONOGRAPHS

Source of Published Therapeutic Monographs
German Commission E
Indications

The German Commission E approves the use of fresh or dried arti-
choke leaf for dyspeptic problems due to its choleretic action (Blum-
enthal et al., 1998).

Doses
Fresh or dried leaf: 6 g per day (Blumenthal et al., 1998)
Contraindications
The Commission E mentions the following contraindications:
known allergies to artichokes and other composites and obstruction
of bile ducts. It also suggests that in case of gallstones, use only after
consulting with a physician (Blumenthal et al., 1998).

Adverse Reactions

The Commission E lists no known adverse reactions (Blumenthal
et al., 1998).

Drug Interactions

The Commission E lists no known drug interactions (Blumenthal
et al., 1998).

REFERENCES
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Rister S, eds. (1998). The Complete German Commission E Mono-
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DETAILS ON ARTICHOKE PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-
stances, those products are grouped together.

Clinical studies that follow each product, or group of products, are
grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Index to Artichoke Products

Product Page
Cynara-SL™ 157
Valverde Artischocke 160

Product Profile: Cynara-SL™

Manufacturer Lichtwer Pharma AG, Germany

U.S. distributor Lichtwer Pharma U.S., Inc.

Botanical ingredient Artichoke leaf extract

Extract name LI 120

Quantity 320 mg

Processing Plant to extract ratio 3.8-5:1, aqueous
extract

Standardization No information

Formulation Capsule

Recommended dose: For regular longer-term use to help maintain a
healthy liver and digestive system and to support the normal cleansing
process of the liver take one to two capsules daily. For nutritional sup-
port, take one to two capsules shortly before or after eating or drinking
too much. Up to six capsules may be taken per day. Effects can be no-
ticed as soon as 30 to 60 minutes.

DSHEA structure/function: Clinically proven to help maintain a
healthy liver and digestive system; clinically proven to provide fast and
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effective herbal support for the digestive system when eating or drink-
ing too much; supports the normal cleansing process of the liver.

Cautions: If taking prescription medicine, are pregnant, nursing a
baby, or administering to children under the age of 12, consult a health
care professional before using this product.

Other ingredients: Lactose, gelatin, magnesium stearate, silicon di-
oxide, talc, titanium dioxide, sodium lauryl sulphate, FD&C blue no. 1,
yellow no. 5.

Comments: Sold in Europe as Hepar-SL forte®.

Source(s) of information: Kirchhoff et al., 1994; product packaging;
information provided by distributor (11/2/99).

Clinical Study: Hepar-SL forte®

Extract name LI 120
Manufacturer Sertlrner Arzneimittel GmbH, Germany
(Lichtwer Pharma AG, Germany)

Indication Choleresis (bile secretion)
Level of evidence 1]
Therapeutic benefit MOA

Bibliographic reference

Kirchhoff R, Beckers CH, Kirchhoff GM, Trinczek-Gartner H, Petrowicz O,
Reimann HJ (1994). Increase in choleresis by means of artichoke extract.
Phytomedicine 1: 107-115. (Also published in Arzneimittel-Forschung/Drug
Research 1993; 40 [1]: 1-12.)

Trial design

Crossover. Eight-day pretrial period to establish case histories and clinical
and laboratory parameters. One-day treatment periods were separated by
an eight-day washout period.

Study duration 1 day

Dose Single dose of 6 capsules (1.92 g
artichoke extract)

Route of administration Intraduodenal

Randomized Yes

Randomization adequate  No
Blinding Double-blind
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Blinding adequate No

Placebo Yes

Drug comparison No

Site description Single center
No. of subjects enrolled 20

No. of subjects completed 18

Sex Male

Age Mean: 26 years

Inclusion criteria
Subjects with acute or chronic metabolic disorders with previous gastro-
enterological and chemical examination.

Exclusion criteria

Subjects with upper abdominal problems lasting more than four weeks, in-
tolerance of fatty foods, irregular bowel movements with changes in feces
color, heavy smokers (>10 cigarettes per day), or heavy coffee drinkers (>4
cups per day). Ingestion of metabolically active drugs not permitted two
weeks prior to start of test.

End points

On days of the investigation, capsule contents were dissolved in 50 ml water
and administered via an intraduodenal probe. Measurement of intraduo-
denal bile secretion began 30 minutes after substances were administered
and continued for up to four hours using multichannel probes.

Results

Increases in bile secretion in the active group were 127.3 percent after 30
minutes, 151.5 percent after 60 minutes, and 94.3 percent after 90 minutes,
each in relation to the initial value. These measurements were significantly
different from placebo, p < 0.01. The most significant increase after adminis-
tration of placebo was 39.5 percent after 30 minutes. At later times of 120
and 150 minutes the volume of bile secreted under the active treatment was
still significantly higher than under placebo (p < 0.05).

Side effects
None reported.

Authors’ comments

Results indicate that artichoke extract can be recommended for the treat-
ment of dyspepsia, especially when the cause may be attributed to dys-
kinesia of the bile ducts or disorder in the assimilation of fat.

Reviewer’s comments
This study was flawed by the small sample size and the short duration of
treatment. (0, 5)
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Product Profile: Valverde Artischocke

Manufacturer Novartis Consumer Health GmbH,
Germany

U.S. distributor None

Botanical ingredient Artichoke leaf extract

Extract name CY450

Quantity 450 mg

Processing Plant to extract ratio 25-35:1, aqueous
extract of fresh leaves

Standardization No information

Formulation Tablet

Source(s) of information: Englisch et al., 2000.

Clinical Study: Valverde Artischocke

Extract name CY450

Manufacturer Novartis Consumer Health GmbH,
Germany

Indication Hyperlipoproteinemia (elevated

blood lipid levels)
Level of evidence I
Therapeutic benefit Yes

Bibliographic reference

Englisch W, Beckers C, Unkauf M, Ruepp M, Zinserling V (2000). Efficacy of
artichoke dry extract in patients with hyperlipoproteinemia. Arzneimittel-
Forschung/Drug Research 50 (3): 260-265.

Trial design
Parallel.
Study duration 6 weeks
Dose 2 x 450 mg twice daily, before meals
Route of administration Oral
Randomized Yes
Randomization adequate  Yes
Blinding Double-blind

Blinding adequate Yes
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Placebo Yes

Drug comparison No

Site description 3 hospitals

No. of subjects enrolled 143

No. of subjects completed 131

Sex Male and female
Age 35-69 years

Inclusion criteria

Patients between 18 and 70 years old with total cholesterol of >7.3 mmol/|
(>280 mg/dl) in plasma or serum. During participation in the study, patients
were not allowed to take other cholesterol-lowering drugs or any antibiotic
treatments.

Exclusion criteria
Patients who had taken lipid-lowering drugs within two weeks of enroliment.

End points

After enroliment, patients were seen on days 7, 14, 28, and 42. At each visit,
blood samples were drawn and patient conditions noted. Blood samples were
tested for total cholesterol, low-density lipoprotein (LDL cholesterol), high-
density lipoprotein (HDL cholesterol), triglycerides, liver enzymes (gamma-gluta-
myl transferase, glutamic oxaloacetic transaminase, glutamic pyruvic trans-
aminase, and glutamate dehydrogenase), and glucose.

Results

Artichoke extract was significantly superior to placebo in decreasing total
cholesterol (18.5 percent versus 8.6 percent, p = 0.001), LDL cholesterol
(22.9 percent versus 6.3 percent, p = 0.001), and LDL/HDL ratio (20.2 per-
cent versus 7.2 percent). There was a slight decrease in gamma-GT levels
in both groups from baseline to end of study, with no significant difference
between groups. There were no changes to glucose levels in either group.

Side effects
No drug-related adverse events.

Authors’ comments

This prospective study could contribute clear evidence to recommend arti-
choke extract CY450 for treating hyperlipoproteinemia and, thus, prevention
of atherosclerosis and coronary heart disease.

Reviewer’s comments
Well-conducted and well-designed study with positive and significant results.
(5, 6)






Bilberry

Other common names: European blueberry; huckleberry;
whortleberry

Latin name: Vaccinium myrtillus L. [Ericaceae]

Plant part: Fruit

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Both the leaves and fruits of bilberry (European blueberry) have
been used medicinally. Most commercial preparations are standard-
ized to contain a percentage of flavonoids, specifically anthocyani-
dins or anthocyanins (anthocyanidins with sugars attached). These
molecules are natural pigments responsible for the blue to purple
color of the fruit. They also have strong antioxidant activity (Upton
et al., 2001).

Most of the clinical studies on bilberry have been conducted with a
product called Tegens® produced by Inverni della Beffa, Italy. Tegens
contains an extract named Myrtocyan® (now called MirtoSelect™)
that is manufactured by Indena S.p.A., Milan, Italy. It is characterized
as containing 36 percent anthocyanins or 25 percent anthocyanidins.
This extract is available in the United States in a product called Bil-
berry Extract produced by Enzymatic Therapy® and in a product
named Vacimyr® produced by Thorne Research. The Indena extract is
available in other products as well, but only single-ingredient products
are included here. Products including other active ingredients are not
included unless those ingredients have been studied in combination in
a clinical trial.

FAR-1 is manufactured in Italy by Ditta Farmigea S.p.A.; it is not
sold in the United States. FAR-1 is also characterized as containing
25 percent anthocyanidins.
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SUMMARY OF REVIEWED CLINICAL STUDIES

Bilberry products have been used to treat circulatory disorders,
namely fragility and altered permeability of blood vessels that is ei-
ther primary or secondary to arterial hypertension, arteriosclerosis, or
diabetes. In vitro studies have shown that bilberry extracts have anti-
oxidant activity, inhibit platelet aggregation, prevent degradation of
collagen in the extravascular matrix surrounding blood vessels and
joints, and have a relaxing effect on arterial smooth muscle. These ac-
tions have been described as vasoprotective, increasing capillary re-
sistance and reducing capillary permeability (Morazzoni and Bom-
bardelli, 1996). We report here a total of six studies with treatments
for diabetic and hypertensive retinopathy, senile cataracts, pupillary
reflex, varicose veins, and primary dysmenorrhea (painful menstrua-
tion).

Retinopathy is an eye disorder that results from changes to the
blood vessels in the retina. It is characterized by an increase in vascu-
lar permeability and decrease in resistance of the vessels, resulting in
microaneurisms, edema, and eventually hard exudates (Perossini
et al., 1987). Varicose veins are blood vessels that have become
twisted and swollen when their one-way valves begin to leak or when
the vein wall weakens. The symptoms include edema in the legs and
ankles, sensation of pressure, cramps, and tingling or “pins and nee-
dles” sensations (Gatta, 1988). Although the cause of primary dys-
menorrhea is unknown (unlike secondary dysmenorrhea, it is not
caused by an observable abnormality), it is characterized by pelvic
pain, nausea and vomiting, diarrhea, headache, swollen breasts, and a
sensation of heaviness in the legs and feet (Colombo and Vescovini,
1985).

Tegens (MirtoSelect)
Diabetic Retinopathy

Two studies on diabetic retinopathy, using a dose of 160 mg
Tegens twice daily, demonstrated a trend toward improvement in
mild cases of the disease. The first study was a one-month, placebo-
controlled study that included 36 subjects, a few of which had hyper-
tensive retinopathy. At the end of the month, 10 of 13 patients in the
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Tegens group with opthalmoscopically detectable retinal abnormali-
ties (microaneurisms, hemorrhagic foci, exudates) were improved,
while all 15 patients with these abnormalities in the placebo group re-
mained unchanged. A similar trend was observed among those pa-
tients with fluoroangiographic abnormalities (Perossini et al., 1987).
The second study lasted one year and included 40 subjects who were
given Tegens or placebo in addition to the usual therapy for retin-
opathy. As aresult, in 50 percent of patients given bilberry, the retinal
lesions and associated edema were improved, compared to 20 percent
in the control group (Repossi, Malagola, and De Cadilhac, 1987). Ac-
cording to our reviewer, Dr. David Heber, the first study was rela-
tively well designed and supported a trend toward efficacy. The sec-
ond, although seemingly positive, was deemed undetermined due to
the poorly described methodology. The evidence of both studies was
limited by small sample sizes.

Varicose Veins

Symptoms of varicose veins were improved with 160 mg Tegens,
three times daily for one month, in a placebo-controlled trial with 60
participants (Gatta, 1988). Determination of therapeutic benefit was
hampered by the short length of the study and by poor methodology.

Dysmenorrhea (Painful Menstruation)

In a placebo-controlled trial with 30 females with primary dys-
menorrhea, significant relief compared to placebo was reported for
the symptoms of pelvic and lumbar-sacral pain, swollen breasts, and
heaviness in the lower limbs following treatment with a dose of 160
mg Tegens, twice daily for two menstrual cycles (Colombo and Ves-
covini, 1985). The evaluation criteria in this trial were considered
highly subjective, and the methodology was inadequately described.
Thus, it was difficult to assess the potential benefit of this treatment.

Pupillary Reflex

A mechanistic study using Myrtocyan examined changes in pupil-
lary reflexes to light following a single high dose of 240 mg anthocy-
anosides or placebo in 40 healthy volunteers. The study was conduct-
ed to explore the use of bilberry in work situations where exposure to
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high light intensities dampens pupillary reflexes and leads to vision
fatigue. The authors of the study suggested that the pigments in bil-
berry might increase sensitivity to light and improve blood flow in the
capillaries of the eye. Improvement in pupillary reflexes was ob-
served in both groups, with the improvement in the treatment group
being only slightly better than that in the placebo group (Vannini
et al., 1986). Dr. Heber judged the benefit to be undetermined.

Additional controlled clinical studies, which were not available to
us for critical review, are summarized elsewhere (Morazzoni and
Bombardelli, 1996; Upton et al., 2001).

FAR-1
Senile Cataracts

A mixture of vitamin E and bilberry (FAR-1) showed a trend to-
ward prevention of senile cataracts after four months of 180 mg twice
daily. When the placebo group was changed from placebo to the bil-
berry preparation, and the trial continued for an additional four
months, there was no statistical difference between the two groups.
The rationale for this study was previous indications that antioxidants
might prevent the development of senile cataracts (Bravetti, Fraboni,
and Maccolini, 1989).

ADVERSE REACTIONS OR SIDE EFFECTS

No side effects were reported in the clinical studies described. In a
1987 postmarketing surveillance study with 2,295 subjects, only 94
subjects (4.1 percent) complained of minor side effects, most of
which involved the gastrointestinal tract. Most of the subjects took
160 mg Tegens twice daily for one to two months (Eandi, 1987). No
details were given in the review that cited this study as to the efficacy
of the treatment, which was given for lower limb venous insuffi-
ciency (24 percent), disorders due to fragile or permeable capillaries
(21 percent), functional changes in retinal microcirculation (10 per-
cent), hemorrhoids (7 percent), and other reasons (Morazzoni and
Bombardelli, 1996).



168 HANDBOOK OF CLINICALLY TESTED HERBAL REMEDIES

INFORMATION FROM PHARMACOPOEIAL
MONOGRAPHS

Sources of Published Therapeutic Monographs

American Herbal Pharmacopoeia (AHP)
German Commission E

Indications

The dried, ripe fruit is approved by the German Commission E for
treatment of nonspecific, acute diarrhea and mild inflammation of the
mucous membranes of the mouth and throat (Blumenthal et al., 1998).
The American Herbal Pharmacopoeia lists the following medical in-
dications supported by clinical trials: vascular insufficiency and its
associated symptoms (edema, varicosities, pain, paraesthesias, and cramp-
ing); capillary fragility and the associated tendency to bruising; pain,
itching, and burning associated with hemorrhoidectomy and hemor-
rhoids; postoperative hemorrhagic complications (reducing the inci-
dence and severity) when administered prior to ear, nose, and throat
surgeries; and disorders of the eye (slows progression), including the
early stage of diabetic and hypertensive retinopathy (Upton et al.,
2001).

Doses

Dried, ripe fruit: 20 to 60 g per day (Blumenthal et al., 1998)

Decoction: 1 cup four to six times per day (Upton et al., 2001)

Extract: 160 to 960 mg powdered extract (standardized to 25
percent anthocyanin glycosides) per day in divided doses

(Upton et al., 2001)
External: 10 percent decoction or equivalent preparations (Blum-

enthal et al., 1998)

Contraindications

The Commission E and the AHP list no known contraindications
(Blumenthal et al., 1998; Upton et al., 2001).
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Adverse Reactions

While the Commission E mentions no known adverse reactions,
the AHP lists gastric pain, nausea, and pyrosis (Blumenthal et al.,
1998; Upton et al., 2001).

Precautions

The AHP states no precautions, but the Commission E suggests if
diarrhea persists for more than three to four days, a physician should
be consulted (Upton et al., 2001; Blumenthal et al., 1998).

Drug Interactions

The Commission E lists no known drug interactions (Blumenthal
et al., 1998).
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DETAILS ON BILBERRY PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-

stances, those products are grouped together.
Clinical studies that follow each product, or group of products, are

grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Index to Bilberry Products

Product Page
Tegens® 171
Bilberry Extract 172
Vacimyr® 172
FAR-1 181

Product Profile: Tegens®

Manufacturer Inverni della Beffa, Italy (Indena S.p.A.,
ltaly

U.S. distributor None

Botanical ingredient Bilberry fruit extract

Extract name Myrtocyan® (now named Mirto Select)

Quantity 160 mg

Processing Plant to extract ratio 100:1

Standardization 25% anthocyanidins

Formulation Capsule

Source(s) of information: Perossini et al., 1987; Colombo and Ves-
covini, 1985; Indena USA, Inc., product information; and personal cor-
respondence with Indena USA, Inc.
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Product Profile: Bilberry Extract

Manufacturer Enzymatic Therapy® (Indena S.p.A., ltaly)
U.S. distributor Enzymatic Therapy®

Botanical ingredient Bilberry fruit extract

Extract name MirtoSelect™

Quantity 80 mg

Processing Plant to extract ratio 100:1

Standardization 25% anthocyanosides calculated as

anthocyanidins
Formulation Capsule
Recommended dose: Two capsules three times daily.

DSHEA structure/function: Dietary supplement to support healthy
eye function.

Other ingredients: Cellulose, gelatin, magnesium stearate, titanium
dioxide color.

Source(s) of information: Product label; information provided by
Indena USA, Inc.

Product Profile: Vacimyr®

Manufacturer Thorne Research (Indena S.p.A., ltaly)
U.S. distributor Thorne Research

Botanical ingredient Bilberry fruit extract

Extract name MirtoSelect™

Quantity 80 mg

Processing Plant to extract ratio 100:1
Standardization 25% anthocyanosides

Formulation Capsule

Cautions: If pregnant, consult a health care practitioner before using
this or any other product.

Other ingredients: Cellulose capsule. May contain one of the follow-
ing hypoallergenic ingredients to fill space—magnesium citrate, sili-
con dioxide.

Source(s) of information: Product label; information from Indena
USA, Inc.
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Clinical Study: Tegens®

Extract name Myrtocyan®

Manufacturer Inverni della Beffa, Italy (Indena S.p.A.,
Italy)

Indication Diabetic and hypertensive retinopathy

Level of evidence |

Therapeutic benefit Trend

Bibliographic reference

Perossini M, Chiellini S, Guidi G, Siravo D (1987). Diabetic and hypertensive
retinopathy therapy with Vaccinium myrtillus anthocyanosides (Tegens)
double-blind placebo-controlled clinical trial. Annali di Ottalmologia e Clinica
Oculistica 113 (12): 1173-1190.

Trial design

Parallel. After the one-month placebo-controlled parallel study, placebo pa-
tients whose retinopathy was unchanged, worsened, or only slightly im-
proved (all placebo patients) continued in the study for an additional month
receiving bilberry extract; patients originally receiving bilberry did not con-
tinue the study.

Study duration 1 month

Dose 1 (160 mg) capsule twice daily
Route of administration Oral

Randomized Yes

Randomization adequate  Yes

Blinding Double-blind

Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Not described

No. of subjects enrolled 40

No. of subjects completed 36

Sex Male and female

Age 19-78 years (mean: 59.5)

Inclusion criteria
Patients with diabetic or hypertensive vascular retinopathy.

Exclusion criteria
Patients with advanced or irreversible retinal lesions (stage 1V); patients with
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severe metabolic disorders, hyperproteinemia, decompensated diabetes, or
severe liver deterioration; patients with severe systemic arterial hyperten-
sion or malignant hypertension; patients with glaucoma or opacification of
the refractive media. Patients not permitted to take any therapeutic agents
likely to exert an antiexudative, antiedemic, anti-inflammatory, vasoprotec-
tive, or hemorheological action.

End points

Before admission to the trial, and after 30 days (and 60 days for placebo pa-
tients continuing), patients underwent ophthalmoscopic examination and
fluoroangiographic assessment. Blood pressure, heart rate, blood glucose,
and glycosylated hemoglobin were recorded at the same time.

Results

Of the 36 subjects completing the trial, 33 had diabetes and three had arte-
rial hypertension. At baseline, 28 subjects had opthalmoscopically detect-
able retinal abnormalities, 13 in the treatment group and 15 in the placebo
group. After the placebo-controlled study, 10 of the patients taking bilberry
were improved, whereas none showed any change in the placebo group.
Also at baseline, after a fluoroangiographic exam, 17 patients taking bilberry
and 18 taking placebo were found to have abnormalities. In the bilberry
group, 13 showed improvement, whereas in the placebo group only one pa-
tient showed improvement, 14 had no change in their condition, and three
showed deterioration. After the initial one-month study, patients originally
taking placebo were given bilberry for an additional month. After this treat-
ment, 12 of the 15 patients with opthalmoscopic abnormalities showed im-
provement, and 17 of the 18 with fluoroangiographic abnormalities showed
improvement. There were no clinically relevant changes in blood pressure,
blood glucose, or glycosylated hemoglobin values during the study.

Side effects
One mild epigastric complaint which cleared without discontinuing treat-
ment.

Authors’ comments
Tegens appears to be a safe and effective therapy for diabetic or hyperten-
sive vascular retinopathy.

Reviewer’s comments
Relatively well-designed and well-conducted trial. The study was limited by
the small sample size. (5, 4)
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Clinical Study: Tegens®

Extract name Myrtocyan®

Manufacturer Inverni della Beffa, ltaly (Indena S.p.A., ltaly)
Indication Diabetic retinopathy

Level of evidence 1]

Therapeutic benefit Undetermined

Bibliographic reference

Repossi P, Malagola R, De Cadilhac C (1987). The role of anthocyanosides
on vascular permeability in diabetic retinopathy. Annali di Ottalmologia e
Clinica Oculistica 113 (4): 357-361.

Trial design
Parallel. Patients continued with their usual therapy for retinopathy (not de-
scribed).

Study duration 1 year

Dose 1 (160 mg) capsule twice daily
Route of administration Oral
Randomized No
Randomization adequate  No

Blinding Not described
Blinding adequate No

Placebo Yes

Drug comparison No

Site description Not described
No. of subjects enrolled 40

No. of subjects completed 40

Sex Not given
Age Not given

Inclusion criteria

Diabetic patients with retinopathy in a relatively initial phase, showing at the
back pole some hard exudates distributed or in circinate form, but not involv-
ing the macular region.

Exclusion criteria
Patients with hard exudates affecting the macular region of the eye were
eliminated.

End points
All patients were examined by fluoroangiography before the trial and after 12
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months. Opthalmoscopic evaluations were conducted every three months.
Hard exudation was used as an index of alteration of capillary permeability
to evaluate the integrity of the hematoretinal barrier.

Results

Of patients showing hard exudates in the back pole, 50 percent improved,
30 percent remained the same, and 20 percent worsened with treatment
with anthocyanosides. In the placebo group, 20 percent improved, 45 per-
cent remained the same, and 35 percent worsened.

Of patients showing circinate deposits of the hard exudates, 15 percent
improved, 60 percent remained the same, and 25 percent worsened with
treatment with anthocyanosides. In the placebo group, 10 percent improved,
50 percent remained the same, and 40 percent worsened.

Side effects
No short- or long-term side effects.

Authors’ comments

The results obtained with the group of patients treated with anthocyano-
sides for a period of 12 months are significant. The results point out that the
highest efficacy is gained with very early diagnosis and immediate therapy.

Reviewer’s comments

This study was limited by several flaws: the sample was not randomized;
there is no description of blinding; and there is no description of withdrawals
or dropouts. (Translation reviewed) (0, 1)

Clinical Study: Tegens®

Extract name Myrtocyan®

Manufacturer Inverni della Beffa, Italy (Indena S.p.A., ltaly)
Indication Varicosis (varicose veins)

Level of evidence 1]

Therapeutic benefit Trend

Bibliographic reference

Gatta L (1988). Vaccinium myrtillus anthocyanosides in the treatment of ve-
nous stasis: Controlled clinical study on sixty patients. Fitoterapia 59 (Suppl 1):
19-26.

Trial design
Parallel.
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Study duration 30 days

Dose 3 (160 mg) capsules daily
Route of administration Oral

Randomized Yes

Randomization adequate  Yes

Blinding Double-blind

Blinding adequate No

Placebo Yes

Drug comparison No

Site description Outpatients

No. of subjects enrolled 60

No. of subjects completed 60

Sex Male and female

Age 19-66 years (mean: 44)

Inclusion criteria
Subjects with various forms of the varicose syndrome.

Exclusion criteria
None mentioned.

End points

Parameters chosen for the assessment of efficacy were the following symp-
toms: sensation of pressure in the legs, cramplike pains, paresthesias. Ob-
servations were also made of stasis edema and leg girth 2 cm above the
medial malleolus and 12 cm below the patella. Blood flow graphs were also
taken before and after 30 days of treatment in the patients treated with bil-
berry.

Results

Bilberry was superior to placebo in the reduction of symptoms: leg and ankle
edema, sensation of pressure, and cramps (p < 0.01), as well as for pares-
thesias (tingling or “pins and needles” sensation) (p = 0.05). Reduction of leg
and ankle circumference, although small, was statistically significant (p < 0.001).
After treatment with placebo, the circumference values were practically un-
changed. In the bilberry group, venous stasis, indicated in rheographic trac-
ing, was significantly lower after treatment compared to baseline (p=0.05).

Side effects
No undesirable effects attributable to the treatment.

Authors’ comments
Based on this blind clinical trial, Vaccinium myrtillus anthocyanosides are of
definite therapeutic value in the management of venous diseases.
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Reviewer’s comments

The study was limited by the inadequate length of treatment (too short), the
inadequately described inclusion/exclusion criteria, and the small sample
size. (Translation reviewed) (2, 3)

Clinical Study: Tegens®

Extract name Myrtocyan®
Manufacturer Inverni della Beffa, Italy (Indena S.p.A., ltaly)
Indication Chronic primary dysmenorrhea

(painful menstruation)
Level of evidence ]l
Therapeutic benefit Undetermined

Bibliographic reference

Colombo D, Vescovini R (1985). Studio clinico controllato sull’efficacia degli
antocianosidi del mirtillo nel trattamento della dismenorrea essenziale. Gior-
nale ltaliano di Ostetricia e Ginecologia 7 (12):1033-1038.

Trial design
Patients were treated over two consecutive menstrual cycles. Therapy be-
gan on the third day before the start of the cycle and continued for five days.

Study duration 2 menstrual cycles
Dose 1 (160 mg) capsule twice daily
Route of administration Oral

Randomized Yes
Randomization adequate  Yes

Blinding Double-blind
Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Not described

No. of subjects enrolled 30

No. of subjects completed 30

Sex Female

Age 17-30 years

Inclusion criteria

Females suffering from chronic primary dysmenorrhea for at least one year

(average 4.7 years).
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Exclusion criteria

Females suffering from secondary dysmenorrhea (endomitriosis/adenomi-
osis, pelvic inflammatory diseases, vaginal/hymenal malfunctions, cervical
stenosis, and ovarian cysts).

End points

The subjective symptoms of primary dysmenorrhea (pelvic and lumbar pain,
mammary tension, headache, nausea and vomiting, heaviness of the lower
limbs) were recorded before the study, on the first day of the cycle, and after
treatment.

Results

Symptomatic relief occurred in patients taking bilberry, while the placebo
was ineffective. After two menstrual cycles, the difference between the ef-
fects of bilberry and placebo were highly significant for pelvic and lumbar-
sacral pain, swollen breasts, and heaviness in the lower limbs (p < 0.002).
The benefit was less pronounced for nausea and vomiting (p < 0.05) and not
significant for headache.

Side effects
None attributable to the therapy.

Authors’ comments

Anthocyanosides, natural derivatives basically lacking any side effects, dem-
onstrated results that were superior to expectations. Further studies are nec-
essary to confirm these data and explore dosing requirements.

Reviewer’s comments

The study was flawed by the highly subjective evaluation criteria for dys-
menorrhea; therefore, it is difficult to assess the botanical’s benefit. The
treatment length was also inadequate, and there is no description of with-
drawals or dropouts. (Translation reviewed) (4, 1)

Clinical Study: MirtoSelect™ (Myrtocyan®)

Extract name Myrtocyan
Manufacturer Indena S.p.A., Italy
Indication Pupillary reflex
Level of evidence 1]

Therapeutic benefit MOA

Bibliographic reference

Vannini L, Samuelly R, Coffano M, Tibaldi L (1986). Study of the pupillary re-
flex after anthocyanoside administration. Bollettino d’Oculistica 65 (Suppl.
6): 569-577.
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Trial design
Parallel.
Study duration 1 day
Dose 3 (80 mg anthocyanosides w/25 percent
anthocyanidins) capsules
Route of administration Oral
Randomized No
Randomization adequate  No
Blinding Double-blind
Blinding adequate Yes
Placebo Yes
Drug comparison No
Site description Not described
No. of subjects enrolled 40
No. of subjects completed 40
Sex Male and female
Age 15-35 years (mean: 25.5)

Inclusion criteria
Volunteers who were internally and ophthalmologically normal.

Exclusion criteria
None mentioned.

End points

A computerized infrared videopupillograph was used to assess light reflex
(amplitude of pupillary contraction, latency time, total contraction time, con-
traction velocity, dilation velocity, and acceleration of contraction). A baseline
pupillographic recording was taken, then the drug or placebo was adminis-
tered, and pupillographic tests were conducted after 1, 1.5, 2, and 4 hours.

Results

Fifteen of the 20 subjects who took bilberry extract showed an improvement
in pupillary dynamics. With a constant latency time, the response of the pupil
to light showed greater and faster movement, greater acceleration and in
less time. The greatest improvement in pupillary dynamics occurred two
hours after administration of bilberry. Thirteen of the 20 patients taking pla-
cebo showed improvement in pupillary dynamics. Contraction velocity and
maximum acceleration improved and the total contraction time decreased,
but the degree of contraction was unchanged.

Side effects
None mentioned in paper.
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Authors’ comments

Anthocyanosides may be used in healthy subjects who work in strong light,
where the light reflex presumably wanes more easily, and who need a more
efficient response to light due to fatigue.

Reviewer’s comments
Mechanistic study. (Translation reviewed) (3, 5)

Product Profile: FAR-1

Manufacturer Ditta Farmigea S.p.A., Italy
U.S. distributor None

Botanical ingredient Bilberry fruit

Extract name None given

Quantity 180 mg

Processing No information
Standardization 25% anthocyanidins
Formulation Capsule

Other ingredients: DL-tocopherol (vitamin E, 100 mg).

Source(s) of information: Bravetti, Fraboni, and Maccolini, 1989.

Clinical Study: FAR-1

Extract name None given

Manufacturer Ditta Farmigea S.p.A., ltaly
Indication Senile cataracts

Level of evidence |

Therapeutic benefit Trend

Bibliographic reference

Bravetti GO, Fraboni E, Maccolini E (1989). Preventive medical treatment of
senile cataract with vitamin E and Vaccinium myrtillus anthocyanosides:
Clinical evaluation. Annali di Ottalmologia e Clinica Oculistica 115 (2): 109-
116.

Trial design
Parallel, double-blind trial for four months. Then the trial was continued
openly for another four months, with both groups receiving active treatment.
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Study duration 4 months
Dose 2 (100 mg DL-tocopherol acetate,

180 mg anthocyanosides w/25 percent
anthocyanidins)

Route of administration Oral
Randomized Yes
Randomization adequate  Yes

Blinding Double-blind
Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Not described
No. of subjects enrolled 59

No. of subjects completed 50

Sex Male and female
Age 48-81 years (mean: 67)

Inclusion criteria
Patients had central visual acuity for distant objects (with best correction)
between 4/10 and 8/10.

Exclusion criteria
Patients could have no other ocular or systemic pathologies that might affect
the purpose of the trial.

End points

Assessments of central visual acuity (measured with Snellen charts) both
with and without correction, crystalline opacity, and subjective impression of
patient of his or her vision were made prior to trial, as well as after four and
eight months.

Results

After four months, 31 eyes remained unchanged and one worsened in the
treated group. In placebo group, 23 eyes remained unchanged and seven
worsened. There were no “improved” eyes. After eight months, the treatment
group had 29 unchanged eyes and three worsened eyes, while the former-
placebo group had 21 unchanged eyes and nine worsened eyes. At four
months, there was a statistical significance between groups, p < 0.05. At
eight months, when both groups had been receiving treatment, there was no
statistical difference between the two.

Side effects
None found or reported.
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Authors’ comments

The validity of the trial is hindered by the lack of an objective, precise, and re-
peatable technique for detecting lenticular opacities in vivo. The observed
data suggest, however, that the mixture of vitamin E and anthocyanosides
can prevent the progression of senile cataracts.

Reviewer’s comments

There was a 62 percent incidence of cataracts and no improved eyes after
eight months. The study was limited by the outcome measures not being
clearly defined. (Translation reviewed) (5,4)






Black Cohosh

Other common names: Black bugbane, black snakeroot,
rheumatism weed

Latin name: Actaea racemosa L. [Ranunculaceae]

Latin synonyms: Cimifuga racemosa (L.) Nutt.

Plant parts: Root, rhizome

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Black cohosh is native to North America. Native Americans used
the rhizomes and roots as a gynecological remedy as well as for treat-
ment of rheumatic conditions and hives. Black cohosh was also used
for its sedative and pain-relieving properties. Dried plant material,
hydroalcoholic liquid, and dried extracts are available commercially.
The underground parts contain cycloartane-type triterpene glyco-
sides, which are measured for quality control purposes (Flannery et al.,
2002).

Clinical research has been conducted on a commercial preparation
called Remifemin®, which is manufactured by Schaper & Briimmer
in Germany and distributed in the United States by GlaxoSmithKline.
Remifemin is available in tablet form, and each tablet contains black
cohosh root extract equivalent to 20 mg root/rhizome. Over time, the
formulation has changed from a solution to tablets, and the medium
of extraction has changed from ethanolic alcohol (60 percent by vol-
ume) to isopropyl alcohol (40 percent by volume). The preparations
are standardized to contain 1 mg total triterpene saponins (expressed
as 27-deoxyactein) in each dose, equivalent to 20 mg root/rhizome.
Recent analysis of the structure of 27-deoxyactein has determined
that it is actually 26-deoxyactein (Chen et al., 2001).
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SUMMARY OF REVIEWED CLINICAL STUDIES

Black cohosh root extracts have been used for treating menopausal
symptoms. Menopause is the cessation of menstruation, which gen-
erally occurs when women reach age 50. The physical symptoms of
menopause include hot flashes, sweating, cardiovascular complaints,
fatigue, vertigo, muscle and joint pain, urinary incontinence, vaginal
dryness, and atrophy of the vaginal epithelium. Psychological symp-
toms include irritability, forgetfulness, anxiety, depression, sleep dis-
turbances, and reduced libido. Menopause is thought to occur when
no eggs are left in a woman’s ovaries. The resulting decline in ovarian
function causes a reduced production of estrogen and progesterone
and a corresponding increase in follicle-stimulating hormone (FSH)
and luteinizing hormone (LH) (Murray and Pizzorno, 1999).

Remifemin
Menopausal Symptoms

We reviewed six clinical studies that examined the effects of Remi-
femin on menopause. The studies ranged in duration from two to six
months. Measured end points included hormone levels, symptoms
evaluated using the Kupperman Menopausal Index (an older scale
that includes hot flashes, insomnia, and depression, but does not in-
clude vaginal dryness), and a battery of psychometric tests. Two tab-
lets twice daily (8 mg extract, equivalent to 40 mg root/rhizome per
day) was the common dose, although one trial used 40 drops twice
daily of a liquid preparation (also equivalent to 40 mg root/rhizome).

In a comparison trial, 55 women with menopausal symptoms were
randomly assigned to receive Remifemin (40 drops twice daily), con-
jugated estrogens (0.6 mg), or diazepam (2 mg) for three months. All
treatments reduced symptoms according to the Kupperman index and
the clinical global impression (CGI) scale. Treatment with Remi-
femin and estrogens caused changes in vaginal cytology from the
forth to sixth week onward. As expected, the psychotropic drug (di-
azepam) had no effect on this end point (Warnecke, 1985). Our re-
viewer, Dr. Tieraona Low Dog, determined that the efficacy of Remi-
femin was not established in this trial due to poor methodology.
Another study with 64 menopausal women compared Remifemin
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(two tablets twice daily) with low-dose estrogen (0.6 mg) and pla-
cebo. After three months of treatment, all three groups improved.
There was no improvement in the estrogen group compared to pla-
cebo, indicating that the dose was too low. However, the Kupperman
index for the Remifemin group was significantly lower compared to
the other two groups, indicating greater improvement for the black
cohosh group. This group also uniquely exhibited positive changes in
vaginal tissue, showing signs of increased proliferation of the vaginal
epithelium (Stoll, 1987). The strength of the trial was reduced by the
loss of 16 out of 80 women, including 12 of those in the estrogen
group, during weeks five to eight due to perceived lack of efficacy.

In another study, also deemed poor quality, women who had under-
gone hysterectomy were given estriol (1 mg/day), conjugated estrogen
(1.25 mg/day), combination therapy (estradiol 2 mg/day and norethis-
terone acetate 1 mg/day), or Remifemin. The authors reported similar
reductions compared to baseline in all treatment groups in a modified
Kupperman index at 4, 8, 12, and 24 weeks (Lehmann-Willenbrock
and Riedal, 1988).

A dose-response study with 123 peri- and postmenopausal women
compared the usual dose equivalent to 40 mg root to a tripling of the
dose, equivalent to 127 mg root. Both doses caused a reduction in the
Kupperman index and the self-depression scale over six months. Nei-
ther dose altered vaginal cytology or affected hormone levels (17-
beta-estradiol, FSH, LH, prolactin, and sex hormone binding globu-
lin) (Liske et al., 2002). This study did not include a placebo arm but
was useful for safety data and indicated an absence of estrogenic ef-
fects even at the high dose.

A recent study with breast cancer survivors reported a comparable
reduction in hot flashes and other menopausal symptoms following
administration of Remifemin (two tablets per day) or placebo for two
months. The only difference in favor of the treatment was a greater re-
duction in the amount of sweating. No effect on hormones FSH and
LH was noted. It may be significant that approximately 70 percent of
the women in this study were concurrently taking tamoxifen, an
antiestrogenic agent (Jacobson et al., 2001).

Studies provide conflicting data regarding the potential estrogenic
activity of this preparation of black cohosh root, as measured by sup-
pression of LH and changes in vaginal cytology. A placebo-con-
trolled study with 110 women with menopausal symptoms reported a
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reduction in LH, but not FSH, following a dose of 8 mg extract
(equivalent to 40 mg root) for two months (Duker et al., 1991). How-
ever, three other trials showed no significant effects on LH or FSH
following treatment for two to six months with doses equivalent to 40
to 127 mg root (Lehmann-Willenbrock and Riedel, 1988; Liske et al.,
2002; Jacobson et al., 2001). Two trials reported changes in vaginal
cytology and increases in proliferation and maturation of vaginal epi-
thelium following doses equivalent to 40 mg root for three months.
These effects were comparable to those observed in the control
groups given low-dose estrogens (0.6 mg per day) (Warnecke, 1985;
Stoll, 1987). However, another study comparing doses of 40 mg root
to 127 mg root found no such effect after the same three-month time
period (Liske et al., 2002).

In general, the reviewed studies indicate that Remifemin may im-
prove vasomotor symptoms and mood associated with menopause.
However, Dr. Low Dog considered that the poor quality of the trials
made it impossible to say with conviction that black cohosh extract
given at the doses used in these trials is effective in alleviating meno-
pausal symptoms and/or has any inherent estrogenic activity.

POSTMARKETING SURVEILLANCE STUDIES

A postmarketing surveillance study reported on 704 menopausal
women who were treated with a dose of 40 drops Remifemin twice
daily (equivalent to 40 mg root/rhizome) for six to eight weeks.
Symptoms of hot flashes and profuse sweating improved, as did
mood, in 75 percent of 629 women after four weeks (Stolze, 1982).

ADVERSE REACTIONS OR SIDE EFFECTS

No significant adverse reactions or side effects were reported in
the clinical trials. Stolze’s (1982) postmarketing surveillance study
reported good tolerability for 93 percent of women with a dose of 40
drops twice daily. Mild and transitory symptoms, commonly gastro-
intestinal complaints, were reported in 7 percent.

Treatment of menopausal symptoms with estrogens is generally
contraindicated for breast cancer survivors, due to a concern over in-
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creased risk of cancer. A two-month study with 85 breast cancer sur-
vivors reported no evidence of harm from using black cohosh. The
authors suggested that treatment with Remifemin for hot flashes
might be more acceptable than conventional hormone replacement
therapy (HRT) due to its lack of estrogenic effects (Jacobson et al.,
2001).

INFORMATION FROM PHARMACOPOEIAL
MONOGRAPHS

Sources of Published Therapeutic Monographs

German Commission E
British Herbal Compendium (BHC)
American Herbal Pharmacopoeia (AHP)

Indications

Preparations of fresh or dried rhizome with attached roots are ap-
proved by the German Commission E for premenstrual discomfort,
dysmenorrhea, or climacteric (menopausal) neurovegetative ailments;
actions are listed as estrogen-like, binding to estrogen receptors, and
suppression of luteinizing hormone (Blumenthal et al., 1998).

The British Herbal Compendium states that black cohosh is used
to treat menopausal disorders, uterine spasm, muscular rheumatism,
rheumatoid arthritis, and tinnitus; actions include endocrine (pitu-
itary, oestrogen-mimetic) activity, emmenagogue, and antirheumatic
(Bradley, 1992).

The American Herbal Pharmacopoeia lists the following indica-
tions supported by clinical trials of black cohosh extract: menopausal
complaints, including outbreaks of sweating, anxiety, and hot flashes.
The AHP also lists the following traditional indications for black
cohosh: nervous disorders (chorea, nyalgia, epilepsy, hysteria, neu-
ralgia, depression, anxiety and nervousness, and sciatica); cardiovas-
cular disorders (hypertension and arrythmia due to vascular or ner-
vous tension); various infectious diseases; and gynecological disorders
(amenorrhea, leukorrhea, dysmenorrhea, atony of the uterus, prema-
ture labor, cramps during pregnancy, postpartum pain or hemorrhage,
and pelvic pain). The traditional actions listed are anxiolytic; anti-
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spasmodic; emmenagogue; nervine; uterine relaxant; partus prepara-
tory; and uterine tonic (Flannery et al., 2002).

Doses

Dried rhizome and root: 40 to 200 mg or by decoction (Bradley,
1992); 1 g up to three times daily (Flannery et al., 2002)

Tincture: (1:10, 60 percent ethanol) 0.4 to 2 ml (Bradley, 1992);
(1:10, 40 to 60 percent alcohol v/v) 0.4 ml daily (Flannery
et al., 2002)

Extract: (alcohol 40 to 60 percent v/v) corresponding to 40 mg
drug (Blumenthal et al., 1998; Flannery et al., 2002)

Treatment Period

The Commission E recommends that treatment should not last lon-
ger than six months (Blumenthal et al., 1998).

Contraindications

The Commission E lists no known contraindications, while the
BHC lists pregnancy and lactation (Blumenthal et al., 1998; Bradley,
1992). The AHP states that a conclusive determination about contra-
indications cannot be made with the available data (Flannery et al.,
2002).

Adverse Reactions

According to the Commission E, gastric discomfort occurs occa-
sionally (Blumenthal et al., 1998). The AHP also lists mild gastroin-
testinal upset as the most frequent adverse event and lists several
other minor adverse events (headache, vertigo, mastalgia, weight
gain, heavy feeling in the legs, and a stimulant effect) (Flannery et al.,
2002).

Precautions
The AHP warns that since the long-term use of black cohosh for

menopausal symptoms is a new indication, women using black cohosh
for menopausal symptoms, or those with a history of breast cancer,
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should first consult a health care professional (Flannery et al., 2002).
The AHP also suggests that black cohosh should not be used during
pregnancy (except after consultation with a health care professional)
or by children.

Drug Interactions

The Commission E and the AHP state there are no known drug in-
teractions (Blumenthal et al., 1998; Flannery et al., 2002).
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DETAILS ON BLACK COHOSH PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-
stances, those products are grouped together.

Clinical studies that follow each product, or group of products, are
grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Product Profile: Remifemin®

Manufacturer Schaper & Briimmer GmbH & Co. KG,
Germany

U.S. distributor GlaxoSmithKline

Botanical ingredient Black cohosh root and rhizome extract

Extract name None given

Quantity Equivalent to 20 mg root and rhizome

Processing Isopropanol extract (40 percent v/v). Plant

to extract ratio 0.78-1.14:1; 0.018-0.026 mi
liquid extract in tablet

Standardization Triterpene glycosides content (calculated
as 27-deoxyactein)
Formulation Tablet

Recommended dose: Take one tablet in the morning and one tablet
in the evening, with water. Improvements can be expected within a few
weeks with full benefits after using Remifemin twice a day for 4 to 12
weeks.

DSHEA structure/function: Clinically shown to reduce menopausal
symptoms (including hot flashes, night sweats, mood swings, irritabil-
ity, and related occasional sleeplessness).

Cautions: This product should not be used by women who are preg-
nant or considering becoming pregnant or are nursing. For a few con-
sumers, gastric discomfort may occur but should not be persistent. If
gastric discomfort persists, discontinue use and see a health care
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practitioner. This product does not contain estrogen. Remifemin is not
meant to replace any drug therapy.

Other ingredients: Lactose, cellulose, potato starch, magnesium
stearate, and natural peppermint flavor.

Source(s) of information: Product packaging (©2000 SmithKline
Beecham); Liske et al., 2002; information provided by Enzymatic Ther-
apy; Remifemin® Scientific Brochure (Schaper & Brimmer GmbH &

Co. KG, Germany, 1997).

Clinical Study: Remifemin®

Extract name
Manufacturer

None given
Schaper & Briimmer GmbH & Co. KG,

Germany

Indication
Level of evidence
Therapeutic benefit

Bibliographic reference
Warnecke G (1985). Influencing menopausal symptoms with a phytother-
apeutic agent. Die Medizinische Welt 36: 871-874.

Trial design
Parallel. Three-arm study: 20 women received Remifemin, 20 were treated
with 0.6 mg conjugated estrogens, and 20 were given 2 mg diazepam per

day.

Study duration
Dose
Route of administration

Randomized
Randomization adequate
Blinding

Blinding adequate
Placebo

Drug comparison

Drug name

Site description

No. of subjects enrolled
No. of subjects completed

Menopausal symptoms
]
Undetermined

3 months

40 drops twice daily

Oral

Yes

No

Open

No

No

Yes

Conjugated estrogens or diazepam

1 gynecology practice

60
55
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Sex Female
Age 45-60 years (mean: 54)

Inclusion criteria

Women between the ages of 45 and 60 with no or only irregular bleeding
and menopausal symptoms that did not require high-dose hormone treat-
ment or therapy with psychotropic drugs.

Exclusion criteria
Contraindications against one of the trial treatments, hormone treatment
within the past four to six weeks, and surgery within the past six months.

End points

Patients were evaluated at the beginning of the study and after 2, 4, and 12
weeks of treatment. Neurovegetative symptoms were evaluated using the
Kupperman index. Psychological symptoms were quantified using the Ham-
ilton Anxiety Scale (HAMA) and the Self-Assessment Depression Scale
(SDS). Vaginal epithelial calls were examined microscopically for changes.
The clinical global impression scale assessed the outcome of therapy.

Results

All three forms of therapy had a comparably good effect on menopausal
symptoms according to the Kupperman index and CGl. Remifemin and
estrogens caused changes in vaginal cytology from the fourth to sixth week
onward. The psychotropic drug, as expected, had no effect on these changes.

Side effects
None mentioned.

Author’s comments

Long-term and consistent therapy with Cimifuga monoextract (Remifemin)
yields at least equivalent rates of success against menopausal symptoms
as low-dose conjugated estrogen and is better than therapy with psycho-
tropic drugs.

Reviewer’s comments
This study is limited by several flaws, including a lack of randomization and
blinding, and an inadequate power calculation for the sample size. (1, 2)

Clinical Study: Remifemin®

Extract name None given
Manufacturer Schaper & Briimmer GmbH & Co. KG,
Germany
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Indication Menopausal symptoms
Level of evidence ]l
Therapeutic benefit Undetermined

Bibliographic reference
Stoll W (1987). Phytotherapy influences atrophic vaginal epithelium. Thera-
peuticon 1: 23-31.

Trial design
Parallel. Three-arm study: Remifemin (30 women), low-dose estrogen (30
women, 0.625 mg), and placebo (20 women).

Study duration 3 months
Dose 2 (2 mg extract) tablets twice daily
Route of administration Oral
Randomized No
Randomization adequate  No

Blinding Double-blind
Blinding adequate Yes

Placebo Yes

Drug comparison Yes

Drug name Estrogen

Site description Not described
No. of subjects enrolled 80

No. of subjects completed 64

Sex Female

Age 46-58 years

Inclusion criteria

Women suffering from (1) neurovegetative complaints: hot flushes (at least
three per day), sweating, and palpitation; (2) psychic complaints: anxiety, in-
somnia, and depression; and (3) somatic disorders such as vaginal dryness
and menstrual disorders.

Exclusion criteria

Bilateral ovariectomy, castration, contraindication for hormone treatment,
osteoporosis due to menopause, hormone therapy within the past four
weeks, antihypertensive medications, menopausal complaints due to other
causes.

End points
The Kupperman Menopausal Index (neurovegetative symptoms) and the
Hamilton Anxiety Scale (HAMA) (psychological complaints) were assessed
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every four weeks. The proliferative status of vaginal epithelium was mea-
sured at the beginning of the study and after 12 weeks.

Results

After three months of treatment, the Kupperman index showed a decrease
for all three groups, but the Remifemin group was significantly lower than
both estrogen and placebo groups, p < 0.001. The index for the Remifemin
group fell from over 30 to under 15, an indication that treatment is no longer
needed. The HAMA score also fell for all three groups, but again the Remi-
femin group was significantly lower, p < 0.001. The degree of proliferation of
the vaginal epithelium improved in the Remifemin group, but there was no
change for the other groups. The difference was significant, p < 0.01.

Side effects
Twelve of the Remifemin patients reported minor side effects.

Author’s comments

Remifemin is suited as the drug of first choice to treat menopausal failure,
particularly if a hormone therapy is only indicated on reflection or not wanted
by the patient.

Reviewer’s comments

The study is limited by several flaws: lack of randomization; risk of attrition bias
due to the loss of 12 out of 30 women in the estrogen group between weeks
five through eight because of perceived lack of efficacy; and FSH was not
used as inclusion/exclusion criteria to determine menopausal status. (3, 4)

Clinical Study: Remifemin®

Extract name None given

Manufacturer Schaper & Briimmer GmbH & Co. KG,
Germany

Indication Menopausal symptoms in hysterecto-

mized patients
Level of evidence ]l
Therapeutic benefit Undetermined

Bibliographic reference

Lehmann-Willenbrock E, Riedel HH (1988). Clinical and endocrinologic ex-
aminations concerning therapy of climacteric symptoms following hysterec-
tomy with remaining ovaries. Zentralblatt fur Gynakologie 110: 611-618.



Black Cohosh 199

Trial design

Parallel. Patients were divided into four treatment groups: group 1 was given
estriol (Ovestin) one tablet containing 1 mg; group 2 received conjugated
estrogens (Presomen) one tablet containing 1.25 mg; group 3 received
estrogen-gestagen (Trisequens) one tablet a day; and group 4 received Re-
mifemin.

Study duration 6 months

Dose 2 (2 mg extract) tablets twice daily

Route of administration Oral

Randomized Yes

Randomization adequate  No

Blinding Open

Blinding adequate No

Placebo No

Drug comparison Yes

Drug name Estriol, conjugated estrogens, and
estrogen-gestagen therapy

Site description Not described

No. of subjects enrolled 60

No. of subjects completed 60

Sex Female

Age Under 40 years

Inclusion criteria

Patients who had undergone hysterectomy between 1975 and 1984 and
had at least one intact ovary. Patients also had climacteric symptoms, pre-
dominantly consisting of hot flushes and sweating.

Exclusion criteria

Women unable to undergo hormone therapy because of chronic hepatitis,
deep vein thrombosis, postoperative state following mastocarcinoma, or un-
controllable diabetes mellitus were excluded. Patients refusing any hor-
mone therapy at all were also excluded.

End points

Women assessed their severity of a list of symptoms on a modified Kupper-
man index at baseline and 4, 8, 12, and 24 weeks after starting the study.
Blood was taken to measure concentrations of prostaglandin E2, progester-
one, FSH, and LH.

Results
Compared to the initial severity of symptoms, results in patients taking
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estriol or conjugated estrogens were significantly different after 8, 12, and
24 weeks. In patients taking Remifemin or estrogen-gestagen complex,
symptom severity after 4, 8, 12, and 24 weeks also differed significantly from
severity at the beginning of the trial. There were no significant differences in
LH or FSH levels in any of the groups.

Side effects
None discussed in paper.

Authors’ comments

Alleviation of menopausal symptoms due to ovarial deficiency following hys-
terectomy may be successfully treated by all four treatment schemes
(estriol, conjugated estrogen, estrogen-gestagen complex, or Remifemin). If
osteoporosis prevention is intended, conjugated estrogen or estrogen-
gestagen is recommended.

Reviewer’s comments

This trial was flawed by the lack of blinding and placebo control. There was
also no power calculation to determine the appropriateness of the sample
size. (1, 4)

Clinical Study: Remifemin®

Extract name None given

Manufacturer Schaper & Briimmer GmbH & Co. KG,
Germany

Indication Menopausal symptoms

Level of evidence |

Therapeutic benefit Yes

Bibliographic reference

Liske E, Hanggi W, Henneicke-von Zeppelin HH, Boblitz N, Wistenberg P,
Rahlfs VW (2002). Physiological investigation of a unique extract of black
cohosh (Cimicifugae racemosae rhizoma): A 6-month clinical study demon-
strates no systemic estrogenic effect. Journal of Women’s Health and Gen-
der-Based Medicine 11 (2): 163-174. (Also published as Liske E, Boblitz N,
Henneicke-von Zepelin H-H [2000]. Therapie Kimakterischer Beschwerden
mit Cimicifuga racemosa: Daten zur Wirkung and Wirksamkeit aus einer
randomisierten kontrollierten Doppelblindstudie. In Phytopharmaka VI. Eds.
Rietbrock N, Donath MF, Loew D, Roots |, Schulz V. Darmstadt: Verlag
Steinkopft, pp. 247-257.)
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Trial design
Parallel. The trial had a 12-week treatment period with extension to 24
weeks.

Study duration 6 months

Dose 39 mg or 127.3 mg root daily
Route of administration Oral

Randomized Yes

Randomization adequate  Yes

Blinding Double-blind

Blinding adequate Yes

Placebo No

Drug comparison No

Site description 4 gynecological clinics
No. of subjects enrolled 152

No. of subjects completed 123

Sex Female

Age 42-60 years (mean: 50)

Inclusion criteria
Peri- and postmenopausal volunteers aged 42 to 60 who had a Kupperman
Menopausal Index of at least 20 were included in this study.

Exclusion criteria
Serious gynecological, internal, or psychiatric diseases were exclusion cri-
teria, as well as all other circumstances that could interfere with the study.

End points

The primary assessment of the degree of menopausal symptoms and of
possible therapeutic effects was the Kupperman Menopausal Index. The
self-depression scale (SDS), as well as the clinical global impressions scale,
were secondary parameters. Assessments were carried out at baseline and
after 2, 4, 8, 12, 16, 20, and 24 weeks. Hormone tests (17 beta estradiol,
lutenizing hormone, follicle-stimulating hormone, prolactin, and sex hor-
mone-binding globulin) and studies of vaginal cytology were also con-
ducted. Physiological parameters were evaluated at baseline and at weeks
4,12, and 24.

Results

Both doses of black cohosh extract lowered the Kupperman index. Seventy
percent of the standard-dose (39 mg) group were responders, as were 72
percent of the high-dose (127.3 mg) group. The median score on the SDS
also decreased for both groups (from 44.5 to 37 and from 44 to 36, respec-
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tively). A large majority of both groups rated the global assessment of effi-
cacy after 12 weeks as “very good” or “good” (78.4 percent and 78.6 per-
cent, respectively). Neither treatment was significantly better than the other
for any of the efficacy criteria. Black cohosh did not alter the vaginal cytology
measures in the 12-week study, and no significant differences were ob-
served in hormone levels.

Side effects

The incidence of adverse events was statistically equal in both groups. Most
of the adverse events were mild or moderate and included the following or-
gan classes: gastrointestinal, CNS, breast/genitals, and other. Biochemical
or hematological laboratory findings were not affected by either dose.

Authors’ comments
The findings indicate that this C. racemosa formulation offers an alternative
for menopausal complaints when HRT is either contraindicated or refused.

Reviewer’s comments

The exclusion criteria is vague; no mention is made of medications, other
botanicals, soy, etc. This study suffers from the lack of a placebo arm, but it
provides useful safety data on endometrial effects, hormonal effects, and
adverse events. (5, 5)

Clinical Study: Remifemin®

Extract name None given

Manufacturer Schaper & Briimmer GmbH & Co. KG,
Germany

Indication Menopausal symptoms; hot flashes in

women treated for breast cancer
Level of evidence Il
Therapeutic benefit No

Bibliographic reference

Jacobson JS, Troxel AB, Evans J, Klaus L, Vahdat L, Kinne D, Lo KMS,
Moore A, Rosenman PJ, Kaufman EL, et al. (2001). Randomized trial of
black cohosh for the treatment of hot flashes among women with a history of
breast cancer. Journal of Clinical Oncology 19 (10): 2739-2745.

Trial design
Parallel. Patients were either taking tamoxifen (59) or no tamoxifen (26), and
these groups were then randomized to receive either placebo or black
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cohosh. Subjects were allowed to use nonhormonal medications during the
study but were instructed not to begin new therapy for hot flashes.

Study duration 2 months
Dose 1 tablet twice daily
Route of administration Oral
Randomized Yes
Randomization adequate  Yes

Blinding Double-blind
Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Medical center
No. of subjects enrolled 85

No. of subjects completed 69

Sex Female

Age >18 years

Inclusion criteria

Women over 18 years who were previously treated for breast cancer, com-
pleted primary therapy, including radiation therapy and chemotherapy, at
least two months before the trial start, and experienced hot flashes daily

Exclusion criteria
The use of hormonal replacement therapy for hot flashes, pregnancy, major
psychiatric illness, or known recurrent or metastatic breast cancer.

End points

Patients recorded the intensity and number of hot flashes for three days be-
fore beginning treatment, on days 27 to 30, and again on days 57 to 60. Sub-
jects also completed a detailed menopausal symptom index and a visual an-
alog scale rating overall health and well-being before starting treatment and
at the end of the study. The first 41 subjects were asked to supply a blood
sample at the first and last visits. Follicle-stimulating hormone and lutein-
izing hormone levels were examined for the first 37 and 18 women, respec-
tively (of those who provided blood samples).

Results

Both groups reported a decline in the number of hot flashes; from baseline to
the trial end this decline was about 27 percent. The differences between
treatment groups at the trial end were not significant. Both groups also expe-
rienced a decline in hot flash intensity, but the difference between groups
was not significant. Improvements in menopausal symptoms and the global
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ratings of well-being and health were seen in both the treatment and pla-
cebo groups, but the treatment group reported only a significantly greater
improvement for sweating (p = 0.04). For those samples tested, the changes
in FSH and LH were small and not statistically significant in any group.

Side effects

Three serious adverse events were reported (one in placebo/tamoxifen group
and two in treatment/tamoxifen group), including hysterectomy, breast cancer
recurrence, and appendectomy. Ten minor adverse events were also reported
(six in treatment/tamoxifen group, two in placebo/tamoxifen group, and two in
placebo/no tamoxifen group). None of the adverse events appeared to be re-
lated to treatment with black cohosh.

Authors’ comments

In short, for breast cancer survivors, these data provide little evidence of ei-
ther harm or benefit from using black cohosh to control hot flashes, although
a reduction in sweating may be important to patients.

Reviewer’s comments

The dose of black cohosh extract was not given, and the identity of the prod-
uct was obtained through credits to the manufacturer. Soy or other medica-
tions that may affect hot flashes (selective serotonin reuptake inhibitors,
clonidine, etc.) were not excluded. The sample size was also too small for
women not on tamoxifen. (5, 4)

Clinical Study: Remifemin®

Extract name None given

Manufacturer Schaper & Brimmer GmbH & Co. KG,
Germany

Indication Menopausal symptoms; gonadotropins
(LH and FSH release) in menopausal
women

Level of evidence 1}
Therapeutic benefit MOA

Bibliographic reference

Duker E, Kopanski L, Jarry H, Wuttke W (1991). Effects of extracts from
Cimicifuga racemosa on gonadotropin release in menopausal women and
ovariectomized rats. Planta Medica 57 (5): 420-424.
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Trial design
Parallel.
Study duration 2 months
Dose 2 (2 mg extract) tablets twice daily
Route of administration Oral
Randomized No
Randomization adequate  No
Blinding Open
Blinding adequate No
Placebo Yes
Drug comparison No
Site description Single center
No. of subjects enrolled 110
No. of subjects completed Not given
Sex Female
Age Mean: 52 years

Inclusion criteria
Patients who had received no steroid replacement therapy for at least six
months and complained about climacteric (menopausal) symptoms.

Exclusion criteria
None mentioned.

End points
After two months of treatment, blood samples were drawn. LH and FSH
were measured in blood samples.

Results
LH, but not FSH, levels were significantly reduced in patients receiving the
Cimicifuga extract compared with placebo (p < 0.05).

Side effects
None mentioned.

Authors’ comments

Data demonstrate for the first time that a commercially available extract
(Remifemin) selectively suppresses LH secretion in menopausal women,
which points to an estrogenic effect of Cimifuga racemosa preparations.

Reviewer’s comments
This trial is limited by several flaws: trial was not blinded or randomized; no ex-
clusion criteria were provided; and no description of dropouts was given. (0, 3)






Boxwood

Latin name: Buxus sempervirens L. [Buxaceae]
Plant part: Leaf

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

The leaves of the boxwood tree were formerly used as a botanical
remedy in Europe for “purifying the blood” and for rheumatism
(PDR, 1998). The preparation used in this clinical study is called
SPV;,™ and contains boxwood leaf powder. It is manufactured by
Arkopharma Laboratoires Pharmaceutiques in France and distributed
by the U.S. division (Health from the Sun/Arkopharma) in Bedford,
Massachusetts.

SUMMARY OF REVIEWED CLINICAL STUDIES

Human immunodeficiency virus (HIV) infection usually leads to
AIDS (acquired immune deficiency syndrome) or AIDS-related symp-
toms. One indication of the progression of the disease is the number
of CD4 T-lymphocytes (a type of white blood cell) in the blood. The
idea for the use of boxwood in HIV disease came from an anecdotal
report backed by laboratory data. It was noticed that an individual’s
intake of a boxwood product, SPV 5 appeared to correlate with an in-
crease in lymphocyte (CD4) cell count.

SPV

30

Human Immunodeficiency Virus

A well-designed, placebo-controlled study was designed to ex-
plore the use of SPV; in 135 asymptomatic HIV patients who had

207
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not previously taken any antiretroviral or immunomodulating medi-
cines. There was a significant benefit compared with placebo in pa-
tients given a dose of two (165 mg each) capsules every eight hours.
Benefit was seen as fewer decreases in CD4 cell counts, fewer in-
creases in viral load, and a slower overall rate of disease progression.
Less benefit was seen in the group given a higher dose of two (330
mg) capsules every eight hours (Durant et al., 1998). In spite of the
positive outcome with the lower dose, our reviewer, Dr. Richard
O’Connor, questioned the utility of the preparation due to the avail-
ability of highly effective modern antiretroviral therapy.

ADVERSE REACTIONS OR SIDE EFFECTS

No severe side effects were reported in the trial reviewed, and there
was no significant difference in adverse reactions between the treat-
ment and placebo groups.

No health hazards or side effects are reported with the proper ad-
ministration of designated therapeutic dosages of boxwood leaf prep-
arations in general. However, toxic effects, such as diarrhea, vomit-
ing, severe clonic spasms, and ultimately signs of paralysis followed
by fatal asphyxiation, can occur if taken in large doses (e.g., for dogs:
5 to 10 g/kg body weight) (PDR, 1998). This toxicity has been re-
ported in cows, horses, and pigs that have eaten clippings left in the
pasture (Bruneton, 1999).

REFERENCES

Bruneton J (1999). Toxic Plants Dangerous to Humans and Animals. Paris,
France: Lavoisier Publishing.

Durant, J, Chantre Ph, Gonzales G, Vandermander J, Halfon Ph, Rousse B,
Guedon D, Rahelinirina V, Chamaret S, Montagnier L, Dellamonica P
(1998). Efficacy and safety of Buxus sempervirens L. preparations
(SPV,)) in HIV-infected asymptomatic patients: A multicentre, random-
ized, double-blind, placebo-controlled trial. Phytomedicine 5 (1): 1-10.

PDR for Herbal Medicines (1998). Montvale, NJ: Medical Economics Co.
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DETAILS ON BOXWOOD PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-

stances, those products are grouped together.
Clinical studies that follow each product, or group of products, are

grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Product Profile: SPV,,™

Manufacturer Arkopharma Laboratoires
Pharmaceutiques, France

U.S. distributor Health from the Sun/Arkopharma

Botanical ingredient Boxwood leaf

Extract name SPV;,

Quantity 330 mg

Processing Powdered plant material

Standardization No information

Formulation Capsule

Recommended dose: Take one capsule three times per day with a
glass of water.

DSHEA structure/function: Nutritional support for the body’s im-
mune system. Strengthens immune function by maintaining a healthy
immune cell count.

Cautions: If taking any medications or are pregnant or lactating, con-
sult a physician before taking this product.

Other ingredients: Cellulose derivative (capsule shell).

Source(s) of information: Product package and leaflet.
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Clinical Study: SPV,™

Extract name SPVy,

Manufacturer Arkopharma Laboratoires
Pharmaceutiques, France

Indication Human immunodeficiency virus

Level of evidence |
Therapeutic benefit Yes

Bibliographic reference

Durant J, Chantre Ph, Gonzales G, Vandermander J, Halfon Ph, Rousse B,
Guedon D, Rahelinirina V, Chamaret S, Montagnier L, Dellamonica P
(1998). Efficacy and safety of Buxus sempervirens L. preparations (SPV3,)
in HIV-infected asymptomatic patients: A multicentre, randomized, double-
blind, placebo-controlled trial. Phytomedicine 5 (1): 1-10.

Trial design

Parallel. Two doses of SPV4, compared to placebo. The study was designed
to last 18 months. However, it was stopped early due to the decision that it
was unethical to carry on the trial with a placebo group. Therefore the me-
dian treatment duration for placebo was 37 weeks (range 8 to 64), for SPV;,
990 mg 37 weeks (range 4 to 64), and for SPV5, 1980 mg 38 weeks (range 4
to 64).

Study duration
Dose

Route of administration

Randomized
Randomization adequate
Blinding

Blinding adequate

Placebo
Drug comparison

Site description

No. of subjects enrolled
No. of subjects completed
Sex

Age

Inclusion criteria
Asymptomatic, seropositive HIV, CD4 lymphocyte counts from 250 to 500 x

4 to 64 weeks (median 37 weeks)

2 (165 mg or 330 mg) capsules every 8
hours (990 or 1980 mg/day)

Oral

Yes
Yes
Double-blind
Yes

Yes
No

16 hospitals

145

135

Male and female
Mean: 34 years
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109/1, platelet count >75 x 1091, hemoglobin >9.0 mg/dl, serum trans-
aminases less than five times the upper limit of normal values, serum
creatinine <200 pmol/l, Karnofsky performance score at least 90 percent,
and age at least 18 years.

Exclusion criteria

Patients who had previously taken antiretroviral orimmunomodulating medi-
cines, and pregnant women. The following concomitant medication was not
allowed during the study: anti-HIV therapy (AZT, DDI, D4T, 3TC, DDC); any
drug under investigation; cancer chemotherapy; systemic corticosteroids
(>7 days); and immunomodulator and immunosuppressive treatments.

End points

Patients were evaluated every four weeks for adverse events, signs, and
symptoms of HIV disease. Body weight and Karnofsky performance scores
were recorded and blood was taken. Therapeutic failures were defined by
occurrence of AIDS, AIDS-related complex, or decrease of CD4 cell count
below 200 x (108)/I twice.

Results

There was a statistically significant difference in therapeutic failures be-
tween groups in favor of the 990 mg group, including decreases of CD4 cell
count and/or number of clinical aggravations. The treatment groups differed
statistically in the rate of disease progression in favor of 990 mg/day. Fewer
patients receiving 990 mg/day had an increase in viral load greater than 0.5
log at the end (p = 0.029). The higher-dose group did not experience an
overall benefit.

Side effects
No severe side effects observed.

Authors’ comments

From these results, SPV5, 990 mg per day has beneficial effects in HIV
asymptomatic patients and appears to delay the progression of HIV dis-
ease.

Reviewer’s comments

A well-designed, well-described study. Institutional review board (IRB) ap-
proval and informed consent from subjects were obtained. HIV seropositive
patients were not receiving antiretroviral therapy in this study. The effective-
ness seen in the low-dose group did not occur in the high-dose group, but
the utility of SPV4, seems unlikely with the availability of highly active anti-
retroviral therapy (HAART) that is now used. (5, 6)



Butterbur, Purple

Other common names: Petasites, sweet coltsfoot

Latin name: Petasites hybridus (L.) P. Gaertn. et al.
[Asteraceae]

Latin synonyms: Petasites officinalis Moench

Plant part: Root

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Purple butterbur, or petasites, rhizomes (underground parts) have
been traditionally used in Europe for their antispasmodic and analge-
sic activity. The active chemical constituents are thought to be a
group of sesquiterpenes, the petasins (Grossmann and Schmidramsl,
2000).

Petadolex™ contains a liquid carbon dioxide extract of butterbur
root (plant/extract ratio 30:1) standardized to contain at least 7.5 mg
petasin and isopetasin. The commercial product contains 50 mg ex-
tract per capsule, and the recommended dose is one capsule twice
daily. It is manufactured by Weber & Weber International GmbH &
Co. KG in Germany and distributed by Weber & Weber USA in Man-
son, Washington.

ZE 339 is manufactured in Switzerland by Zeller AG. Itis a carbon
dioxide extract standardized to 8.0 mg total petasins per tablet. It is
not sold in the United States.
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SUMMARY OF REVIEWED CLINICAL STUDIES
Petadolex
Migraine Prevention

The cause of migraine headaches is largely unknown; however, the
cause may be a combination of a constriction of blood vessels and an
inflammation affecting the nerves in the brain. A well-designed and
well-conducted study on the prevention (prophylaxis) of migraine
headaches was conducted using 60 patients. A dose of 50 mg twice
daily was given for three months. Patients taking Petadolex had sig-
nificantly fewer migraine attacks and comparatively fewer migraine
days per month compared to those given placebo (Grossmann and
Schmidramsl, 2000).

ZE 339
Allergic Rhinitis (Hay Fever)

A trial was conducted comparing ZE 339 to cetirizine which in-
cluded 124 adults with a history of seasonal allergic rhinitis (hay fe-
ver) with the symptoms of runny nose, nasal congestion, and itchy
nose or eyes. Cetirizine reduces allergy symptoms through blocking
histamine activity (Hardman et al., 1996). In a double-placebo de-
sign, subjects were given either ZE 339 (one tablet four times daily)
or cetirizine (one 10 mg tablet daily) for two weeks. At the end of the
treatment period, there was no difference in the two groups according
to a questionnaire they filled out covering physical and emotional
function, vitality, mental health, general health, physical activity, so-
cial functioning, and pain. There was also no difference in a clinical
global impression scale (CGI) evaluated by attending physicians
(Schapowal, 2002). Our reviewer, Dr. Richard O’Connor, commen-
ted that the study lacked a placebo group, which is essential in hay
fever trials in which response rates of 40 to 50 percent have been re-
ported. Also, it would have been preferable to examine hay fever
symptoms as an end point and not just quality-of-life measures.
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ADVERSE REACTIONS OR SIDE EFFECTS

No adverse effects were reported by patients taking Petadolex dur-
ing the trial. In the trial with ZE 339, the incidence of side effects was
similar to those with cetirizine (16 to 17 percent). In the butterbur
group, the most commonly reported effects were fatigue and head-
ache.

INFORMATION FROM PHARMACOPOEIAL
MONOGRAPHS

Source of Published Therapeutic Monographs
German Commission E
Indications

The dried roots (underground parts) are approved by the German
Commission E as supportive therapy for acute spastic pain in the uri-
nary tract, particularly if stones exist. The action is antispasmodic.
The leaf is not approved for use, as the effectiveness is not well docu-
mented, and the leaves may contain toxic pyrrolizidine alkaloids.
However, the leaves are used for nervous cramplike states and associ-
ated pain, colic, headaches, as well as to stimulate the appetite (Blum-
enthal et al., 1998).

Doses

Root: preparations equivalent to 4.5 to 7 g per day (Blumenthal
et al., 1998)

Treatment Period

The Commission E suggests that treatment periods not last longer
than four to six weeks per year (Blumenthal et al., 1998).
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Contraindications

Pregnancy and nursing are contraindicated while taking butterbur
according to the Commission E (Blumenthal et al., 1998).

Adverse Reactions

The Commission E lists no known adverse reactions (Blumenthal
et al., 1998).

Drug Interactions

The Commission E lists no known drug interactions (Blumenthal
et al., 1998).

REFERENCES

Blumenthal M, Busse W, Hall T, Goldberg A, Gruenwald J, Riggins C,
Rister S, eds. (1998). The Complete German Commission E Mono-
graphs: Therapeutic Guide to Herbal Medicines. Trans. S Klein. Austin,
TX: American Botanical Council.

Grossmann M, Schmidramsl H (2000). An extract of Petasites hybridus is
effective in the prophylaxis of migraine. International Journal of Clini-
cal Pharmacology and Therapeutics 38 (10): 430-435. (Also published
in Grossmann W [1996]. Der Freie Arzt 3 [May/June].)

Hardman JG, Limbird LE, Molinoff PB, Ruddon RW, Gilman AG (1996).
Goodman and Gillman’s The Pharmacological Basis of Therapeutics,
Ninth Edition. New York: McGraw-Hill.

Schapowal A (2002). Randomized controlled trial of butterbur and cetiri-
zine for treating seasonal allergic rhinitis. British Medical Journal 324
(7330): 144-146.
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DETAILS ON BUTTERBUR PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-
stances, those products are grouped together.

Clinical studies that follow each product, or group of products, are
grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Index to Butterbur Products

Product Page
Petadolex™ 218
ZE 339 220

Product Profile: Petadolex™

Manufacturer Weber & Weber International GmbH
& Co. KG, Germany

U.S. distributor Weber & Weber USA

Botanical ingredient Butterbur root extract

Extract name None given

Quantity 50 mg

Processing Plant to extract ratio 30:1, liquid carbon
dioxide extraction

Standardization At least 7.5 mg of petasin and isopetasin

Formulation Capsule

Recommended dose: One capsule twice daily with meals. Discontinue
Petadolex after the initial cycle of four to six months. It will maintain its bene-
fits even after taking it. Resume supplementation for another four- to six-
month cycle when the number of migraines experienced begins to increase.

DSHEA structure/function: Helps maintain proper muscle tone in cerebral
blood vessels; 62 percent reduction of migraine days.
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Cautions: If pregnant or nursing a baby, do not use this product.

Other ingredients: Natural coloring: carmine, glycerol, gelatin, titanium-
oxide.

Source(s) of information: Product package; Petadolex Caregiver's Guide;
Grossmann and Schmidramsl, 2000.

Clinical Study: Petadolex™

Extract name None given

Manufacturer Weber & Weber GmbH & Co. KG,
Germany

Indication Migraine prophylaxis (prevention)

Level of evidence |
Therapeutic benefit Yes

Bibliographic reference

Grossmann M, Schmidrams| H (2000). An extract of Petasites hybridusis ef-
fective in the prophylaxis of migraine. International Journal of Clinical Phar-
macology and Therapeutics 38 (10): 430-435. (Also published in Gross-
mann W [1996]. Der Freie Arzt 3 [May/June].)

Trial design
Parallel. Four-week run-in phase without trial medication, followed by three-
month treatment period.

Study duration 3 months

Dose 2 (25 mg) capsules twice daily
Route of administration Oral

Randomized Yes

Randomization adequate  Yes

Blinding Double-blind

Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Hospital outpatient clinic
No. of subjects enrolled 60

No. of subjects completed 58

Sex
Age

Male and female
19-38 years (mean: 29)
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Inclusion criteria

Outpatients with a minimum of three attacks per month within the past three
months prior to the study, and a minimum of two attacks in the four-week
run-in phase. Inclusion criteria were as defined by the International Head-
ache Society in 1988.

Exclusion criteria
Exclusion criteria were as defined by the International Headache Society in
1988.

End points

Outcome variables were the frequency, intensity, and duration of migraine
attacks as well as accompanying symptoms. Patients recorded migraine at-
tacks and symptoms in a diary. They were seen every four weeks.

Results

Patients taking Petadolex had significantly fewer migraine attacks than the
placebo group and comparatively fewer migraine days per month (p < 0.05).
The difference was noted four weeks after treatment began and continued
until the end of the study. Pain intensity of migraines and duration of migraine
attacks were lower in Petadolex group, but significant only at the end of the
second month (and not at the end of the study).

Side effects
None reported by patients.

Authors’ comments

The results suggest that migraine patients can benefit from prophylactic
treatment with this special extract. The combination of high efficacy and ex-
cellent tolerance emphasizes the particular value that Petasites hybridus
has for the prophylactic treatment of migraine.

Reviewer’s comments

Sixty patients is a relatively small trial. Otherwise, a well-designed study with
clearly defined inclusion/exclusion criteria and definitive end points. How-
ever, values are provided as mean +/—, but we are not told if the standard er-
ror of the mean (SEM) or standard deviation (SD) is used. Length of treat-
ment (12 weeks) was long enough for a clear separation between groups to
occur. (5, 5)

Product Profile: ZE 339

Manufacturer Zeller AG, Switzerland
U.S. distributor None
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Botanical ingredient Butterbur leaf extract

Extract name ZE 339

Quantity 20-54 mg extract; 8 mg petasins
Processing Carbon dioxide extract
Standardization 8.0 mg total petasins per tablet
Formulation Tablet

Recommended dose: Adults and children over 12 years old should take 1
tablet twice daily during the allergy season. Up to 4 tablets can be taken if ex-
posure to allergen is increased.

DSHEA structure/function: Swiss drug indication is: treatment of all symp-
toms of allergic rhinitis (hay fever).

Source(s) of information: Schapowal, 2002; communication with Zeller AG.

Clinical Study: ZE 339

Extract name ZE 339

Manufacturer Zeller AG, Switzerland
Indication Allergic rhinitis (hay fever)
Level of evidence |

Therapeutic benefit Yes

Bibliographic reference

Schapowal A (2002). Randomised controlled trial of butterbur and cetirizine
for treating seasonal allergic rhinitis. British Medical Journal 324 (7330):
144-146.

Trial design
Parallel. In a double-dummy design, subjects were given either butterbur ex-
tract or cetirizine (one 10 mg tablet daily).

Study duration 2 weeks

Dose 1 tablet 4 times daily (8 mg total
petasine per tablet)

Route of administration Oral

Randomized Yes

Randomization adequate  Yes

Blinding Double-blind

Blinding adequate Yes
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Placebo No

Drug comparison Yes

Drug name Cetirizine

Site description 4 outpatient clinics
No. of subjects enrolled 131

No. of subjects completed 124

Sex Male and female
Age Mean: 37 years

Inclusion criteria

At least 18 years old with a history of seasonal allergic rhinitis (at least two
consecutive years) with the presence of all the following symptoms: rhi-
norrhea, sneezing, nasal congestion, and itching (nose or eyes). Two or
more of these symptoms must have been rated above 2 on a five-point scale
(0 = none, 4 = very severe).

Exclusion criteria

Subjects were excluded if they had a history of alcohol or substance abuse;
were pregnant or breast-feeding; had a parasitic disease causing an in-
crease in IgE or eosinophil levels; had taken corticosteroids in the past two
months, antihistamines in the past six weeks, or anti-inflammatories in the
past two weeks; had nonseasonal rhinitis; had received an organ transplant;
or had a serious concomitant disease.

End points

Participants were assessed at baseline and at the end of the two weeks of
treatment. Assessment consisted of a full medical examination and labora-
tory tests (hematology and biochemistry). Participants also filled out a medi-
cal outcome health survey questionnaire (SF-36), and doctors rated the pa-
tients with a clinical global impressions score. The primary end point was the
change from baseline to the treatment end of each score on the question-
naire, and the secondary outcome was the change in the clinical global im-
pression score.

Results

Butterbur performed similarly to cetirizine on the primary outcome measure,
the health survey questionnaire, which included questions regarding physi-
cal and emotional function, vitality, mental health, general health, physical
activity, social functioning, and pain. There was also no difference in efficacy
between the two treatments on the secondary outcome measure, the clini-
cal global impression score, including the severity of the condition, global
improvement, and the risk-to-benefit ratio.
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Side effects

The incidence of adverse events was similar in both groups. None in the
butterbur group could be specifically tied to the treatment, while two-thirds of
the adverse events in the cetirizine group are typical of antihistamines (drows-
iness and fatigue).

Author’s comments

This randomized, double-blind study showed that the effects of butterbur
(ZE 339 extract tablets) are similar to those of cetirizine in patients with sea-
sonal allergic rhinitis. Butterbur did not produce the sedative effects associ-
ated with antihistamines and was well tolerated by patients.

Reviewer’s comments

This study lacks a placebo group which is essential in trials of allergic rhinitis
in which response rates of 40 to 50 percent have been reported. Also, it
would have been better to examine clinical symptoms as a primary out-
come, not just the quality-of-life measures. (5, 5)






Cat’s Claw

Other common names: Una de gato
Latin name: Uncaria tomentosa (Willd.) DC. [Rubiaceae]
Plant part: Root

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Cat’s claw, or ufia de gato, is a South American vine that has been
used widely as a folk remedy. Claims have been made for its effec-
tiveness against viral infections, including human immunodeficiency
virus (HIV), as well as cancer, arthritis, and a long list of largely in-
curable diseases. Following clues from the Ashdninka Indians in the
Central Peruvian rain forest, it was discovered that there are two
chemotypes of U. tomentosa. One contains predominately pentacy-
clic oxindole alkaloids (pteropodine, isopteropodine, isomitraphylline,
etc.), which are reported to have immunostimulatory activity. The
other chemotype contains primarily tetracyclic oxindole alkaloids
(rhynochophylline and isorynchophylline), which are thought to op-
pose the actions of the pentacyclic oxindole alkaloids. Because these
two chemotypes are identical in appearance, commercial cat’s claw is
usually a mixture of the two. Thus, it is suggested that cat’s claw
products taken for their immunostimulatory action have no more than
0.02 percent tetracyclic oxindole alkaloids (Schulz, Hénsel, and Ty-
ler, 2001; Reinhard, 1999).

Saventaro® (Krallendorn®) capsules contain 20 mg root extract,
which is standardized to 1.3 percent pentacyclic oxindole alkaloids
and free of tetracyclic oxindole alkaloids. Saventaro is manufactured
by IMMODAL Pharmaka GmbH in Austria and under license in the
United States by Enzymatic Therapy, Green Bay, Wisconsin.
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SUMMARY OF REVIEWED CLINICAL STUDIES
Saventaro
Rheumatoid Arthritis

Saventaro (three 20 mg capsules daily) was given to patients with
rheumatoid arthritis stage II and III in a double-blind, placebo-con-
trolled trial that included 40 subjects. After six months, there was a
significant reduction in pain but no effect on joint swelling or labora-
tory indicators of inflammation compared to placebo (Clinical Exam-
inations of Krallendorn Products, 1999). Our reviewer, Dr. John
Trimmer Hicks, commented that although significant pain relief was
documented, a much larger sample size is needed to prove significant
differences in trials on disease-modifying agents for rheumatoid ar-
thritis due to large placebo effects usually seen in these trials.

ADVERSE REACTIONS OR SIDE EFFECTS

The reviewed clinical trial reported no difference in adverse effects
for the treatment and placebo groups.

REFERENCES

Clinical Examinations of Krallendorn Products: Double-blind placebo con-
trolled trial in rheumatoid arthritis (1999). Confidential report by
IMMODAL Pharmaka GmbH.

Reinhard KH (1999). Uncaria tomentosa (Willd.) DC: Cat’s claw, ufia de
gato, or Savéntaro. The Journal of Alternative and Complementary Med-
icine 5 (2): 143-151.

Schulz V, Hénsel R, Tyler VE (2001). Rational Phytotherapy: A Physi-
cians’ Guide to Herbal Medicine, Fourth Edition. Trans. TC Telgar.
Berlin: Springer-Verlag.
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DETAILS ON CAT’S CLAW PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-
stances, those products are grouped together.

Clinical studies that follow each product, or group of products, are
grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Product Profile: Saventaro®

Manufacturer Enzymatic Therapy® (IMMODAL
Pharmaka GmbH, Austria)

U.S. distributor Enzymatic Therapy

Botanical ingredient Cat’s claw root extract

Extract name None given

Quantity 20 mg

Processing No information

Standardization A minimum of 1.3 percent pentacyclic

oxindole alkaloids and no tetracyclic
oxindole alkaloids
Formulation Capsule

Recommended dose: One capsule three times daily for the first ten
days and one capsule daily thereafter.

DSHEA structure/function: Enhances natural immunity and modi-
fies the acquired immune system.

Other ingredients: Cellulose, calcium carbonate, magnesium stearate,
silicon dioxide, and gelatin capsule.

Comments: Sold in Europe as Krallendorn®. Saventaro is a trade-
mark of IMMODAL Pharmaka GmbH, Austria. Enzymatic Therapy is li-
censed by IMMODAL to manufacture the product in the United States.

Source(s) of information: Product package.
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Clinical Study: Krallendorn®

Extract name None given

Manufacturer IMMODAL Pharmaka GmbH, Austria
Indication Rheumatoid arthritis

Level of evidence 1}

Therapeutic benefit Trend

Bibliographic reference

Clinical Examinations of Krallendorn Products: Double-blind placebo con-
trolled trial in rheumatoid arthritis (1999). Confidential report by IMMODAL
Pharmaka GmbH.

Trial design

Parallel. Both treatment and placebo groups also received disease-modify-
ing therapy (salazopyrine or plaquenil) and analgesic therapy (nonsteroidal
and steroidal anti-inflammatory drugs) on demand.

Study duration 6 months

Dose 3 capsules daily
Route of administration Oral
Randomized Yes
Randomization adequate  No

Blinding Double-blind
Blinding adequate No

Placebo Yes

Drug comparison No

Site description Hospital outpatient department
No. of subjects enrolled 40

No. of subjects completed 35

Sex Male and female
Age Not given

Inclusion criteria
Patients with rheumatoid arthritis stage Il and Ill.

Exclusion criteria
None mentioned.

End points
Examination of patients was carried out at baseline and at weeks 4, 8, 16,
and 24. Primary criteria of efficacy were the number of tender and swollen
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joints (ARA Index), the number and severity of joint pain (Ritchie index), and
the subjective assessment of the tenderness and swelling of the joints by the
patient (visual analog scale). Secondary criteria of efficacy were the degree
of physical impairment (Health Assessment Questionnaire), the rating of
joint pain by the patient (visual analog scale), the duration of morning stiff-
ness, and the changes in the surrogate markers, erythrocyte sedimentation
rate (ESR), corticotropin releasing factor (CRF), and rheumatoid factor.

Results

After six months, the number of tender joints in the active treatment group
was significantly lower than in the placebo group (p = 0.035). There was no
difference in the number of swollen joints, as both groups showed a de-
crease. The number of painful joints and the severity of the pain was signifi-
cantly reduced in the active treatment group, compared with the placebo
group (p = 0.004). No significant differences were found between the two
groups in the patients’ assessment of the disease activity, physical impair-
ment, or pain. The duration of morning stiffness was significantly shorter in
the active group at the end of treatment than in the placebo group (p =
0.021). Rheumatoid factor was significantly lower in the active treatment
group than in the placebo group (p = 0.030).

Side effects

Adverse events were reported for ten patients in both groups. A definite
causal relationship with administration of Krallendorn was not established
for any of them.

Authors’ comments
This study could indicate a positive effect of Krallendorn on the pathological
mechanisms underlying rheumatoid arthritis.

Reviewer’s comments

A significant analgesic effect was documented, but no significant effect on
joint swelling or lab indicators of inflammation were documented. The size of
each study group was too small—a much larger sample size is usually
needed to prove significant differences between disease-modifying anti-
rheumatic drugs and placebo in rheumatoid arthritis trials because of the
large placebo effect in these clinical trials. (1, 3)



Chaste Tree

Other common names: Vitex, agnus-castus, chasteberry,
monk’s pepper

Latin name: Vitex agnus-castus L. [ Verbenaceae]

Plant part: Fruit

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Chaste tree is a shrub native to the Mediterranean region. The hard,
black, round berries are used medicinally. The dried, ripe fruits are
characterized as containing approximately 0.5 percent volatile oil.
Also characteristic of the fruits are the iridoid glycosides (agnuside
and aucubin), flavonoids (aglycone, casticin), and diterpenes (Schulz,
Hénsel, and Tyler, 2001). Although chaste tree preparations are
sometimes standardized to the content of the water-soluble iridoid
glycosides, lipid-soluble constituents, in particular the bicyclic diter-
penes, have been reported in experimental studies to have dopamin-
ergic activity (Stansbury et al., 2001).

Mastodynon® N, manufactured by Bionorica Arzneimitte]l GmbH
in Germany, contains chaste tree tincture (53 percent alcohol) in com-
bination with five homeopathic herbal extracts: Caulophyllum thalic-
troides, Cyclamen purpurascens, Strychnos ignatia, Iris versicolor,
and Lilium tigrinum. The daily dose of 2 x 30 drops (1.8 ml solution)
contains 32.4 mg chaste tree fruit tincture (2 g plant material in 10 g
tincture). Mastodynon N is also sold in tablet form. Mastodynon is
distributed in the United States by Mediceutix, Inc.

Agnolyt® capsules, produced by Madaus AG, Germany, contain
3.5to 4.2 mg dry extract (plant/extract ratio 9.58 to 11.5:1, 60 percent
ethanol). Agnolyt is also available in liquid form. Agnolyt was previ-
ously sold by Nature’s Way Products, Inc., as Femaprin, but the for-
mulation of this product has changed and an equivalent of Agnolyt
capsules is not currently available in the United States.
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Ze 440, produced by Zeller AG, Switzerland, is a dried extract
made with 60 percent ethanol (plant/extract ratio 6 to 12:1) and stan-
dardized to casticin levels. It is retailed in the United States by GNC
under the name Cycle Balance™.

SUMMARY OF REVIEWED CLINICAL STUDIES

Clinical studies on chaste tree have explored its use for cyclical
mastalgia (breast pain), female infertility, and premenstrual syn-
drome (PMS). Mild elevation of prolactin levels has been linked with
breast tenderness, menstrual irregularities, infertility, and PMS. Chaste
tree preparations are thought to reduce prolactin levels in the blood.
Prolactin is secreted by the pituitary gland, and that secretion is medi-
ated by dopamine through interaction with D, receptors. Chaste tree
preparations are thought to act through stimulation of those receptors
(Gorkow, Wuttke, and Mirz, 1999).

Mastodynon

Mastalgia (Cyclic Breast Pain)

Three trials studied the use of Mastodynon for the treatment of cy-
clical mastalgia. The dose was 30 drops twice daily, or one tablet
twice daily, taken for three to four menstrual cycles. In the first of two
good-quality trials, Mastodynon solution and tablets were compared
to placebo in a double-placebo designed trial with 104 women who
had breast pain for at least three days in their most recent cycle. At the
end of three menstrual cycles, the intensity of breast pain was signifi-
cantly lower for both forms of Mastodynon compared to placebo. The
onset of pain relief was earlier with the solution than with the tablet.
The treatment had no effect on plasma levels of progesterone, follicle-
stimulating hormone (FSH), or luteinizing hormone (LH). However,
estradiol levels decreased and basal prolactin levels fell in compari-
son with placebo (Wuttke et al., 1997). The second study included 86
women who had breast pain for at least five days in the previous cy-
cle. After the first and second cycles of treatment, pain intensity de-
creased significantly compared to placebo. After the third cycle, the
pain scale level was so low for the Mastodynon group that only slight
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reductions were possible, and as a result, there was only a borderline
difference between the Mastodynon and the placebo group at this
time. After three and four cycles, the total number of pain-free days
was significantly greater for the Mastodynon group (Halaska et al.,
1999).

A third trial compared Mastodynon (30 drops twice daily) and
progestin (5 mg twice daily) to placebo in 121 women with severe
breast pain. Both treatments were better than placebo. After four cy-
cles, good relief from premenstrual symptoms was reported for 82
percent of those given progestin, 74.5 percent of those given Masto-
dynon, but only 36.8 percent of those given placebo (Kubista, Muller,
and Spona, 1986). Due to several methodological inadequacies, the
efficacy of treatments used in this trial was deemed undetermined.

Female Infertility

Another placebo-controlled study with 66 women indicated a pos-
sible role for Mastodynon in female infertility due to secondary
amenorrhea (cessation of menstruation) and luteal insufficiency. As a
result of three months of treatment with Mastodynon, pregnancy oc-
curred more than twice as often as in the placebo group (Gerhard
etal., 1998). The outcome was evaluated as a trend toward efficacy. A
longer trial, especially for secondary amenorrhea, would be more
conclusive.

Agnolyt
Premenstrual Syndrome

A study with 105 women examined the use of Agnolyt (one cap-
sule daily) for PMS with positive results. The study compared Agno-
lyt, given daily for three menstrual cycles, to pyridoxine (vitamin By,
100 mg twice daily), given for only the last 19 days of each cycle. In
the pyridoxine group, a placebo was given on days one through 15.
The chaste tree preparation was superior to pyridoxine in relieving
symptoms as assessed, using a PMS symptom scale, by both patients
and doctors (Lauritzen et al., 1997). Our reviewer, Dr. Tieraona Low
Dog, suggested that this trial, although basically good, could have
been strengthened by the addition of a placebo arm.
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Ze 440

Premenstrual Syndrome

An overall good study with 169 women with PMS, comparing Ze
440, one tablet daily for three cycles, to placebo, found a significant
improvement in combined PMS symptoms using a self-assessment
scale. A 50 percent reduction in symptoms was experienced by 52
percent of women taking Ze 440 and 24 percent given placebo (Schel-
lenberg, 2001).

POSTMARKETING SURVEILLANCE STUDIES

Two drug monitoring surveys were conducted with 1,542 patients
with PMS who had been treated with Agnolyt solution for periods of
up to 16 years. The mean duration of treatment was approximately
five and one-half months. The mean dose was 42 drops daily. Im-
provement in symptoms was generally seen after 25 days of treat-
ment. The doctors assessed the efficacy of treatment as good to very
good in 71 percent of cases and as satisfactory in 21 percent of cases.
The patients judged their symptoms as relieved (33 percent), im-
proved (57 percent), or not changed (4 percent), with no data on the
remaining 5 percent of patients (Dittmar et al., 1992).

A review cited five postmarketing studies with chaste tree prepara-
tions for PMS. In addition to the Dittmar and colleagues (1992) study
mentioned previously, there were two more studies on the Agnolyt
solution, one on the Mastodynon solution, and another on Femicur
capsules supplied by Schaper & Briimmer GmbH and Co. KG, Ger-
many. In general, PMS symptoms were eliminated in about one-third
of the women and improved for one-half of the women (Gorkow,
Wauttke, and Mirz, 1999).

Another postmarketing study evaluated the effectiveness of Mas-
todynon solution for treatment of menstrual cycle disorders. Follow-
ing treatment with 60 drops per day, 31 of 50 women with secondary
amenorrhea began menstruating. Cycle lengths were normalized in
187 of 287 women with oligomenorrhea (cycles longer than 35 days),
and in 139 of 192 women with polymenorrhea (cycles shorter than 26
days) (Gorkow, Wuttke, and Mirz, 1999).
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ADVERSE REACTIONS OR SIDE EFFECTS

Adverse events reported in the trials reviewed were generally mild
to moderate, consisting mostly of nausea and gastrointestinal com-
plaints.

Two drug monitoring surveys reported that 32 of 1,542 (2.1 per-
cent) patients treated with a mean dose of 42 drops daily of Angolyt
solution for over five months experienced side effects. The most com-
mon complaints were nausea, gastric complaints, and acne (Dittmar
etal., 1992).

INFORMATION FROM PHARMACOPOEIAL
MONOGRAPHS

Sources of Published Therapeutic Monographs

American Herbal Pharmacopoeia (AHP)
German Commission E

Indications

Preparations of the ripe, dried fruits of chaste tree are approved by
the German Commission E for irregularities of the menstrual cycle,
premenstrual complaints, and mastodynia (Blumenthal et al., 1998).
The American Herbal Pharmacopoeia lists the following medical in-
dications supported by clinical trials for chaste tree fruit: menstrual
irregularities (secondary amenorrhea, oligomenorrhea, polymenor-
rhea); relief of PMS symptoms; mastalgia; latent hyperprolactin-
emia; and infertility due to luteal-phase dysfunction. The actions
include menstrual cycle regulator; in vitro dopaminergic activity;
prolactin release inhibition; and weak binding to opioid receptors in
vitro (Stansbury et al., 2001).

Doses

Dried fruit: (powder) 30 to 40 mg once daily (Stansbury et al.,
2001)
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Tincture: (1:5) 20 drops two to three times daily (each dose
equivalent to 36 mg/ml of dried chaste tree fruit (Stansbury
et al., 2001)

Extracts: aqueous-alcoholic (50 to 70 percent v/v) from the
crushed fruits taken as liquid or dry extract, amount corre-
sponding to 30 to 40 mg fruit (Blumenthal et al., 1998)

Treatment Period

The AHP states that menstrual cycle disorders take three to six
weeks of treatment to respond (Stansbury et al., 2001).

Contraindications

The Commission E lists no known contraindications, while the
AHP claims that no authoritative data are available (Blumenthal et al.,
1998; Stansbury et al., 2001).

Adverse Reactions

The Commission E states that there is an occasional occurrence of
itching, urticarial exanthemas (Blumenthal et al., 1998). The AHP
also lists the following adverse reactions for chaste tree: occasional
minor skin irritations, nausea, acne, pruritis, rashes, headache, fa-
tigue, tachycardia or palpitations, spotting, allergy, alopecia, circula-
tory problems, cycle changes, dizziness, ear pressure, edema, fibroid
growth, hot flash, intraocular pressure, mastalgia, pelvic disease,
polyurea, pyrosis, sweating, vaginitis, and weight gain (Stansbury
et al., 2001).

Precautions

The Commission E lists no known precautions. However, the
Commission E warns that chaste tree is not to be used during preg-
nancy, and in animal experiments, an influence on nursing (lactation)
performance was observed (Blumenthal et al., 1998). The AHP also
states that chaste tree is not to be used during pregnancy unless other-
wise directed by an expert qualified in the use of the described sub-
stance. In addition, the AHP says that chaste tree should not be used
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for PMS if the prevailing symptom is depression and that a qualified
expert should be consulted before using chaste tree fruit extract for
breast-related symptoms (Stansbury et al., 2001).

Drug Interactions

Both the Commission E and the AHP state that interactions are un-
known. However, in animal experiments, there is evidence of a
dopaminergic effect of the drug; thus, with administration of a dopa-
mine-receptor agonist, a reciprocal decrease in effect may occur
(Blumenthal et al., 1998; Stansbury et al., 2001).
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DETAILS ON CHASTE TREE PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-
stances, those products are grouped together.

Clinical studies that follow each product, or group of products, are
grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Index to Chaste Tree Products

Product Page
Mastodynon® N 240
Agnolyt® 248
Cycle Balance™ 251

Product Profile: Mastodynon® N

Manufacturer Bionorica Arzneimittel GmbH, Germany

U.S. distributor Mediceutix, Inc.

Botanical ingredient Chaste tree fruit extract

Extract name None given

Quantity 32.4 mg extract in 60 drops

Processing 10 g tincture (53 percent (v/v) alcohol)
contains 2 g plant

Standardization No information

Formulation Solution

Recommended dose: Take 30 drops with some liquid in the morning
and in the evening. Mastodynon N should be taken for at least three
months, also during menstrual bleeding. Improvement is usually felt
after six weeks.

DSHEA structure/function: German drug indications include men-
strual disorders based on a temporary or permanent corpus luteum in-
sufficiency; infertility due to corpus luteum insufficiency; complaints
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which can appear shortly before the monthly bleeding (premenstrual
syndrome), such as mastodynia, psychic lability swellings of feet and
hands, constipation, as well as headache or migraine; benign painful
affections of the breast (fibrocystic mastopathy).

Cautions: If complaints reappear upon discontinuation of intake, the
therapy should be continued after consultation with the attending phy-
sician. Mastodynon N is not indicated for treatment of malignant affec-
tions of the breasts.

Other ingredients: Caulophyllum thalictroides (dil. D4), Cyclamen
purpurascens (dil. D4), Strychnos ignatii (dil. D6), Iris versicolor (dil.
D2), Lilium tigrinum (dil. D3).

Source(s) of information: Halaska et al., 1999; patient information
leaflet (Bionorica GmbH).

Clinical Study: Mastodynon®

Extract name None given

Manufacturer Bionorica Arzneimittel GmbH, Germany
Indication Mastalgia (cyclic breast pain)

Level of evidence |

Therapeutic benefit Yes

Bibliographic reference

Wauttke W, Splitt G, Gorkow C, Sieder C (1997). Treatment of a cyclical
mastalgia with a medicinal product containing agnus castus: Results of a
randomized, placebo-controlled, double-blind study. Geburtshilfe und Frau-
enheilkunde 57 (10): 569-574.

Trial design

Mastodynon solution and tablets were compared to placebo with a double-
dummy technique, in three parallel groups, over three menstrual cycles.
Treatment was preceded by an observation cycle during which the inclusion
and exclusion criteria were evaluated.

Study duration 3 menstrual cycles

Dose 30 drops or 1 tablet Mastodynon twice
daily

Route of administration Oral

Randomized Yes

Randomization adequate  Yes
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Blinding Double-blind
Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Multicenter

No. of subjects enrolled 120

No. of subjects completed 104

Sex Female

Age Mean: 33 years

Inclusion criteria

Included were patients who had suffered from clinical mastodynia for at least
three cycles with breast pain on at least three days in the last cycle prior to
the study. During the course of treatment, the use of hormones or treatment
with hormonelike medication was not permitted.

Exclusion criteria

Third-degree galactorrhea, purulent/bloody mammary discharge, severe
endocrinopathy, malignoma, necessary breast surgery, simultaneous treat-
ment with analgesics or nonsteroidal antiphlogistics, having undergone al-
cohol withdrawal treatment, pregnancy, and lactation.

End points

Checkups were conducted in the premenstrual week, in cycles 0, 1, 2, and 3.
Patients kept a daily pain journal and indicated the intensity of breast pain on
the visual, linear analog scale (VAS). Hormone levels were measured in the
premenstrual week of cycles 0, 1, 2, and 3. Analysis of prolactin values after
metoclopramide stimulation was carried out in cycles 0 and 3.

Results

At the end of the three-cycle treatment period, the VAS values for breast
pain were significantly lower for the tablet and solution groups compared to
placebo (p = 0.0067 and p = 0.0076, respectively). The onset of action for
patients taking solution occurred after the first treatment cycle, which was
faster than the tablet formulation. The treatment had no effect on progester-
one, FSH, and LH. Under both active formulations, estradiol-17 beta values
decreased. Basal prolactin levels fell significantly in comparison with pla-
cebo, p=0.039 solution, p=0.015 tablets. In comparison with placebo, stim-
ulated prolactin levels at the end of treatment tended to be lower under both
active formulations.

Side effects
In general, subjective tolerance was good. Adverse events were mostly mild
to moderate, consisting of nausea and gastrointestinal complaints. Severe
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adverse reactions in three subjects (nausea and punctual, severe breast
pain) led to the discontinuation of treatment.

Authors’ comments

The solution and the tablets of the preparation containing agnus castus are
effective in mastalgia. Basal prolactin levels dropped significantly with both
forms of the preparation. The subjective tolerance was good.

Reviewer’s comments

Study was randomized and double-blind with the outcome measures clearly
defined. However, subjects were not excluded for taking evening primrose
oil, Bg, or other phytochemicals. No power calculation was performed, but
sample size is likely sufficient. (5, 3)

Clinical Study: Mastodynon®

Extract name None given

Manufacturer Bionorica Arzneimittel GmbH, Germany
Indication Mastalgia (cyclic breast pain)

Level of evidence |

Therapeutic benefit Trend

Bibliographic reference

Halaska M, Beles P, Gorkow C, Sieder C (1999). Treatment of cyclical
mastalgia with a solution containing a Vitex agnus castus extract: Results of
a placebo-controlled double-blind study. The Breast 8 (4): 175-181. (Also
published in Halaska M, Raus K, Beles P, Martan A, Paithner KG [1998].
Ceskoslovenska Gynekologie 63 [5]: 388-392.)

Trial design
Parallel. Trial was preceded by one menstrual cycle without treatment in
which patients were examined for inclusion and exclusion criteria.

Study duration 4 menstrual cycles

Dose 2 x 30 drops (1.8 ml) daily
Route of administration Oral

Randomized Yes

Randomization adequate  No

Blinding Double-blind

Blinding adequate Yes

Placebo Yes
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Drug comparison No

Site description Single center
No. of subjects enrolled 97

No. of subjects completed 86

Sex Female

Age 18-45 years

Inclusion criteria

Patients with mastalgia on at least five days in the cycle before treatment be-
gan. The minimum cycle duration within the last three cycles before treat-
ment was 25 days; the maximum duration was 35 days. Signs of fibrocystic
mastopathic tissue alterations were allowed. Hormonal contraceptives were
admitted providing they had been taken for the past six months before treat-
ment and were continued without alteration.

Exclusion criteria

Breast cancer, fibroadenoma, intraductal papilloma, galactorrhea, purulent
or bloody nipple discharge, severe endocrinopathies, recent or impending
breast surgery, concomitant therapy with analgesics or NSAIDs, and suc-
cessful alcohol detoxication were exclusion criteria. Pregnancy and lactation
were also reasons for exclusion from the study.

End points

Assessment was carried out on day 3 or 4 of cycles 1, 2, 3, and 4 using the
visual analog scale score for the intensity of mastalgia. Patients also re-
corded pain in a daily diary.

Results

After the first and second cycles, there were significant differences in the
mean decrease in pain intensity between the Mastodynon group and pla-
cebo (p=0.018 and p = 0.006, respectively). After three cycles, there was
only borderline significance between Mastodynon and placebo in the de-
crease in pain intensity (p = 0.064); in the treatment group after three cycles,
the pain scale level was so low that only slight reductions were possible. Af-
ter three and four cycles, the Mastodynon group had significantly more pain-
free days compared with placebo (p = 0.007 and p = 0.014, respectively).

Side effects
Adverse events were slight; no difference in frequency in the two groups.

Authors’ comments

The current study demonstrated that Mastodynon is an effective and well-
tolerated treatment for breast pain. The favorable benefit-risk ratio justifies
the use of Vitex agnus-castus—containing solution for at least three months
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in women with severe breast pain, before alternative drugs with a higher rate
of side effects are considered.

Reviewer’s comments

Although the study was randomized, no description of the randomization
process was provided. Subjects were not excluded for taking Bg, evening
primrose oil, or other phytochemicals. Sample size was appropriate, and
outcome measures were clearly defined. (3, 5)

Clinical Study: Mastodynon®

Extract name None given
Manufacturer Bionorica Arzneimittel GmbH, Germany
Indication Mastalgia (cyclic breast pain)

Level of evidence 1]
Therapeutic benefit Undetermined

Bibliographic reference

Kubista E, Muller G, Spona J (1986). Treatment of mastopathy with cyclic
mastodynia: Clinical results and hormone profile. Gynakologische Rund-
schau 26 (2): 65-79.

Trial design
Three parallel groups, Mastodynon compared with a progestin (Lynestrenol
2 x 5 mg from the sixteenth to twenty-fifth day of the cycle) and placebo.

Study duration 4 menstrual cycles

Dose 2 x 30 drops daily

Route of administration Oral

Randomized Yes

Randomization adequate  No

Blinding Double-blind

Blinding adequate No

Placebo Yes

Drug comparison Yes

Drug name Lynestrenol (a progestin)

Site description

No. of subjects enrolled
No. of subjects completed

Gynecology and Obstetrics Division,
University of Vienna

160
121
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Sex Female
Age Not given

Inclusion criteria

Female patients with severe clinical manifestations of mastopathy with cy-
clic mastodynia, normal cycles, and nonsuspicious mammographic and
thermographic results.

Exclusion criteria
Patients who had taken drugs with effects on prolactin levels.

End points

Before the study and after two and four cycles of treatment, prolactin and
progesterone serum levels were measured. The clinical efficacy of treat-
ment was evaluated on a basis of a self-evaluated pain scale. Thermo-
graphic and mammographic checks were conducted before and after three
months of therapy.

Results

The best clinical result was obtained in the progestin group: 82.1 percent of
patients reported a marked improvement of the premenstrual pain and
premenstrual tension, compared to 74.5 percent of the Mastodynon group
and 36.8 percent of placebo group. The efficacy of Mastodynon was signifi-
cantly better than placebo (p < 0.01). After two cycles of treatment, prolactin
levels increased and progesterone levels fell in the progestin group (p <
0.01) relative to the placebo and Mastodynon groups.

Side effects

Mild side effects, consisting mostly of nausea and weight gain, were re-
ported by 7.2 percent of Mastodynon patients compared to 21.4 percent of
the progestin group and 10.5 percent of the placebo group.

Authors’ comments

Despite their efficacy, long-term therapy with progestins should be applied
only after other possibilities of therapy have been exhausted. Therapy with
the nonhormonal phytotherapeutic preparation Mastodynon constitutes a
reliable alternative to progestins which is low in side effects.

Reviewer’s comments

The study had no discussion of randomization. Only Mastodynon and pla-
cebo arms appear blinded, not the progestin arm. Although a description of
withdrawals and dropouts was provided, adequate inclusion/exclusion de-
tails were not given. (1, 4)
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Clinical Study: Mastodynon®

Extract name None given
Manufacturer Bionorica Arzneimittel GmbH, Germany
Indication Female infertility

Level of evidence |
Therapeutic benefit Trend

Bibliographic reference

Gerhard |, Patek A, Monga B, Blank A, Gorkow C (1998). Mastodynon for fe-
male infertility: Randomized, placebo-controlled, clinical double-blind study.
Forschende Komplementarmedizin/Research in Complementary Medicine
5 (6): 272-278.

Trial design
Parallel. After verification of inclusion and exclusion criteria, patients went
through a treatment-free diagnostic cycle.

Study duration 3 months
Dose 2 x 30 drops daily
Route of administration Oral
Randomized Yes
Randomization adequate  No

Blinding Double-blind
Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Single center
No. of subjects enrolled 96

No. of subjects completed 66
Sex Female
Age Mean: 29 years

Inclusion criteria

Women suffering from secondary amenorrhea (spontaneous menstruation
less than once every three months), corpus luteal insufficiency, or idiopathic
infertility. Women trying unsuccessfully to become pregnant for about two
years. Patency of at least one fallopian tube, positive or not more than re-
stricted Sims-Huhner postcoital test eight to twelve hours after sexual inter-
course on the ovulation date or after previous estrogen treatment, and good
general health. Male partners were to present a current normal spermio-
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gram. Women were to have used no medication at all, and the last hormone
treatment was to have taken place at least three months previously.

Exclusion criteria
Anatomical anomalies causing infertility, previous alcohol withdrawal treat-
ment, age under 18 years.

End points

Pregnancy or spontaneous menstruation in women with amenorrhea, preg-
nancy or improved concentrations of luteal hormones in women with luteal
insufficiency or idiopathic infertility. Hormone levels were evaluated at base-
line in all women and after three months in the women who did not become
pregnant.

Results

The outcome measure was achieved in 31 of 66 women: 57.6 percent of the
Mastodynon group compared to 36.0 percent of placebo group. A total of 15
pregnancies occurred, seven patients with amenorrhea, four with idiopathic
infertility, and four with luteal insufficiency. Pregnancy occurred more than
twice as often in women taking Mastodynon (21 percent) as with placebo
(10 percent). There were no significant (5 percent level) hormonal changes
due to therapy.

Side effects
One complaint (mastodynia) in the Mastodynon group and three complaints
with placebo.

Authors’ comments

In women with sterility due to secondary amenorrhea and luteal insuffi-
ciency, a treatment with Mastodynon can be recommended over a period of
three to six months.

Reviewer’s comments

Fairly well-designed and well-conducted study. However, study was of short
duration, especially to assess secondary amenorrhea, and the outcome
measure is questionable. A trend benefit was seen for women with infertility
due to secondary amenorrhea or luteal insufficiency. (3, 5)

Product Profile: Agnolyt®

Manufacturer Madaus AG, Germany
U.S. distributor None

Botanical ingredient Chaste tree fruit extract
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Quantity
Processing

Standardization
Formulation
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None given

3.51t04.2 mg

Plant to extract ratio 9.58-11.5:1, ethanol
60 percent

No information

Capsule

Comments: Also available in liquid form.

Source(s) of information: Personal communication with Roy Upton,

1999; and Lauritzen et al.

, 1997,

Clinical Study: Agnolyt®

Extract name
Manufacturer

Indication
Level of evidence
Therapeutic benefit

Bibliographic reference

None given
Madaus AG, Germany

Premenstrual syndrome
]
Yes

Lauritzen CH, Reuter HD, Repges R, Bohnert KJ, Schmidt U (1997). Treat-

ment of premenstrual tension

syndrome with Vitex agnus castus: Con-

trolled, double-blind study versus pyridoxine. Phytomedicine 4 (3): 183-189.

Trial design

Parallel. Patients in the Agnolyt group received one capsule of Agnolyt and
one capsule of placebo daily. Patients in the pyridoxine group received one

capsule of placebo twice daily

on days 1 to 15, then one capsule of pyri-

doxine HCL (100 mg) twice daily on days 16 to 35 of the menstrual cycle.

Study duration
Dose
Route of administration

Randomized
Randomization adequate
Blinding

Blinding adequate
Placebo

Drug comparison
Drug name

3 menstrual cycles
1 capsule Agnolyt daily
Oral

Yes

No
Double-blind
Yes

No
Yes
Pyridoxine (vitamin Bg)
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Site description 15 study centers
No. of subjects enrolled 175

No. of subjects completed 105

Sex Female

Age 18-45 years

Inclusion criteria

Premenstrual tension syndrome (PMTS) symptoms had to correlate with
the luteal phase of the menstrual cycle, recur with every cycle, and be suffi-
ciently severe to affect the patient’s quality of life. For every menstrual cycle,
the patient had to be able to indicate at least one week in which she was free
from complaints. In addition, the patient should not have received any drug
therapy for the syndrome during the three menstrual cycles preceding the
start of the trial.

Exclusion criteria

Depression (not to exceed 10 point score on von Zerssen Depression
Scale), premenopausal complaints or marked irregular cycle anomalies,
women with idiopathic pregnancy icterus, severe pregnancy pruritus, or
Morbus Parkinson were excluded by anamnesis. Women wishing to con-
ceive, pregnant or nursing women, women with a known drug or alcohol
abuse problem, psychiatric conditions, neurotic personality, and serious
consuming illnesses. Disallowed concomitant medications included a list of
drugs, botanical products, and vitamins.

End points

Therapeutic response was assessed using the premenstrual tension syn-
drome scale (PMTS scale), the recording of six characteristic complaints of
the syndrome, and the clinical global impressions scale. After completion of
the trial, efficacy was assessed subjectively by the patient and physician.
Assessments were made at baseline and in the last seven days of the next
three menstrual cycles.

Results

Absolute changes of the PMTS scores were 10.1 points in the Agnolyt group
and 6.8 points in the pyridoxine group. This difference was significant, in fa-
vor of Agnolyt (p = 0.037). Improvement on the CGl scale was also more
marked in the Agnolyt group. The benefit-to-risk ratio was more favorable for
Agnolyt, as were the subjective ratings by doctors and patients.

Side effects

Mild adverse events (gastrointestinal and lower abdominal complaints, skin
manifestations, and transitory headache) occurred in five patients taking
pyridoxine and in 12 patients taking Agnolyt.
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Authors’ comments

At first glance, the effect of pyridoxine appears to be equivalent to that of
Agnolyt in the present comparative trial. However, careful evaluation of all
available data and scales permits the conclusion that Agnolyt was superior
to pyridoxine in the present study.

Reviewer’s comments

Although the outcome measures and inclusion/exclusion criteria were de-
fined and appropriate, there was no description of randomization. Study
rates Level Il as there was no placebo arm, and pyridoxine is a questionable
agent to use as a historical control. (3, 6)

Product Profile: Cycle Balance™

Manufacturer Zeller AG, Switzerland

U.S. distributor General Nutrition Corporation

Botanical ingredient Chaste tree fruit extract

Extract name Ze 440

Quantity 40 mg

Processing Plant to extract ratio 6-12:1, 60 percent
(m/m) ethanol

Standardization 0.6 percent casticin = 0.24 mg

Formulation Tablet

Recommended dose: Take one tablet daily with eight ounces of wa-
ter or juice.

DSHEA structure/function: May provide monthly support and hor-
monal balance in women.

Other ingredients: Cellulose, lactose.

Source(s) of information: Schellenberg, 2001; product package.

Clinical Study: Ze 440

Extract name Ze 440
Manufacturer Zeller AG, Switzerland
Indication Premenstrual syndrome

Level of evidence |
Therapeutic benefit Yes
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Bibliographic reference

Schellenberg R (2001). Treatment for the premenstrual syndrome with ag-
nus castus fruit extract: Prospective, randomized, placebo controlled study.
British Medical Journal 322 (7279): 134-137.

Trial design
Parallel.
Study duration 3 menstrual cycles
Dose 1 (20 mg extract) tablet daily
Route of administration Oral
Randomized Yes
Randomization adequate  Yes
Blinding Double-blind
Blinding adequate No
Placebo Yes
Drug comparison No
Site description 6 community clinics
No. of subjects enrolled 170
No. of subjects completed 169
Sex Female
Age Mean: 36 years

Inclusion criteria
Women 18 years or older, with premenstrual syndrome diagnosed accord-
ing to the DSM-II-R.

Exclusion criteria

Exclusion criteria were participation in other trials, concomitant psychother-
apy, pregnancy or breast-feeding, inadequate contraception, dementia, al-
cohol or drug dependence, concomitant serious medical condition, hyper-
sensitivity to agnus castus, fever, pituitary disease, and concomitant use of
sex hormones except oral contraceptives for which the doses were kept un-
changed.

End points

Main efficacy variable: change from baseline to end point (end of third cycle)
in women’s self-assessment of irritability, mood alteration, anger, headache,
breast fullness, and other menstrual symptoms including bloating. Second-
ary efficacy variables: changes in clinical global impressions (severity of
condition, global improvement, and risk or benefit) and responder rate (50
percent reduction in symptoms). Assessment was carried out at baseline
(start of the first menstrual cycle) and after the third cycle.
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Results

Patients who received agnus castus had a significant improvement in com-
bined symptoms compared with those on placebo according to self-assess-
ment and each of the three global impression items (p < 0.001). Responder
rates were 52 percent and 24 percent for active group and placebo, respec-
tively.

Side effects

Four subjects in the active group and three in placebo reported adverse ef-
fects, but none caused discontinuation of treatment. Complaints included
acne, intermenstrual bleeding or early period, and gastric upset.

Author’s comments
Dry extract of agnus castus fruit is an effective and well-tolerated treatment
for the relief of symptoms of premenstrual syndrome.

Reviewer’s comments

A well-done study overall; however, the exclusion criteria did not include
pyridoxine, evening primrose oil, or phytoestrogen substances. Women tak-
ing oral contraceptives were admitted to the study if the dose remained un-
changed, but the author did not describe how long the participants had been
on the hormonal therapy. (3, 5)






Cordyceps

Other common names: Chinese caterpillar fungus, dong
chong xia cao

Latin name: Cordyceps sinensis (Berk.) Sacc.
[Clavicipitaceae]

Plant part: Fungal mycelium

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Cordyceps sinensis is a parasitic fungus that grows on several spe-
cies of caterpillars found in the Tibetan highlands. The traditional
remedy is a composite, consisting of the fungal body as well as the
caterpillar larva. This natural material known as caterpillar fungus,
dong chong xia cao, is rare. Therefore, Chinese scientists have devel-
oped a technique for isolating fermentable strains of the fungus. The
result is a strain called Cs-4 that has been extensively characterized
and its pharmacological actions researched. The active components
of cordyceps have yet to be identified; however, cordycepin (3-
deoxyadenosine) and cordycepic acid (actually d-mannitol) may play
arole (Zhu, Halpern, and Jones, 1998a).

CordyMax® Cs-4 is a cordyceps product produced by Pharmanex,
LLC, a wholly owned subsidiary of Nu Skin Enterprises, Inc. Each
capsule contains 525 mg of fungal mycelium Cs-4. Cs-4 is available
in China in a commercial product called JinShuiBao.

SUMMARY OF REVIEWED CLINICAL STUDIES

Cordyceps is reported to have a tonic effect in humans, reducing
fatigue, intolerance to cold, dizziness, tinnitus, and memory loss,
while increasing respiratory capacity. Treatments with cordyceps are
associated with increased libido, lowered levels of blood lipid levels

255



(Buibe yum

pajeloosse
swojdwAs)
awoIpuAs
(1-111) paulwIBldpUN L BlUBYISY
(slene) pidij (SN) ¥-sO
poo|q pajen (-s0) @xe\ApioQ
-9[9) BlW Ajrep sawn el@oAw wool 77 ‘Xeueweyd ‘(eulyn)
(k-111) seA b apidipadAH € Bw oge -usnw pajuswie /077 ‘Xeueweyd oeginysuip
("ON |el1-|]9A9] S|el] JO "ON uolnedIpu| sjel] ul sonspdloeIRY)  JoINquisIg "S'N SWEeN }onpo.d

9oUapIAT) Hjauag

aso( 1onpoud

Jiainyoesnuepy

HTGVL RIVIWINAS SdHAIXAYO0D

256



Cordyceps 257

and blood sugar levels, as well as improved respiratory function, re-
nal function, liver function, and kidney function (Zhu, Halpern, and
Jones, 1998b).

CordyMax Cs-4

We reviewed two controlled studies on cordyceps (JinShuiBao),
one exploring the blood lipid-lowering (hypolipidemic) effects and
the other exploring the effects on fatigue associated with age.

Hyperlipidemia (Elevated Blood Lipid Levels)

The study on hypolipidemic effects was a large placebo-controlled
study completed in China. The study included 273 patients with
hyperlipidemia, including 215 with elevated cholesterol and 245 with
elevated triglycerides. Patients were treated with three (330 mg my-
celium) capsules three times daily for two months. Cordyceps low-
ered total cholesterol levels by 17.5 percent and trigylcerides by 9.2
percent. High-density lipoprotein levels were increased by 27.2 per-
cent. All changes were statistically significant compared to the pla-
cebo group levels (Shao, 1995). Our reviewer, Dr. David Heber, con-
cluded that this clinical effect could be significant and deserves
repetition. The trial report was an internal Pharmanex document and
did not include details such as the baseline lipid levels for the partici-
pants.

Asthenia Syndrome (Symptoms Associated with Aging)

The second trial included 59 men and women, 60 to 84 years old,
and studied symptoms of aging known in traditional Chinese medicine
as asthenia syndrome (Xu-Zheng). The symptoms included fatigue,
intolerance to cold, dizziness, tinnitus, pain in loins, hyposexuality,
urinary terminal dribbling, amnesia, alopecia (hair loss), and loos-
ened teeth. After three months of treatment with a dose of three (330
mg mycelium) capsules three times daily, the symptom score was re-
duced compared with the placebo group. There was improvement in
lassitude of loins and legs, intolerance to cold, cold in extremities,
dizziness, tinnitus, and frequency of nocturia. There was no change in
alopecia, loosened teeth, hyposexuality, or amnesia. Levels of the an-
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tioxidant superoxide dismutase (SOD) in red blood cells was in-
creased, and levels of malondialdehyde (MDA) in plasma were de-
creased, compared to baseline levels (Zhang et al., 1995). Dr. Heber
concluded that the therapeutic benefit was undetermined due to the
subjective outcome measures and other methodological inadequa-
cies.

ADVERSE REACTIONS OR SIDE EFFECTS

Adverse effects reported in one of the clinical studies were gastro-
intestinal upset and thirst (Shao, 1995).

INFORMATION FROM PHARMACOPOEIAL
MONOGRAPHS

Source of Published Therapeutic Monographs
Chinese Pharmacopoeia
Indications

The Chinese Pharmacopoeia states that Chinese caterpillar fungus
composite, consisting of the stroma of the fungus parasitized on the
larva along with the caterpillar, is indicated for chronic cough and
asthma, hemoptysis in phthisis, impotence, and seminal emissions
with aching of loins and knees. The action, according to traditional
Chinese medicine, is to tonify the lung and kidney meridians, dispel
phlegm, and arrest bleeding (Pharmacopoeia Commission of PRC,
1997).

Dose

Crude drug: 3 to 9 g (Pharmacopoeia Commission of PRC,
1997)
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DETAILS ON CORDYCEPS PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-

stances, those products are grouped together.
Clinical studies that follow each product, or group of products, are

grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Product Profile: CordyMax® Cs-4

Manufacturer Pharmanex, LLC

U.S. distributor Pharmanex, LLC

Botanical ingredient Cordyceps fermented mycelium

Extract name Cs-4

Quantity 525 mg

Processing Fermentable mycelial strain isolated from
the Cordyceps sinensis mushroom

Standardization No information

Formulation Capsule

Recommended dose: Take two capsules two to three times daily with
food and drink.

DSHEA structure/function: Promotes vitality and stamina. Supports
the body’s natural ability to adapt to daily dietary, occupational, and
environmental stresses. Clinical research supports its ability to pro-
mote healthy lung function.

Other ingredients: Gelatin.

Comments: Cs-4 is a specialized strain of cordyceps. It is sold in
China as JinShuiBao.

Source(s) of information: Product package.
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Clinical Study: JinShuiBao

Extract name Cs-4

Manufacturer Pharmanex, LLC

Indication Hyperlipidemia (elevated blood lipid levels)
Level of evidence 1]

Therapeutic benefit Yes

Bibliographic reference

Shao G (1995). Clinical report of jinshuibao capsule in treating hyper-
lipidemia. Journal of Administration of TCM. Report# G 076 090 152. (Also
published in Chung hsi i chieh ho tsu chih [China] 1985; 5 [11]: 652-654.)

Trial design
Parallel. Seven days prior to study, other lipid-lowering drugs were stopped.
All dietary habits, lifestyle, and activities were kept constant.

Study duration 2 months

Dose 3 (330 mg mycelium) capsules 3 times
daily

Route of administration Oral

Randomized Yes

Randomization adequate  No

Blinding Double-blind

Blinding adequate No

Placebo Yes

Drug comparison No

Site description Several Chinese hospitals

No. of subjects enrolled 273

No. of subjects completed Not given

Sex Not given

Age Not given

Inclusion criteria

Patients with primary hyperlipidemia or hypertriglyceremia with complaints
of hypertension or ischemic heart disease and normal blood tests, as well as
normal liver and kidney function.

Exclusion criteria
Patients with secondary hyperlipidemia due to diabetes, hypolipidemia, liver
and bile disease, and syndromes of renal disease.
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End points

Fasting blood specimens were collected to measure blood lipids, both be-
fore and after 30 and 60 days of treatment. Patients showing excellent or no
response to the drugs were excluded from observation, and treatment con-
tinued on patients who showed effective response to cordyceps in the clini-
cal tests. Blood levels of total cholesterol, triglycerides, and if possible high-
density lipoproteins were determined. Percent of blood lipid variation was
used to determine effectiveness of treatment to compensate for the different
analytical methods at different sites.

Results

Cordyceps lowered total cholesterol by 17.5 percent after two months, sta-
tistically more than placebo (p < 0.001). Also, after two months, triglycerides
were lowered by 9.2 percent and high-density lipoprotein levels were in-
creased by 27.2 percent (both p < 0.05 compared to placebo). The report did
not give baseline lipid levels.

Side effects

Study reported no serious side reactions (adverse effects included thirst,
gastrointestinal upset, and nausea). Two patients in both control and test
groups had increased serum glutamic pyruvic transaminase (SGPT), and
two patients in control and one patient in test group had decreased platelets.
Three patients stopped treatment due to somnolence, dizziness, and rash.

Author’s comments

The study showed that the effects of JinShuiBao in lowering total cholesterol
are trustworthy and can be used in treating hypercholesterolemia. A further
study in observing its effects in reducing triglycerides is required.

Reviewer’s comments

A significant decrease in cholesterol was documented; however, the study
needs to be repeated. Treatment length and sample size were appropriate,
and outcome measures were clearly defined. The sex and ages of patients
were not mentioned. The numbers of subjects was also different for each
variable and time frame. (0, 5)

Clinical Study: JinShuiBao

Extract name Cs-4
Manufacturer Jiangxi JinShuiBao Pharmaceutical L.L.C.,
China (Pharmanex, LLC)
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Indication Asthenia syndrome (symptoms
associated with aging)

Level of evidence 1]

Therapeutic benefit Undetermined

Bibliographic reference

Zhang Z, Huang W, Liao S, Li J, Lei L, Lui J, Leng F, Gong W, Zhang H, Wan
L, et al. (1995). Clinical and laboratory studies of JinShuiBao capsules in
eliminating oxygen free radicals in elderly senescent Xu-Zheng patients.
Journal of Management of Traditional Chinese Medicine 5 (Suppl): 14-18.
(Also published in part by Cao Z, Wen Y [1993]. Journal of Applied Tradi-
tional Chinese Medicine 1: 32-33.)

Trial design

Parallel. Three-arm study. Elderly patients were treated with either cordy-
ceps or placebo. In addition, 30 college students (age 17 to 20) formed a
control group.

Study duration 3 months

Dose 3 capsules (containing 330 mg powder
each) 3 times daily

Route of administration Oral

Randomized No

Randomization adequate  No

Blinding Not described

Blinding adequate No

Placebo Yes

Drug comparison No

Site description Not described

No. of subjects enrolled 59

No. of subjects completed 59

Sex Male and female

Age 60-84 years

Inclusion criteria

Asthenia syndrome (Xu-Zheng) is a group of major disease conditions ac-
cording to diagnostic classification of traditional Chinese medicine. Patients
with the syndrome who had four or more of the following senescent symp-
toms: fatigue, intolerance to cold, dizziness, tinnitus (and/or deafness), pain
in loins, hyposexuality, urinary terminal dribbling, amnesia, alopecia, and
loosened teeth. Patients discontinued other medication for the duration of
the study.
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Exclusion criteria
Patients suffering from obvious heart, lung, liver, and renal disease, severe
diabetes mellitus, stage Ill hypertension, and hyperthyroidism.

End points

Patients were examined every 15 days, and detailed recordings were made
of all changes in symptoms, signs, blood pressure, and heart rate. A total ac-
cumulated score of senescent symptoms was obtained by inquiring, obser-
vation, and pulse reading. Superoxide dismutase activity in red blood cells
as well as lipoperoxide (LPO) and malonaldehyde content in plasma were
also measured.

Results

Cordyceps therapy decreased the symptom score by at least two-thirds in
five patients, by one-third to two-thirds in 23 patients, and by less than one-
third in five patients. In the control group, none of the 30 patients had a de-
crease in score greater than one-third. Over 80 percent improvement was
seen in lassitude of loins and legs, intolerance to cold and cold in extremi-
ties, and dizziness. Also improved were tinnitus and frequency of nocturia.
No improvement occurred in alopecia, loosened teeth, hyposexuality, or am-
nesia. JinShuiBao elevated SOD levels and reduced LPO compared with
baseline measurement (both p < 0.01). SOD levels in the young adults was
significantly higher than the pretreatment levels for the elderly, and MDA
content was lower (both p < 0.01). However, after treatment with cordyceps,
SOD levels in the elderly were higher than in young adults and MDA levels
were comparable. Four months after completion of the study, SOD levels
were back to prestudy levels but MDA levels were still somewhat reduced.

Side effects
None mentioned in paper.

Authors’ comments

These data suggest that JinShuiBao (cordyceps) has the capability to in-
crease SOD activity and to decrease MDA content, possibly delaying the se-
nescence process of aging. It may be useful in treatment and/or prevention
of elderly senescent Xu-Zhneg.

Reviewer’s comments
This is a poorly described and designed study. No definite effect was re-
ported with the cordyceps preparation. (Translation reviewed) (0, 0)
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Other common names: American cranberry, large cranberry
Latin name: Vaccinium macrocarpon Aiton [Ericaceae]
Plant part: Fruit

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Cranberry is native to eastern North America. The shrub produces
small, dark-red fruits that are widely consumed as juice and sauce.
Cranberries contain anthocyanidins (cyanidin, peonidin), proantho-
cyanins (condensed tannins), flavonols (predominately myricetin and
quercetin), as well as organic acids (predominately quinic acid and
citric acid) (Winston et al., 2002).

Cranberry juice concentrate and low-calorie cocktail products,
which were studied clinically, are produced by Ocean Spray Cran-
berries, Inc., of Lakeville, Massachusetts.

A dry extract, Cranberry AF™, marketed by Solaray®, Inc., and
manufactured by Nutraceutical Corporation, Park City, Utah, was
also tested clinically. The extract is marketed in capsules containing
400 mg extract, under the trade name CranActin®.

SUMMARY OF REVIEWED CLINICAL STUDIES

The three double-blind, placebo-controlled studies on cranberry
products we review here address prevention of urinary tract infection
(UTD). In vitro studies indicate that cranberry products prevent adhe-
sion of bacteria to the cell walls of the urinary tract, thus preventing
infection (Winston et al., 2002). Although some of the study methods
in the clinical studies cited could be improved, these studies also sug-
gest a benefit in the prevention of bacteriuria (greater than or equal to
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10,000 colony-forming units per ml) and symptomatic urinary tract
infection.

Cranberry Juice Cocktail/Concentrate

Urinary Tract Infection (Prevention)

A well-conducted study with 153 elderly women demonstrated a
reduced frequency of bacterial infections compared to placebo after
four to eight weeks of administration of 300 ml cranberry juice cock-
tail per day. Those with bacterial infections, indicated by urine sam-
ples containing white blood cells and high concentrations of bacteria,
and taking cranberry juice cocktail were only about one-quarter as
likely as the placebo group to continue to have an infection the next
month (Avorn et al., 1994).

A pilot study including 15 children with neurogenic bladder re-
ceiving intermittent catheterization four times a day investigated the
effect of cranberry juice cocktail on the frequency of bacteriuria. Ad-
ministration of 2 oz cranberry juice concentrate, the equivalent of 300
ml cranberry juice cocktail, for three months had no effect on bacte-
rial counts in the urine of these children (Schlager et al., 1999).

CranActin

Urinary Tract Infection (Prevention)

A crossover trial studied ten sexually active women who had a his-
tory of urinary tract infections. They were given either 400 mg cran-
berry extract (CranActin) or placebo daily for three months before
switching treatments. The women had significantly fewer infections
while taking the cranberry product compared to when they took the
placebo (Walker et al., 1997).

ADVERSE REACTIONS OR SIDE EFFECTS

No significant side effects were reported with the use of cranberry
juice or extract.
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INFORMATION FROM PHARMACOPOEIAL
MONOGRAPHS

Source of Published Therapeutic Monographs
American Herbal Pharmacopoeia (AHP)
Indications

The American Herbal Pharmacopoeia lists the following indica-
tions supported by clinical trials for cranberry products: urinary tract
infections and reduction of urinary odor. Actions include bacterial
antiadhesion activity, possibly vitamin B, absorption-enhancing ef-
fects, and cholesterol-lowering, anticancer, and vasorelaxant effects
(Winston et al., 2002).

Doses

Juice: 30 to 300 ml daily (Winston et al., 2002)

Dry extract: 400 to 450 mg cranberry solids twice daily (Winston
et al., 2002)

Contraindications

The AHP states that no contraindications are cited in the literature
(Winston et al., 2002).

Adverse Reactions
The AHP lists no known adverse reactions (Winston et al., 2002).
Precautions

The AHP suggests that in the treatment of cystitis, conditions such
as pyelonephritis must be ruled out before relying on only cranberry
(Winston et al., 2002). Also, if urinary tract infection symptoms per-
sist despite use of cranberry, a physician should be consulted.
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Drug Interactions

The AHP lists no known drug interactions in the literature (Winston
et al., 2002).

REFERENCES
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DETAILS ON CRANBERRY PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-
stances, those products are grouped together.

Clinical studies that follow each product, or group of products, are
grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Index to Cranberry Products

Product Page
Cranberry Juice Cocktail 270
CranActin® 274

Product Profile: Cranberry Juice Cocktail

Manufacturer Ocean Spray Cranberries, Inc.

U.S. distributor Ocean Spray Cranberries, Inc.

Botanical ingredient Cranberry fruit juice

Extract name N/A

Quantity 2 ounces cranberry concentrate equivalent
to 300 ml cranberry juice cocktall

Processing No information

Standardization No information

Formulation Liquid

Recommended dose: Serving size: 8 fl oz; for maintaining urinary
tract health: 10 fl oz.

DSHEA structure/function: Food label: helps maintain immune sys-
tem health; helps maintain healthy bones, teeth, and skin; and helps
maintain urinary tract health

Other ingredients: Filtered water, high fructose corn syrup, ascorbic
acid.

Source(s) of information: Schilager et al., 1999; product label.
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Clinical Study: Cranberry Juice Cocktail

Extract name N/A

Manufacturer Ocean Spray Cranberries, Inc.

Indication Urinary tract infection; bacterial
bladder infections in elderly women
(prevention)

Level of evidence I

Therapeutic benefit Yes

Bibliographic reference

Avorn J, Monane M, Gurwitz J, Glynn R, Choodnovskiy I, Lipsitz L (1994).
Reduction of bacteriuria and pyuria after ingestion of cranberry juice. Jour-
nal of the American Medical Association 271 (10): 751-754.

Trial design
Parallel. One-month run-in with placebo beverage.

Study duration 6 months
Dose 300 ml per day
Route of administration Oral
Randomized Yes
Randomization adequate  Yes

Blinding Double-blind
Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Multisite

No. of subjects enrolled 192

No. of subjects completed 153

Sex Female

Age Mean: 78.5 years

Inclusion criteria

Subjects in long-term care facility and elderly housing complexes.

Exclusion criteria

Subjects with terminal diseases or severe dementia.

End points

Urine samples were collected at baseline and then monthly (total seven
samples). Samples were tested for bacteria and white blood cells. If subjects
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were taking antibiotics, collection of urine was cancelled for that month and
then resumed the following month. The primary outcome was bacteriuria
(greater than or equal to 100,000 organisms per ml urine) and pyuria (white
blood cells in the urine).

Results

Effect of cranberries on reducing frequencies of bacteriuria with pyuria in el-
derly women was not seen until after four to eight weeks with daily cranberry
juice intake. Bacteriuria with pyuria was found in 28.1 percent of urine sam-
ples in the placebo group, compared to only 15.0 percent in the cranberry
group. Those with a bacteriuric-pyuric infected urine sample were only about
one-quarter as likely as controls to continue to have an infected sample the
next month (odds ratio 0.27, p = 0.006).

Side effects
None mentioned in study.

Authors’ comments
These findings suggest that use of a cranberry beverage reduces the fre-
quency of bacteriuria with pyuria in older women.

Reviewer’s comments

A very good study demonstrating a decrease in bacteriuria and pyuria in
older women. Length of treatment was adequate, sample size appropriate,
and the outcome measures clearly defined. (4, 6)

Clinical Study: Cranberry Juice Concentrate

Extract name N/A
Manufacturer Ocean Spray Cranberries, Inc.
Indication Urinary tract infection; bacterial bladder

infections in children with neurogenic
bladder (prevention)

Level of evidence |

Therapeutic benefit No

Bibliographic reference

Schlager TA, Anderson S, Trudell J, Hendley JO (1999). Effects of cranberry
juice on bacteriuria in children with neurogenic bladder receiving intermit-
tent catheterization. The Journal of Pediatrics 135 (6): 698-702.
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Trial design
Crossover after three months.

Study duration 3 months

Dose 2 ounces of cranberry concentrate per
day (equal to 300 ml of cranberry juice
cocktail)

Route of administration Oral

Randomized Yes

Randomization adequate  No

Blinding Double-blind

Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Homes

No. of subjects enrolled 15

No. of subjects completed 15

Sex Male and female

Age 2-18 years

Inclusion criteria

Children with neurogenic bladder receiving clean intermittent catheteri-
zation four times a day, living at home, with normal findings on renal ultra-
sonography and voiding cystourethrogram, and living within a one-hour
drive of the hospital.

Exclusion criteria
None mentioned.

End points

Weekly home visits with sample urine from intermittent catherization. The
urine was cultured and the frequency of bacteriuria (greater than or equal to
10,000 colony-forming units per mL urine) was determined.

Results

Frequency of bacteriuria in children drinking cranberry concentrate and pla-
cebo beverage were both 75 percent. No significant difference was ob-
served in the acidification of urine in the two treatments.

Side effects
None observed.
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Authors’ comments

The frequency of bacteriuria in children with neurogenic bladder receiving
intermittent catherization is 70 percent. Cranberry concentrate had no effect
on bacteria counts in this population.

Reviewer’s comments

This study demonstrated no beneficial effect of a cranberry concentrate on
children with neurogenic bladder. The study is limited by small sample size;
however, the treatment length was adequate. (3, 5)

Product Profile: CranActin®

Manufacturer Nutraceutical Corporation

U.S. distributor Solaray, Inc.

Botanical ingredient Cranberry fruit extract

Extract name Cranberry AF™

Quantity 400 mg

Processing No information

Standardization Tested for and guaranteed to contain
bacterial antiadherence activity

Formulation Capsule

Recommended dose: One capsule two to four times per day.

DSHEA structure/function: CranActin is intended to provide dietary
support to help promote a normal, healthy urinary tract.

Other ingredients: Vitamin C (as ascorbic acid) 30 mg, gelatin (cap-
sule), magnesium oxide, cellulose, magnesium stearate, vegetable
juice, silica.

Comments: Also available as CranActin Chewables.

Source(s) of information: Product package.

Clinical Study: CranActin™

Extract name Cranberry AF
Manufacturer Solaray, Inc.
Indication Urinary tract infection (prevention)

Level of evidence |
Therapeutic benefit Yes
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Bibliographic reference

Walker EB, Barney DP, Mickelsen JN, Walton RJ, Mickelsen RA (1997).
Cranberry concentrate: UTI prophylaxis. The Journal of Family Practice 45

(2): 167-168.

Trial design
Crossover after three months.

Study duration 3 months

Dose 1 (400 mg) capsule daily
Route of administration Oral

Randomized Yes

Randomization adequate  Yes

Blinding Double-blind

Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description 1 hospital

No. of subjects enrolled 19

No. of subjects completed 10

Sex Female

Age 28-44 years (median: 37)

Inclusion criteria

Sexually active women between the ages of 18 and 45 years who were gen-
erally healthy other than suffering from a demonstrated history of urinary
tract infections (four UTIs during the previous year or at least one UTI within
the previous 3 months).

Exclusion criteria
Pregnancy.

End points
Symptomatic urinary tract infection with diagnostic culture.

Results

Cranberry concentrate was found to be more effective than placebo in re-
ducing the occurrence of UTI (p < 0.005). While taking cranberry, seven of
the ten subjects exhibited fewer UT]Is, two subjects exhibited the same num-
ber, and one subject experienced one more UTI. Of the total 21 incidents of
UTls recorded among the participants during the six months, six UTls oc-
curred during the time they were taking cranberry. The frequency was calcu-
lated to be an average of 2.4 infections per year. In contrast, a total of 15
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UTIs occurred while on placebo. This frequency was calculated as an aver-
age of 6.0 infections per year.

Side effects
None mentioned.

Authors’ comments

Data reveal that daily consumption of powdered cranberry extract as a di-
etary supplement can help reduce the number of urinary tract infections
over a period of three months.

Reviewer’s comments

This study demonstrates a reduction in the number of urinary tract infections
experienced by women on a cranberry supplement. There are some flaws in
the study, however, such as a small number of patients and no definition of a
UTI. The study also lacks details regarding the cranberry supplement. (5, 3)



Devil’s Claw

Latin name: Harpagophytum procumbens (Burch.) DC. ex
Meisn. [Pedaliaceae]
Plant part: Root

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Devil’s claw is a native South African plant with large under-
ground tubers. The chopped and dried tubers have been used tradi-
tionally for their tonic, antipyretic, and analgesic properties. Several
iridoid glycosides, notably harpagoside, are used to characterize the
plant (Schulz, Hinsel, and Tyler, 2001).

Harpadol® capsules, manufactured by Arkopharma Laboratoires
Pharmaceutiques in France, contain powdered root. A dose of six
(435 mg) capsules per day delivers 57 mg harpagoside. The capsules
are sold in the United States as Arkojoint™ by Arkopharma/Health
from the Sun in Newport, New Hampshire.

The extract WS 1531 is manufactured by Dr. Willmar Schwabe
GmbH & Co. in Germany. The extract has a ratio of 6 to 9:1, and a
dose of 600 or 1200 mg per day delivers 50 or 100 mg harpagoside,
respectively. This extract is not sold in the United States.

Ardeypharm GmbH in Germany produces an extract with a ratio of
2.5:1. A dose of 800 mg three times daily delivers 50 mg harpagoside.
This product is not available in the United States.

SUMMARY OF REVIEWED CLINICAL STUDIES

Devil’s claw preparations have been examined for their analgesic
(pain relieving) and anti-inflammatory properties (Schulz, Hénsel,
and Tyler, 2001). We review three trials here, one for the treatment of
osteoarthritis and two for lower back pain. Osteoarthritis is a com-
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mon rheumatic disease, characterized by pain, inflammation, and re-
duced joint function. The cause of back pain is often unknown, but it
has been attributed to several different causes, including weak back
muscles and reduced flexibility of the spine (Chrubasik et al., 1996).

Arkojoint
Osteoarthritis

In a comparison study with 92 patients, Harpadol (Arkojoint) re-
duced pain due to osteoarthritis of the knee and hip. A dose of six cap-
sules a day (2.6 g root powder) was compared with 100 mg of
diacerhein (an anthraquinone derivative) in this four-month study.
Diacerhein and Harpadol reduced pain to a similar extent, but by the
end of the study, the Harpadol group used significantly fewer analge-
sics and NSAIDs (nonsteroidal anti-inflammatory drugs) (Chantre
et al., 2000). This was a well-designed and well-conducted study.
However, there was no placebo group, and diacerhein is a relatively
unproven remedy. The choice of a well-documented agent to serve as
the control would have strengthened the study.

WS 1531
Lower Back Pain

A study including 183 subjects with lower back pain compared
two doses of devil’s claw extract WS 1531 to placebo. Patients were
given either 600 or 1200 mg extract WS 1531 or placebo for one
month. As a result, there was a trend toward an increase in pain-free
days for the two devil’s claw groups during the last week of the study.
However, there was no significant difference from placebo (Chru-
basik et al., 1999).

Ardeypharm
Lower Back Pain

Another one-month study with 109 subjects with lower back pain
again showed a trend toward reduction in pain with devil’s claw that
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was not significantly different from placebo. Reduction in pain was
confined to a subgroup whose back pain did not radiate to one or both
legs. The devil’s claw treatment was 800 mg extract (Ardeypharm
GmbH) three times daily (50 mg harpagoside daily) (Chrubasik et al.,
1996).

ADVERSE REACTIONS OR SIDE EFFECTS

All three devil’s claw products were well tolerated. The only side
effects mentioned were diarrhea (Chantre et al., 2000) and mild and
infrequent gastrointestinal symptoms (Chrubasik et al., 1999).

INFORMATION FROM PHARMACOPOEIAL
MONOGRAPHS

Sources of Published Therapeutic Monographs

British Herbal Compendium (BHC)
European Scientific Cooperative on Phytotherapy (ESCOP)
German Commission E

Indications

Devil’s claw root, consisting of the dried, secondary tubers, is ap-
proved by the German Commission E and listed by the BHC and
ESCOP as being used for the treatment of loss of appetite and dys-
pepsia. It is also indicated for supportive therapy of degenerative dis-
orders of the locomotor system, including painful arthrosis and
tendonitis (Blumenthal et al., 1998; Bradley, 1992; ESCOP, 1996).
Actions include choleretic (digestive stimulant), antiphlogistic (anti-
inflammatory), and mildly analgesic (Blumenthal et al., 1998; Brad-
ley, 1992).

Doses
For Dyspepsia or Lack of Appetite

Tuber: 1.5 g daily (Blumenthal et al., 1998)
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Decoction: 0.5 g tuber three times daily (Bradley, 1992;
ESCOP, 1996)

Tincture: (1:5, 25 percent ethanol), 1 ml three times daily
(Bradley, 1992) or (1:10, 25 percent ethanol) 2 ml three times
daily (ESCOP, 1996)

For Painful Arthrosis or Tendonitis

Tuber: 1 to 3 g three times daily (ESCOP, 1996)
Decoction: 1.5 to 3 g tuber three times daily (ESCOP, 1996)

Extracts: hydroalcoholic, equivalent to 1 to 3 g tuber three times
daily (ESCOP, 1996)

Other Indications

Tuber: 4.5 g daily (Blumenthal et al., 1998)

Decoction: 1.5 to 2.5 g dried tuber three times daily (Bradley,
1992)

Extract: (1:1, 25 percent ethanol), 1 to 2ml three times daily
(Bradley, 1992)

Treatment Period

ESCOP recommends treatment for at least two to three months in
the case of arthrosis; if symptoms persist, consult a doctor (ESCOP,
1996).

Contraindications

The Commission E, the BHC, and ESCOP list gastric and duode-
nal ulcers as contraindications (Blumenthal et al., 1998; Bradley,
1992; ESCOP, 1996).

Adverse Reactions

The Commission E lists no known adverse reactions, but ESCOP
states that mild gastrointestinal disturbances may occur in sensitive
individuals, especially at higher dosage levels (Blumenthal et al.,
1998; ESCOP, 1996).
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Precautions

The Commission E suggests that with gallstones, use only after
consultation with a physician (Blumenthal et al., 1998).

Drug Interactions

The Commission E lists no known drug interactions (Blumenthal
et al., 1998).
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DETAILS ON DEVIL’S CLAW PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-
stances, those products are grouped together.

Clinical studies that follow each product, or group of products, are
grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Index to Devil’s Claw Products

Product Page
Arkojoint™ 283
WS 1531 286
Devil’s Claw 288

Product Profile: Arkojoint™

Manufacturer Arkopharma Laboratoires
Pharmaceutiques, France

U.S. distributor Health from the Sun/Arkopharma

Botanical ingredient Devil’s claw secondary roots

Extract name None given

Quantity 435 mg

Processing Powdered root

Standardization Iridoid glycosides (14.5 mg)

Formulation Capsules

Recommended dose: Take one to two capsules three times a day
with food and a full glass of water. Best results are obtained after one
month with continued use.

DSHEA structure/function: Helps maintain healthy, flexible joints.

Other ingredients: Cellulose derivative (capsule shell), vegetal mag-
nesium stearate.
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Comments: Sold as Harpadol in Europe.

Source(s) of information: Product package.

Clinical Study: Harpadol®

Extract name
Manufacturer

Indication
Level of evidence
Therapeutic benefit

Bibliographic reference

N/A
Arkopharma Laboratoires

Pharmaceutiques, France
Osteoarthritis

|
Trend

Chantre P, Cappelaere A, Leblan D, Guedon D, Vandermander J, Fournie B
(2000). Efficacy and tolerance of Harpagophytum procumbens versus
diacerhein in treatment of osteoarthritis. Phytomedicine 7 (3): 177-183.

Trial design

Parallel. Patients in the comparison group took two (50 mg) capsules of
diacerhein plus six capsules of placebo per day.

Study duration
Dose

Route of administration

Randomized

Randomization adequate

Blinding
Blinding adequate
Placebo

Drug comparison
Drug name

Site description

No. of subjects enrolled
No. of subjects completed

Sex
Age

4 months
6 (435 mg) capsules/day (plus 2

capsules placebo/day)
Oral

Yes
Yes
Double-blind
Yes

No
Yes
Diacerhein

Multicenter

122

92

Male and female

30-79 years (mean: 62)



Devil’s Claw 285

Inclusion criteria

Patients suffering from osteoarthritis of the knee and hip. Spontaneous pain
intensity rated 50 mm on a 100 mm visual analog scale and a score of at
least 4 in the Lequesne Algofunctional Index. Patients also had to show a
grade 1, 2, or 3 in Kellgren’s scale.

Exclusion criteria

Significant renal, hepatic, hematological, or cardiovascular disease. Inflam-
matory articular diseases, chondrocalcinosis. Very severe arthritis (unable
to walk and/or requiring surgical intervention). Past or present malignancy.
Oral, intra-articular, or parenteral corticosteroids within the previous four
weeks. Chondroprotective drugs (e.g., glucosamine sulfate, hyaluronic acid,
chondroitin sulfate, etc.) within the previous eight weeks. Gastritis and/or
gastroduodenal ulcer in active phase. History of allergic reactions to non-
steroidal anti-inflammatory drugs (NSAIDs). Pregnancy or lactation.

End points

Primary end point: visual analog scale was used to record the level of spon-
taneous pain. Secondary end point: functional disability of movement, Le-
quesne index score, and amount of diclofenac or paracetamol-caffeine
taken as rescue drugs if pain relief was judged by the patient to be inade-
quate.

Results

Both treatments showed a marked reduction in spontaneous pain index
(63.6 to 31.3 in Harpadol patients, 61.6 to 35.8 in diacerhein patients) with-
out significant difference between the two. A similar result was true for the
Lequesne functional index scores. At the completion of four months, pa-
tients on Harpadol were using significantly fewer NSAIDs and analgesics
than patients on diacerhein. In a global assessment of efficacy, 65.3 percent
of patients taking Harpadol and 60 percent taking diacerhein were judged as
having a positive outcome.

Side effects

Frequency of adverse effects in Harpadol group was lower than in di-
acerhein group. Diarrhea (most frequently reported side effect) occurred in
8.1 percent of Harpadol patients and in 26.7 percent of diacerhein patients.

Authors’ comments

One can argue that without a placebo arm it is difficult to judge effectiveness
of the two drugs investigated in this study. However, the importance of pla-
cebo effect in osteoarthritis has been recently assessed. The results of the
present study confirm the efficacy and the very good tolerance of Harpadol
in the treatment of osteoarthritis. Harpadol is at least comparable with
diacerhein and is an effective therapeutic agent in osteoarthritis and can be
safely administrated to patients.
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Reviewer’s comments

This is a well-designed and well-conducted study. However, no placebo
group was included. The trial is rated as Level Il due to the use of diacerhein,
an unproven remedy as a control and not a well-documented efficacious
agent. (5, 6)

Product Profile: WS 1531

Manufacturer Dr. Willmar Schwabe GmbH & Co.,
Germany

U.S. distributor None

Botanical ingredient Devil’s claw root extract

Extract name WS 1531

Quantity 200 mg

Processing Plant to extract ratio 6-9:1

Standardization 17 mg harpagoside (8.3%)

Formulation Tablet

Source(s) of information: Chrubasik et al., 1999.

Clinical Study: WS 1531

Extract name WS 1531

Manufacturer Dr. Willmar Schwabe GmbH & Co.,
Germany

Indication Lower back pain

Level of evidence |

Therapeutic benefit No

Bibliographic reference

Chrubasik S, Junck H, Breitschwerdt H, Conradt Ch, Zappe H (1999). Effec-
tiveness of Harpagophytum extract WS 1531 in the treatment of exacerba-
tion of low back pain: A randomized, placebo-controlled, double-blind study.
European Journal of Anaesthesiology 16 (2): 118-129.

Trial design
Parallel, three-group study.
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Study duration 1 month

Dose 600 mg extract (50 mg harpagoside) or
1200 mg extract (100 mg harpagoside)
daily

Route of administration Oral

Randomized Yes

Randomization adequate  Yes

Blinding Double-blind

Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Not described

No. of subjects enrolled 197

No. of subjects completed 183

Sex Male and female

Age 18-75 years

Inclusion criteria

Subjects suffering from low back pain with or without radiation to the legs, at
least six months susceptibility to low back pain, a current exacerbation of
their complaint affecting both rest and movement, pain greaterthana 5on a
1 to 10 visual analog scale, and expected to require at least four weeks of
symptomatic treatment.

Exclusion criteria

Low back pain attributable to identifiable causes such as disc prolapse, hip
disease, spondylolisthesis, osteomalacia, or inflammatory arthritis. Partici-
pation within 30 days in any other clinical study. Serious organic illness af-
fecting any organ system. A history of drug or alcohol abuse or requirement
for psychotherapeutic agents. Pregnancy, actual or possible, or lactation.
Known allergy to any of the proposed trial medications. Difficulties with lan-
guage or anticipated cooperation.

End points

Patient condition was monitored using the Arhus Low Back Pain Index. The
primary outcome measure was the number of patients who were pain-free
without the permitted rescue medication for five days out of the last week of
the study. Subsidiary outcome measures were the change in Arhus Low
Back Pain Index relative to baseline and the consumption of rescue medica-
tion, tramadol (tramadol was allowed to patients in doses from 50 to 400 mg
per day if necessary).

Results
The number of patients who were pain-free without using tramadol for at
least five days of last week was three in placebo group, six in H600 group,
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and ten in H1200 group. The median overall change in Arhus index was
about 20 percent in all three groups. These changes in the three groups
were significantly different from baseline, but not significantly different from
one another.

Side effects
No evidence for side effects except possibly for mild and infrequent gastroin-
testinal symptoms.

Authors’ comments

Harpagophytum can probably help many of those suffering from low back
pain who might also be helped by bed rest, paracetamol, NSAIDs, or manip-
ulation, and back school. Of a wide range of treatments for low back pain,
none is convincingly effective in patients suffering from back pain for more
than three months. Overall, 10 percent of the patients in this study re-
sponded to the primary outcome measures (no pain for five days of last
week of study), but most of these responders had had back pain for less
than six weeks. One could argue that at least half of the patients who would
have responded to anything responded to the treatment (including placebo).
The daily contact and interest of the investigators probably provided its own
distinct psychotherapeutic benefits in an ailment which is heavily influenced
by psychological and social factors.

Reviewer’s comments

This is a well-designed study with adequate sample size and inclusion/
exclusion criteria. There was a trend toward less need for tramodal in the two
devil’s claw groups, but no significant differences from the placebo group
were seen. (5, 6)

Product Profile: Devil’s Claw

Manufacturer Ardeypharm GmbH, Germany

U.S. distributor None

Botanical ingredient Devil’s claw secondary roots extract
Extract name None given

Quantity 400 mg

Processing Plant to extract ratio 2.5:1
Standardization 2% harpagoside

Formulation Tablet

Source(s) of information: Chrubasik et al., 1996.
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Clinical Study: Devil’s Claw

Extract name None given

Manufacturer Ardeypharm GmbH, Germany
Indication Lower back pain

Level of evidence |

Therapeutic benefit No

Bibliographic reference

Chrubasik S, Zimpfer Ch, Schutt U, Ziegler R (1996). Effectiveness of
Harpagophytum procumbens in treatment of acute low back pain. Phyto-
medicine 3 (1): 1-10.

Trial design
Parallel.
Study duration 1 month
Dose 2 (400 mg) tablets 3 times daily (50
mg harpagoside/day)
Route of administration Oral
Randomized Yes
Randomization adequate  Yes
Blinding Double-blind
Blinding adequate Yes
Placebo Yes
Drug comparison No
Site description Not described
No. of subjects enrolled 118
No. of subjects completed 109
Sex Male and female
Age 18-75 years

Inclusion criteria

Patients with at least six months of low back pain not attributable to identifi-
able causes (e.g., disc prolapse, hip disease, spondylolisthesis, osteo-
malacia, or inflammatory arthritis). Those suffering from acute increases of
pain that affected both rest and movement, who were expected to require at
least four weeks of symptomatic treatment.

Exclusion criteria
Participation in other clinical studies within the past 30 days, pregnancy, lac-
tation, or insufficient contraceptive methods, difficulties with language or co-
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operation, known allergy to any of the proposed trial medications, a history
of drug or alcohol abuse, requirement for psychotherapeutic agents, or seri-
ous organic illness affecting any of the organ systems.

End points

Patients given either placebo or devil’s claw were allowed to take a rescue
medication, tramadol, if pain relief not adequate. Primary measure of effec-
tiveness was amount of tramadol patients took to alleviate back pain in the
last three weeks of study. Secondary measures were numbers of totally
pain-free patients at the end of treatment and change in Arhus Low Back
Pain Index relative to baseline.

Results

Tramadol (rescue drug) consumption during the last three weeks of treat-
ment was 95 mg in the drug group and 102 mg in the placebo group. Aver-
age pain score on the Arhus index did not correlate with average tramadol
consumption. After four weeks, nine patients in the drug group and one pa-
tient in the placebo group were pain-free. Arhus index in both groups im-
proved significantly after four weeks of treatment (20 percent improvement
in drug group, 8 percent in placebo group; difference between the groups:
p=0.059). Reduction in pain in the drug group was confined to the subgroup
of patients whose pain did not radiate to one or both legs.

Side effects
No identifiable clinical, hematological, or biochemical side effects.

Authors’ comments

Change in tramadol consumption was chosen as the principal outcome
measure on the simplistic assumption that greater pain would lead to
greater consumption. That was probably confounded by the fact that most
patients prefer a degree of pain to some of the side effects that can accom-
pany most conventional analgesic treatments. Although the design of this
study prevents conclusions to be drawn, treatment with devil’s claw for four
weeks appears to have caused a greater number of patients to become
pain-free than did placebo and a greater percentage of pain reduction in the
Arhus index.

Reviewer’s comments
This study was well designed, but there was really no proven benefit of test
drug over placebo. (5, 6)



Dragon’s Blood Croton

Other common names: Sangre de drago
Latin name: Croton lechleri Miill. Arg. [Euphorbiaceae]
Plant part: Sap

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Sangre de drago, meaning dragon’s blood, is a common name for
closely related species of Croton growing in South America. The
English term, dragon’s blood, is a common name used to describe dif-
ferent genera from Malaya, the Canary Islands, Guyana in the West
Indies, and South America. Dragon’s blood croton, or C. lechleri, is a
South American tree whose blood-red latex or sap is a traditional
remedy. It is used internally for coughs, flu, “lung problems,” diar-
rhea, and stomach ulcers, and externally for wound healing. The ma-
jor constituents of the sap are proanthocyanidins, which are also
called condensed tannins. The sap also contains taspine (a phenan-
threne alkaloid) as well as lignans (Jones, in press; Ubillas et al.,
1994).

SP-303™ is an extract from the sap of dragon’s blood croton that is
high in proanthocyanidin content. The SP-303 extract is manufactured
by Shaman Pharmaceuticals, Inc., and is found in two different products:
SB-Normal Stool Formula™, distributed by ShamanBotanicals.com;
and Bowel Support Formula, distributed by General Nutrition Corpora-
tion. Tablets of both products contain 250 mg SP-303 each. SP-303 was
studied experimentally under the name Provir.™
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SUMMARY OF REVIEWED CLINICAL STUDIES

The two trials reviewed here study the use of SP-303 for AIDS-
related diarrhea. These studies are relevant, as chronic diarrhea is of-
ten a problem for those affected with HIV (human immunodeficiency
virus). The incidence of diarrhea caused by infectious organisms has
been reduced with the advent of new treatments for HIV. However,
many patients continue to have chronic diarrhea even though exten-
sive evaluation has not revealed any pathogenic cause (Holodniy
et al., 1999).

SP-303

Diarrhea in AIDS Patients

A well-conducted, placebo-controlled, double-blind study included
45 AIDS patients (HIV-1 infection) with chronic diarrhea. After four
days of administration of two (250 mg) capsules every six hours,
there was a significant reduction in stool weight and stool frequency
compared to placebo (Holodniy et al., 1999).

A subsequent study with 393 AIDS patients with diarrhea com-
pared 250 mg delayed-release tablets, 500 mg delayed-release tab-
lets, and 500 mg delayed-release beads to placebo. The final dose lev-
els were 500 mg or 1000 mg four times daily. A significant reduction
in stool weight was observed for the group given 500 mg delayed-
release tablets (a total of 4 g per day) compared with placebo. There
was also a significant reduction compared to baseline measurements.
No other treatment group showed significant changes (Koch, 2000).
Unfortunately, this study was not written up in full, and many details
of the study methodology were not included in the report we re-
viewed.

ADVERSE REACTIONS OR SIDE EFFECTS

No serious adverse effects or laboratory abnormalities were ob-
served in either study cited.
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DETAILS ON DRAGON’S BLOOD PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-
der as in the Summary Table. A profile on an individual product is
followed by details of the clinical studies associated with that prod-
uct. In some instances a clinical study, or studies, supports several
products that contain the same principal ingredient(s). In these in-
stances, those products are grouped together.

Clinical studies that follow each product, or group of products, are
grouped by therapeutic indication, in accordance with the order in the
Summary Table.

Index to Dragon’s Blood Products

Product Page
SB-Normal Stool Formula™ 295
Bowel Support Formula 296

Product Profile: SB-Normal Stool Formula™

Manufacturer Shaman Pharmaceuticals, Inc.

U.S. distributor ShamanBotanicals.com

Botanical ingredient Dragon’s blood croton sap from bark
extract

Extract name SP-303

Quantity 350 mg

Processing No information

Standardization 250 mg SP-303

Formulation Tablet (enteric coated)

Recommended dose: Take one to two tablets, two to four times per
day as needed or as directed by a physician. Take with water. Do not
break or crush tablets.

DSHEA structure/function: Normalizes excess water flow in the
bowel (intestinal tract) and promotes normal stool formation, without
causing constipation.
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Cautions: This product should not be used for people with bloody di-
arrhea and high fever. If experiencing these symptoms, consult a phy-
sician.

Other ingredients: Microcrystalline cellulose, coating (methacrylic
acid copolymer, magnesium silicate, triethyl citrate), glyceryl mono-
stearate, sodium starch glycolate, silicon dioxide.

Comments: Also called Provir.

Source(s) of information: Product label; Holodniy et al., 1999.

Product Profile: Bowel Support Formula

Manufacturer Shaman Pharmaceuticals, Inc.
U.S. distributor General Nutrition Corporation
Botanical ingredient Dragon’s blood croton sap extract
Extract name SP-303™

Quantity 350 mg

Processing No information

Standardization 250 mg of SP-303

Formulation Tablet

Recommended dose: Take one to two tablets, two to four times a day
with water, as needed or as directed by a physician. Do not break or
crush tablets.

DSHEA structure/function: Helps manage occasional diarrhea. Nor-
malizes water and chloride secretion in the bowel. Promotes normal
stool formation.

Cautions: For occasional diarrhea only. Consult a physician if experi-
encing persistent diarrhea. Do not use this product if experiencing
bloody diarrhea or a fever.

Other ingredients: Microcrystalline cellulose, coating (methacrylic
acid copolymer, magnesium silicate, triethyl citrate), glyceryl mono-
stearate, sodium starch glycolate, silicon dioxide.

Comments: Also called Provir.

Source(s) of information: Product package; Holodniy et al., 1999.
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Clinical Study: Provir™

Extract name SP-303

Manufacturer Shaman Pharmaceuticals, Inc.
Indication Diarrhea in AIDS patients
Level of evidence |

Therapeutic benefit Yes

Bibliographic reference

Holodniy M, Koch J, Mistal M, Schmidt JM, Khandwala A, Pennington JE,
Porter SB (1999). A double blind, randomized, placebo-controlled phase Il
study to assess the safety and efficacy of orally administered SP-303 for the
symptomatic treatment of diarrhea in patients with AIDS. The American
Journal of Gastroenterology 94 (11) 3267-3273.

Trial design
Parallel. Subjects remained in the study unit throughout the 24-hour screen-
ing period and treatment period (a total of 96 hours after the first dose).

Study duration 4 days

Dose 2 (250 mg) capsules every 6 hours
Route of administration Oral

Randomized Yes

Randomization adequate  No

Blinding Double-blind

Blinding adequate No

Placebo Yes

Drug comparison No

Site description 2 academic medical centers
No. of subjects enrolled 51

No. of subjects completed 45

Sex Male and female

Age 21-60 years

Inclusion criteria

AIDS patients with chronic diarrhea between 18 and 60 years of age; HIV-1
infection confirmed by serological screening; a diagnosis of AIDS based on
CDC criteria; on a stable medical regimen for treatment of HIV disease and
associated conditions for at least two weeks before and during the trial; a
history of three or more abnormal stools per day. Subjects were required to
discontinue all antidiarrheal medications at least 24 hours before entry into
the trial.
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Exclusion criteria

Subjects pregnant or nursing; with neutrophil count less than 500 cells/pl;
decompensated liver disease; a creatinine clearance of <25 percent of pre-
dicted; or if they were previously enrolled in a study within 30 days.

End points
Study personnel recorded the frequency, weight, and consistency of all
bowel movements during the treatment period.

Results

The SP-303 treatment group demonstrated a mean reduction from baseline
stool weight of 451 g/24 h, compared with 150 g/24 h in the placebo group
on day 4 of treatment. A mean reduction in abnormal stool frequency of
three abnormal stools in 24 h for the SP-303 group occurred, compared with
a reduction of two in 24 h in the placebo group. Daily measures analysis over
four days of treatment demonstrated that SP-303 subjects had a significant
reduction in stool weight (p = 0.008) and an abnormal stool frequency (p =
0.04) when compared to placebo-treated subjects.

Side effects
No serious adverse events or laboratory abnormalities.

Authors’ comments

SP-303 is safe and well tolerated. These results suggest that SP-303 may
be effective in reducing stool weight and frequency in patients with AIDS and
diarrhea.

Reviewer’s comments

This is a thorough and relevant study, adequate for a phase |l trial. The dos-
age choice was not discussed in the paper or substantiated by reference(s).
Given that no adverse effects were noted, a higher dose may have demon-
strated greater efficacy. The trial was brief in length, considering that SP-303
is intended for the treatment of chronic, noninfectious, iatrogenic diarrhea.
Significant differences from placebo were not present until day 4 in mea-
surements of stool number and chloride, and not until day 3 in measure-
ments of stool weight. Dietary changes made while in the inpatient study unit
are a potential confounder. Both placebo and SP-303 showed significant
changes in stool weight and number from day 1 onward, suggesting a com-
mon underlying factor (e.g., controlled diet) played a role in the observed
outcomes. A longer study duration could have allowed for clear resolution of
data profile differences between the SP-303 and placebo. (5, 6)
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Clinical Study: Provir™

Extract name SP-303

Manufacturer Shaman Pharmaceuticals, Inc.
Indication Diarrhea in AIDS patients
Level of evidence i

Therapeutic benefit Yes

Bibliographic reference

Koch J (2000). A phase lll, double-blind, randomized, placebo-controlled
multicenter study of SP-303 (Provir) in symptomatic treatment of diarrhea in
patients with acquired immunodeficiency syndrome (AIDS). Unpublished

paper.

Trial design

Parallel. Four groups: two capsules of one of the following four times daily for
six days: 250 mg SP-303 delayed-release tablet; 500 mg SP-303 delayed-
release beads; 500 mg SP-303 delayed-release tablet; or placebo. Pretrial
monitored washout period of 24 hours. After seven-day inpatient study, sub-
jects who had a decrease in stool weight of 50 percent or more compared to
baseline were allowed to continue taking the same SP-303 regimen for an-
other 21 days. Nonresponders were discontinued from treatment.

Study duration 6 days

Dose 2 (250 mg) tablets, 2 (500 mg) beads,
or 2 (500 mg) tablets, taken 4 times a
day

Route of administration Oral

Randomized Yes

Randomization adequate  No

Blinding Double-blind

Blinding adequate No

Placebo Yes

Drug comparison No

Site description 25 academic centers

No. of subjects enrolled 400

No. of subjects completed 393

Sex Male and female

Age Mean: 39.5 years

Inclusion criteria
Subjects over 18 years with HIV-1 infection and AIDS diagnosis based on
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CDC criteria; stable medical regimen for treatment of HIV disease for at least
two weeks; abnormal stool samples (soft or watery) of 300 g or more within
the inpatient 24-hour screening period; history of at least one abnormal stool
or use of antidiarrheal medication each day for at least 14 days prior to the
24-hour inpatient screening period; cessation of antidiarrheal medication 24
hours prior to admission to the research center.

Exclusion criteria

Subjects who were pregnant or breast-feeding; with neutrophil count less
than 500 cells/microliter; decompensated renal or liver disease; frank blood
in stool two weeks prior to or during study; enteric infection requiring anti-
microbial medication; previously enrolled in a study within 30 days prior to
entrance into the study.

End points

The primary efficacy end point was the reduction in the total daily stool
weight over the six-day inpatient treatment period. Daily stool weight, fre-
quency, and consistency were measured during the 24-hour screening and
144-hour study period. The daily gastrointestinal index score was assessed
by rating and summing seven gastrointestinal complaint measures.

Results

For the 500 mg tablet group, intent-to-treat random regression analysis of
the rate of reduction with treatment was significant compared to placebo
(p = 0.033). An analysis of the reduction rate from baseline to the end of
treatment yielded p = 0.078. No other treatment group showed significant
changes in reduction rate. In subjects with stools weighing 1000 g or more,
there was a statistically significant mean change in stool weight between
subjects in the placebo and 500 mg groups (p = 0.008). In the outpatient
phase of the study (continued treatment for patients who had responded to
treatment in the first seven days), the 500 mg tablet group saw a sustained
effect, and the drug was well tolerated throughout the study.

Side effects
No adverse events or laboratory abnormalities were found among treatment
groups.

Author’s comments

SP-303 is a safe and effective treatment for diarrhea in subjects with AIDS.
Subjects with 1000 g or more in stool weight had statistically significant im-
provements in diarrhea.

Reviewer’s comments

The sample size may have been appropriate; however, no power calculation
was presented. Dietary changes made while in the inpatient study unit are a
potential confounder, and a pretrial washout period of 24 hours is likely in-
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sufficient for certain antidiarrheal agents (e.g., Imodium® or Lomotil®).
Safety was mentioned as a primary focus of the study, but it was not de-
scribed in detail in the results section. Dropouts/withdrawals were also not
discussed. The trial period was adequate when the follow-up period is in-
cluded. Unfortunately, this paper was not written up in full, so methodologi-
cal details were missing. (0, 3)






Echinacea

Species-specific common names:
E. angustifolia: Narrow-leaf echinacea, Kansas
snakeroot, narrow-leaf purple coneflower
E. pallida: Pale-flower echinacea, pale purple coneflower
E. purpurea: Purple coneflower
Latin names:
Echinacea angustifolia DC. [Asteraceae]
Echinacea pallida (Nutt.) Nutt. [Asteraceae]
Echinacea purpurea (L..) Moench [Asteraceae]
Latin synonyms: E. purpurea = Rudbeckia purpurea L.
Plant parts: Aerial parts, root

PREPARATIONS USED
IN REVIEWED CLINICAL STUDIES

Echinacea species are plants in the daisy family that have pale (oc-
casionally white) to deep purple flowers and are native to the central
plains of North America. Although nine species of echinacea have
been identified, only three are commonly used commercially. They
are Echinacea angustifolia, E. pallida, and E. purpurea. Historically,
there has been confusion over the identity of the plant material used
both commercially and in scientific studies. Echinacea angustifolia
root has been sold interchangeably with E. pallida roots. In addition,
E. purpurea has been adulterated or substituted with Parthenium
integrifolium L., a plant also known by the common name snakeroot.
Fortunately, modern techniques of botany and chemistry now allow
for better determination of identity (Awang and Kindack, 1991).

Many types of echinacea products are available on the market.
They differ in species, plant part, and method of preparation. The
most common products are the expressed juice of E. purpurea and
aqueous alcoholic extracts of the roots and/or tops of all three species.
Little scientific work has been done on possible differences in the ac-
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tion of these different preparations, although we know them to differ
chemically. Further, there is little scientific agreement as to which of
the numerous chemical constituents identified in echinacea are re-
sponsible for the purported immunostimulatory action. Indeed, the
only consensus may be that numerous constituents have activity (Bauer
and Wagner, 1991).

The most clinically studied echinacea preparation is made from the
expressed juice of E. purpurea flowering plants harvested without the
roots. The expressed juice preparation contains 22 percent ethanol as
a preservative. It is manufactured and sold in Germany by Madaus
AG as Echinacin® or Echinagard® and distributed in the United
States by Nature’s Way Products, Inc. as EchinaGuard®. Echina-
Guard is supplied in liquid, capsules, and chewable tablet forms, al-
though only trials on the liquid preparation were reviewed.

Echinaforce® contains an extract of E. purpurea made with 65
percent ethanol. It is made from fresh plant material in the ratio of 95
percent herb and 5 percent root. Produced in Switzerland by Bioforce
AG, it is distributed in the United States by Bioforce USA, Hudson,
New York. It is also marketed in liquid and tablet forms.

One trial was performed with a generic E. purpurea root liquid ex-
tract made with 55 percent alcohol in a plant to extract ratio of 1:5.
Another was performed with a generic extract of the roots of both
E. angustifolia and E. purpurea made with 30 percent alcohol with a
plant-to-extract ratio of 1:11. A third was performed with a generic
E. pallida root liquid extract.

Many products on the market contain echinacea plus other ingredi-
ents. Two such products have been tested in clinical studies. The first
is Esberitox™, which is manufactured in Germany by Schaper &
Briimmer GmbH & Co. KG, and distributed in the United States by
Enzymatic Therapy in Green Bay, Wisconsin. It contains root ex-
tracts of E. purpurea and E. pallida made with ethanol in a ratio of
1:1. Esberitox also contains extracts of wild indigo [Baptisia tinc-
toria (L.) R. Br.] root and white cedar (Thuja occidentalis L.) leaf.

The second product is a tea formula called Echinacea Plus®,
which is manufactured and distributed by Traditional Medicinals in
Sebastopol, California. The tea formula contains a blend of E. pur-
purea herb, E. angustifolia herb, and a dry extract of E. purpurea root
(plant-to-extract ratio 6:1), in addition to lemongrass [Cymbopogon
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citratus (DC. ex Nees) Stapf.] leaf and spearmint (Mentha spicata L..)
leaf. Each tea bag delivers 20 mg of phenolic compounds.

SUMMARY OF REVIEWED CLINICAL STUDIES

Thirteen trials using echinacea products were reviewed, with the
majority being focused on the common cold or upper respiratory tract
infections. Various organisms cause the cold, the most common be-
ing the rhinovirus. An inflammatory response that follows the viral
infection is responsible for the characteristic symptoms of sore
throat, nasal discharge, cough, headache, and fever (Giles et al.,
2000). The clinical studies indicate that echinacea products tend to
reduce the severity of the symptoms and length of a cold, if taken
when symptoms first appear. However, the studies also indicate that
echinacea does not appear to prevent catching a cold when taken on a
long-term basis.

EchinaGuard

EchinaGuard (Echinacin) was found to be efficacious in the treat-
ment, but not in the prevention, of colds in three well-conducted stud-
ies. Two other trials studied the prevention of exercise-induced immu-
nosuppression and the prevention of recurrence of vaginal candidiasis.
Neither trial yielded strongly positive results.

Cold (Prevention and Treatment)

In the first well-conducted, placebo-controlled study, 118 employ-
ees of a factory were enrolled at the initial signs of a cold. They were
treated for up to ten days with either EchinaGuard (20 drops every
two hours for the first day and subsequently three times daily) or pla-
cebo. In the EchinaGuard group, only 40 percent experienced a “real”
cold with full symptoms, compared to 60 percent of the placebo
group. For those who developed a real cold, the time taken to improve
was four days compared to eight days for the placebo group (Hohei-
sel et al., 1997).

Another placebo-controlled trial included 80 subjects with the first
signs of a cold and used a dose of 5 ml twice daily for ten days. In this
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study, the patients evaluated their illness with a scoring system (Jack-
son score). There was no significant reduction in subjects obtaining a
full cold. However, the length of illness was shorter, six days com-
pared to nine days, and the symptom score was reduced in compari-
son to the placebo group (Schulten et al., 2001).

In the third study, 108 subjects with a history of colds, but other-
wise healthy, were given either Echinacin (4 ml twice daily) or pla-
cebo for two months. As a result there was no statistically significant
difference in the incidence, duration, or severity of colds between the
two groups (Grimm and Muller, 1999).

Exercise-Induced Immunosuppression

A trial with EchinaGuard (Echinacin) studying the prevention of
exercise-induced immunosuppression included 40 triathletes who were
training for a competition. They were given 40 drops three times daily,
or a total of 8 ml per day. Small changes in immune parameters were
reported in comparison with the placebo group. None of the treatment
group developed colds, which were reported in a quarter of the control
groups (Berg et al., 1998). In the opinion of our reviewer, Dr. Richard
O’Connor, the trial would have benefited from a larger sample size and
more clearly described randomization process and outcome measures.

Vaginal Candidiasis

In a study examining the possible benefit of echinacea on recurrent
vaginal candidiasis, all patients were given econazole nitrate cream
topically, in addition to oral or injectable Echinacin or placebo. The
rate of reoccurrence was 60.5 percent for those treated only topically
with econazole and 16.7 percent following oral administration of
Echinacin, 30 drops three times daily. The reoccurrence rate was even
smaller when Echinacin was given subcutaneously (15 percent), intra-
muscularly (5 percent), or intravenously (15 percent) (Coeugniet and
Kuhnast, 1986). However, according to Dr. O’Connor, the trial was so
badly designed and described that the benefit was deemed undeter-
mined.
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Echinaforce

Echinaforce reduced cold symptoms in a trial in which the quality
was insufficient to evaluate benefit and failed to prevent recurrence of
genital herpes in another study.

Cold (Treatment)

The effectiveness of Echinaforce in treatment of the common cold
was assessed in a controlled, four-arm trial including Echinaforce
(extract of 95 percent E. purpurea herb and 5 percent root), Echina-
force seven times concentrate, E. purpurea root extract (manufac-
turer and preparation details not given), and placebo. The doses were
two tablets three times daily (Echinaforce 40.7 mg extract, Echina-
force concentrate 289.8 mg extract, E. purpurea root extract 177.6
mg) for up to seven days. Both Echinaforce and its concentrate signif-
icantly reduced cold symptoms compared to placebo, according to
the complaint index compiled by the attending doctor. The effect of
the E. purpurea root extract was not significantly different from pla-
cebo (Brinkeborn, Shah, and Degenring, 1999). Although the trial
was well designed in many aspects, the analysis of the data was not
optimal, and therefore, the extent of benefit could not be determined.

Genital Herpes

A placebo-controlled trial with 30 participants with herpes type 11
examined the influence of Echinaforce on the recurrence of genital
herpes. Participants were given 800 mg extract twice daily or placebo
for six months. As a result, there was no difference in the frequency,
severity, or duration of recurrences and pain scores in the two groups
(Vonau et al., 2001).

Generic Echinacea

Three generic echinacea root extracts were tested in trials. Two tri-
als addressed the treatment of colds, and the other addressed the pre-
vention of colds.



310 HANDBOOK OF CLINICALLY TESTED HERBAL REMEDIES

Flu-Type Infections (Treatment)

Patients treated with an E. purpurea root extract equivalent to 900
mg dried root per day had a shorter length of illness and reduced
symptom score. The study included 180 subjects with flu-like symp-
toms who were given extract equivalent to 450 mg root, 900 mg root,
or placebo. Those given the lower dose of extract did not differ from
placebo in symptom scores (Braunig et al., 1992). Dr. O’Connor con-
cluded that the benefit was undetermined as the study was poorly de-
signed and poorly described.

Cold (Treatment and Prevention)

Another study including 160 subjects with symptoms of an upper
respiratory tract infection compared an extract of E. pallida root
(equivalent to 900 mg root) to placebo. When taken for eight to ten
days, the extract significantly reduced the length of illness (cold) and
symptom scores in comparison with placebo (Dorn, Knick, and
Lewith, 1997).

A good-quality study included 289 healthy subjects who took 1 ml
root extracts of either E. angustifolia or E. purpurea or placebo twice
daily, Monday through Friday, for 12 weeks. As a result there was no
significant difference between the three groups in the time until the
first upper respiratory infection. There was also no difference be-
tween the groups in the number, severity, or duration of cold symp-
toms (Melchart et al., 1998).

Esberitox
Cold (Treatment)

The ability of Esberitox to treat colds was studied in two trials. A
well-designed, placebo-controlled study included 238 subjects who
visited their family doctor for treatment for a cold. The participants
were given Esberitox, three tablets three times daily, or placebo for
seven to nine days. Compared to placebo, Esberitox was more effec-
tive at reducing cold symptoms (rhinitis score, bronchitis score, clini-
cal global impression score, and general well-being), especially for
those who started therapy at an early stage of their cold (Henneicke-
von Zepelin et al., 1999).
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An earlier study, which was limited by design flaws and poorly re-
ported, included 90 subjects with cold symptoms. The subjects were
given either Esberitox, two tablets three times daily, or vitamin C for
ten days. After three days, the Esberitox group had a significant re-
duction in symptoms compared to the control group (Vorberg, 1984).

Echinacea Plus
Cold (Treatment)

Another study, which included 95 participants reporting the earli-
est symptoms of a cold or flu, compared the effects of a tea formula,
Echinacea Plus, to the effects of another tea formula on cold symp-
toms. The dose was five to six cups of tea on the first day of symp-
toms, tapered down to one cup per day over the next five days. As a
result, there was a significant decrease in intensity and duration of
symptoms, as measured through a subjective questionnaire, in the
Echinacea Plus group compared with the control group (Lindenmuth
and Lindenmuth, 2000).

REVIEWS AND META-ANALYSES
OF CLINICAL STUDIES

In a clinical review of 13 blinded, placebo-controlled, randomized
studies published between 1981 and 1999, the authors concluded that
echinacea may be beneficial as early treatment of upper respiratory
infections. They also found that very little evidence supports the pro-
longed use of echinacea for the prevention of such infections. Eight
of nine treatment trials reported generally positive results, and three
of the four prevention trials reported a marginal benefit. The method-
ological quality of the trials was modest. A true meta-analysis was
not possible due to differences in products, trial methods, and out-
come measurements. Due to the variety of products, specific dose
recommendations were also problematic. The authors warned of
the possibility of publication bias, as the one unpublished report they
reviewed had negative results (Barrett, Vohmann, and Calabrese,
1999).
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Another systematic review of 17 trials published between 1961
and 1999, which included some of the same studies reviewed previ-
ously, also concluded that the studies supported the use of echinacea
to treat, but not prevent, upper respiratory tract infections (Giles et al.,
2000). An earlier review examined 26 controlled trials conducted on
echinacea alone or in combination with other ingredients. Nineteen
trials studied the prevention or treatment of infection, four trials stud-
ied the reduction of side effects caused by anticancer therapies, and
three trials studied the modulation of various laboratory immune pa-
rameters. The authors found the quality of most of the studies to be
low, with only eight trials of moderate to good quality. The authors
concluded that the available published literature provides evidence
that products containing echinacea are efficacious immunomodu-
lators, but insufficient evidence existed to make clear therapeutic rec-
ommendations as to which preparation to use and at what dose (Mel-
chart et al., 1994).

ADVERSE REACTIONS OR SIDE EFFECTS

Adverse events reported in the trials were mild and transitory and
included tiredness, dizziness, headache, and gastrointestinal symp-
toms. According to a review of clinical studies, echinacea is consid-
ered to be relatively safe for short-term use (Barrett, Vohmann, and
Calabrese, 1999).

A benefit/risk assessment of Echinacin included clinical reports of
therapy for respiratory and gynecological infections. The authors
concluded that for all ages of subjects, ranging from infants to adults,
oral administration for up to 12 weeks caused few complaints, the
most common being an unpleasant taste. The paper cited an unpub-
lished general practice study including 1,231 patients with respira-
tory or urinary infections who were treated for four to six weeks with
Echinacin lozenges, one lozenge three times daily. The incidence of
adverse effects was 5.04 percent, and of those complaints, the only
one that can be clearly distinguished from symptoms of the infection
was that of unpleasant taste (1.7 percent of the total population)
(Parnham, 1996).

A prospective, controlled study was conducted on 206 women who
had used echinacea during their pregnancy. This group was matched
with a control group of women who did not use echinacea. There
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were no statistical differences between the study and control groups
in pregnancy outcome or rates of major or minor malformations.
Doses of capsules or tablets ranged from 250 to 1000 mg per day, and
doses of tinctures ranged from 5 to 30 drops per day. Duration of use
was normally five to seven days continuously. The products included
preparations of E. purpurea and E. angustifolia, with only one patient
taking E. pallida. Although relatively small in size, this study had an
80 percent chance of detecting a 3.5-fold difference in rate of malfor-
mations, and thus the overall conclusion is the use of echinacea by
pregnant women is not associated with birth defects (Gallo et al.,
2000).

An Australian paper explored hypersensitivity reactions to echi-
nacea by subjects known to be atopic (have an inborn tendency to de-
velop immediate allergic reactions, such as asthma, allergic skin reac-
tions, or hay fever). From 1979 to 2000, there were 26 Australian
adverse drug reports suggestive of possible immunoglobulin E-medi-
ated hypersensitivity due to exposure to echinacea. In addition, 20 per-
cent of 100 atopic subjects never previously exposed to echinacea had
positive skin prick reactions when tested. The authors also examined
five cases of patients with allergic reactions possibly due to echinacea.
Three of them had positive skin prick reactions and reported symptoms
after repeated exposure to echinacea products. The authors speculated
that since echinacea is in the daisy family along with known allergens
such as ragweed, there may be some cross reactivity. They suggest,
therefore, that atopic patients should use echinacea cautiously (Mullins
and Heddle, 2002). It must be noted that the details of the echinacea
preparation used in the skin prick test, i.e., species, plant part, extract
details, concentration, etc., were not given. Thus, the information from
this paper is useful only as a vague cautionary note.

INFORMATION FROM PHARMACOPOEIAL
MONOGRAPHS

Sources of Published Therapeutic Monographs

British Herbal Compendium (BHC)

European Scientific Cooperative on Phytotherapy (ESCOP)
German Commission E

World Health Organization (WHO)
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Indications
Echinacea angustifolia

The British Herbal Compendium lists the uses of E. angustifolia
root as treating chronic viral and bacterial infections, mild septicae-
mia, furunculosis, and skin complaints, and it states the following ac-
tions: immunostimulant, anti-inflammatory, antibacterial, antiviral,
and vulnerary (Bradley, 1992). The German Commission E mono-
graph states that E. angustifolia fresh and dried roots as well as
aboveground parts, collected at the time of flowering are used to sup-
port and promote the body’s natural resistant powers, especially in
infectious conditions (cold/flu) in the nose and throat, as an alterative
in influenza, inflammatory and purulent wounds, abscesses, furun-
cles, indolent leg ulcers, herpes simplex, inflammation of connective
tissue, wounds, headaches, metabolic disturbances, diaphoretic, and
as an antiseptic. However, the Commission states that those therapeu-
tic uses cannot be recommended, as they have not been substantiated.
The Commission acknowledges that E. angustifolia preparations on
the market may be incorrectly labeled as E. pallida, and it does rec-
ommend the use of E. pallida root (Blumenthal et al., 1998). The
WHO lists the use of E. angustifolia root preparations in supportive
therapy for colds and infections of the respiratory and urinary tract.
The WHO does not distinguish the use of E. angustifolia root from
that of E. pallida root (WHO, 1999). ESCOP has not published a
monograph for E. angustifolia root but does have one for E. pallida
root (ESCOP, 1999a).

Echinacea pallida

Echinacea pallida herb (fresh or dried aboveground parts collected
at the time of flowering) is used to support and promote the body’s
natural resistant powers, especially in infectious conditions (cold/flu)
in the nose and throat, as an alterative in influenza, inflammatory and
purulent wounds, abscesses, furuncles, indolent leg ulcers, herpes sim-
plex, inflammation of connective tissue, wounds, headaches, meta-
bolic disturbances, diaphoretic, and as an antiseptic. The German
Commission E monograph states that since the activity of the herb for
the conditions listed has not been substantiated, its therapeutic use
cannot be recommended (Blumenthal et al., 1998).
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The Commission E approves the use of E. pallida root, fresh or
dried, as supportive therapy for influenza-like infections (Blumenthal
etal., 1998). The WHO indicates E. pallida root for use as supportive
therapy for colds and infections of the respiratory and urinary tract
(WHO, 1999). ESCOP indicates the use of E. pallida roots as adju-
vant therapy and prophylaxis of recurrent infections of the upper re-
spiratory tract (common cold) (ESCOP, 1999a).

Echinacea purpurea

Echinacea purpurea fresh aboveground parts collected at flower-
ing time are approved for internal use in supportive therapy for colds
and chronic infections of the respiratory tract and lower urinary tract.
They are also approved for external use for poorly healing wounds
and chronic ulcerations (Blumenthal et al., 1998; ESCOP, 1999b;
WHO, 1999).

ESCOP states that E. purpurea fresh or dried roots are indicated
for internal use for adjuvant therapy and prophylaxis of recurrent in-
fections of the upper respiratory tract (common cold) (ESCOP,
1999¢). The Commission E does not approve E. purpurea root for
use, as its effectiveness is not documented (Blumenthal et al., 1998).
The WHO does not mention E. purpurea root (WHO, 1999).

Doses
Echinacea angustifolia Root

Dried root: 1 g three times daily (Bradley, 1992)

Decoction: 1 g three times daily (Bradley, 1992; WHO, 1999)

Liquid extract: (1:5, 45 percent ethanol), 0.5 to 1 ml three times
daily (Bradley, 1992; WHO, 1999)

Tincture: (1:5, 45 percent ethanol), 2 to 5 ml three times daily
(Bradley, 1992; WHO, 1999)

Echinacea pallida Root

Tincture: (1:5) with 50 percent (v/v) ethanol from native dry ex-
tract (50 percent ethanol, 7 to 11:1), corresponding to 900 mg
herb (Blumenthal et al., 1998; WHO, 1999; ESCOP, 1999a)
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Echinacea purpurea Herb

Expressed juice: 6 to 9 ml daily (Blumenthal et al., 1998;
ESCOP, 1999b; WHO, 1999)

External: semisolid preparations containing at least 15 percent
pressed juice (Blumenthal et al., 1998; ESCOP, 1999b;
WHO, 1999)

Echinacea purpurea Root

Tincture: (1:5, ethanol 55 percent v/v), 3 x 60 drops equivalent
to 3 x 300 mg of crude drug (ESCOP, 1999c)

Treatment Period

The Commission E, ESCOP, and WHO recommend use not to ex-
ceed eight successive weeks (Blumenthal et al., 1998; ESCOP,
1999a,b,c; WHO, 1999).

Contraindications
Echinacea angustifolia Herb and Root

The Commission E and WHO state that E. angustifolia herb and
root should not to be used when progressive systemic diseases such
as the following exist: tuberculosis, leukosis, collagenosis, multiple
sclerosis, AIDS, HIV infection, and other autoimmune diseases (Blum-
enthal et al., 1998; WHO, 1999). The BHC lists no known contraindi-
cations (Bradley, 1992). The WHO also lists allergy to plants in the
daisy family as a contraindication for the external use of the root
(WHO, 1999).

Echinacea pallida Herb and Root

The Commission E, ESCOP, and WHO list the following contrain-
dications: not to be used when progressive systemic diseases such as
the following exist: tuberculosis, leukosis, collagenosis, multiple scle-
rosis, AIDS, HIV infection, and other autoimmune diseases (Blum-

enthal et al., 1998; ESCOP, 1999a; WHO, 1999). The WHO also lists
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allergy to plants in the daisy family as a contraindication for the exter-
nal use of the root (WHO, 1999).

Echinacea purpurea Herb

The Commission E lists the following contraindications for inter-
nal consumption: progressive systemic diseases, such as tuberculo-
sis, leukosis, collagenosis, and multiple sclerosis (Blumenthal et al.,
1998). ESCOP lists known hypersensitivity to plants of the daisy
family (Compositae) as a contraindication. As with all immuno-
stimulants, echinacea is not recommended in progressive systemic
disorders or autoimmune diseases such as tuberculosis, leucosis,
collagenoses, multiple sclerosis, AIDS, or HIV infection (ESCOP,
1999b).

The Commission E lists no known contraindications for the exter-
nal use, but both ESCOP and WHO list allergy to plants in the daisy
family (Blumenthal et al., 1998; ESCOP, 1999b; WHO, 1999).

Echinacea purpurea Root

ESCOP lists known hypersensitivity to plants of the daisy family
(Compositae). As with all immunostimulants, echinacea is not rec-
ommended in progressive systemic disorders or autoimmune dis-
eases such as tuberculosis, leukosis, collagenoses, multiple sclerosis,
AIDS, or HIV infection (ESCOP, 1999c¢).

Adverse Reactions

ESCOP and the WHO state that in rare cases hypersensitivity reac-
tions, e.g., skin reactions, may occur (ESCOP, 1999a,b,c; WHO,
1999).

Precautions

The WHO suggests that oral administration is not recommended
for children, except on the advice of a physician, and states that no re-
liable studies have been conducted on use during pregnancy or for
nursing mothers (WHO, 1999). The Commission E and ESCOP,
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however, list no precautions (Blumenthal et al., 1998; ESCOP,
1999a,b,c).

Drug Interactions

The Commission E states that there are no drug interactions (Blum-
enthal et al., 1998).

REFERENCES

Awang DCV, Kindack DG (1991). Echinacea. Canadian Pharmaceutical
Journal 124 (11): 512-516.

Barrett B, Vohmann M, Calabrese C (1999). Echinacea for upper respira-
tory infection. Journal of Family Practice 48 (8): 628-635.

Bauer R, Wagner H (1991). Echinacea species as potential immunostim-
ulatory drugs. In Economic and Medicinal Plant Research, Volume 5.
Eds. H Wagner, R Farnsworth. New York: Academic Press, pp. 253-
322.

Berg A, Northoff H, Konig D, Weinstock C, Grathwohl D, Parnham M]J,
Stuhlfauth I, Keul J (1998). Influence of Echinacin (EC31) treatment on
the exercise-induced immune response in athletes. Journal of Clinical
Research 1: 367-380.

Blumenthal M, Busse W, Hall T, Goldberg A, Gruenwald J, Riggins C,
Rister S, eds. (1998). The Complete German Commission E Mono-
graphs: Therapeutic Guide to Herbal Medicines. Trans. S Klein. Austin,
TX: American Botanical Council.

Bradley PR, ed. (1992). British Herbal Compendium: A Handbook of Sci-
entific Information on Widely Used Plant Drugs, Volume 1. Dorset, UK:
British Herbal Medicine Association.

Braunig B, Dorn M, Knick E (1992). Echinacea purpurea radix for strength-
ening the immune response in flu-like infections. Zeitschrift fur Phyto-
therapie 13 (1): 7-13.

Brinkeborn RM, Shah DV, Degenring FH (1999). Echinaforce preparations
and other echinacea fresh plant preparations in the treatment of the com-
mon cold. Phytomedicine 6 (1): 1-5.

Coeugniet E, Kuhnast R (1986). Recurrent candidiasis: Adjuvant immuno-
therapy with different formulations of Echinacin. Therapiewoche 36:
3352-3358.



Echinacea 319

Dorn M, Knick E, Lewith G (1997). Placebo-controlled, double-blind study
of Echinacea pallidae radix in upper respiratory tract infections. Com-
plementary Therapies in Medicine 3 (1): 40-42.

European Scientific Cooperative on Phytotherapy (ESCOP) (1999a). Echi-
naceae pallidae radix: Pale coneflower root. Monographs on the Medic-
inal Uses of Plant Drugs. Fascicle 6. Exeter, UK: European Scientific
Cooperative on Phytotherapy.

European Scientific Cooperative on Phytotherapy (ESCOP) (1999b). Echi-
naceae purpureae herba: Pale coneflower herb. Monographs on the Me-
dicinal Uses of Plant Drugs. Fascicle 6. Exeter, UK: European Scientific
Cooperative on Phytotherapy.

European Scientific Cooperative on Phytotherapy (ESCOP) (1999c¢). Echi-
naceae purpureae radix: Purple coneflower root. Monographs on the
Medicinal Uses of Plant Drugs. Fascicle 6. Exeter, UK: European Scien-
tific Cooperative on Phytotherapy.

Gallo M, Sarkar M, Au W, Pietrzak K, Comas B, Smith M, Jaeger TV,
Einarson A, Koren G (2000). Pregnancy outcome following gestational
exposure to echinacea. Archives of Internal Medicine 160 (20): 3141-
3143.

Giles JT, Palat CT, Chien SH, Chang ZG, Kennedy DT (2000). Evaluation
of echinacea for treatment of the common cold. Pharmacotherapy 20
(6): 690-697.

Grimm W, Muller HH (1999). A randomized controlled trial of the effect of
fluid extract of Echinacea purpurea on the incidence and severity of
colds and respiratory infections. The American Journal of Medicine 106
(2): 138-143. (Also published in Schoneberger D [1992]. Forum Immu-
nologie 8: 2-12.)

Henneicke-von Zepelin HH, Hentschel C, Schnitker J, Kohnen R, Kohler
G, Wustenberg P (1999). Efficacy and safety of a fixed combination
phytomedicine in the treatment of the common cold (acute viral respira-
tory tract infection): Results of a randomized, double blind, placebo con-
trolled multicentre study. Current Medical Research and Opinion 15
(3): 214-227.

Hoheisel O, Sandber M, Bertram S, Bulitta M, Schafer M (1997).
Echinagard treatment shortens the course of the common cold: A dou-
ble-blind placebo-controlled clinical trial. European Journal of Clinical
Research 9: 261-268.

Lindenmuth GF, Lindenmuth EB (2000). The efficacy of echinacea com-
pound herbal tea preparation on the severity and duration of upper respi-



320 HANDBOOK OF CLINICALLY TESTED HERBAL REMEDIES

ratory and flu symptoms: A randomized double-blind placebo-
controlled study. The Journal of Alternative and Complementary Medi-
cine 6 (4): 327-334.

Melchart D, Linde K, Worku F, Bauer R, Wagner H (1994). Immuno-
modulation with echinacea—A systematic review of controlled clinical
trials. Phytomedicine 1: 245-254.

Melchart D, Walther E, Linde K, Brandmaier R, Lersch C (1998). Echi-
nacea root extracts for the prevention of upper respiratory tract infec-
tions: A double-blind, placebo-controlled randomized trial. Archives of
Family Medicine 7 (6): 541-545.

Mullins RJ, Heddle R (2002). Adverse reactions associated with echinacea:
The Australian experience. Annals of Allergy, Asthma and Immunology
88 (1): 42-51.

Parnham MJ (1996). Benefit-risk assessment of the squeezed sap of the pur-
ple coneflower (Echinacea purpurea) for long-term oral immunostim-
ulation. Phytomedicine 3: 95-102.

Schulten B, Bulitta M, Ballering-Briihl B, Koster U, Schifer M (2001). Ef-
ficacy of Echinacea purpurea in patients with a common cold. Arz-
neimittel-Forschung/Drug Research 51 (7): 563-568.

Vonau B, Chard S, Mandalia S, Wilkinson D, Barton SE (2001). Does the
extract of the plant Echinacea purpurea influence the clinical course of
recurrent genital herpes? International Journal of STD and AIDS 12 (3):
154-158.

Vorberg G (1984). For colds, stimulate the nonspecific immune system;
a double-blind study shows: The proven phytotherapeutic Esberitox
shortens the duration of symptoms. Arztliche Praxis 36 (6): 97-98.

World Health Organization (WHO) (1999). WHO Monographs on Selected
Medicinal Plants, Volume 1. Geneva, Switzerland: World Health Orga-
nization.



Echinacea 321

DETAILS ON ECHINACEA PRODUCTS
AND CLINICAL STUDIES

Product and clinical study information is grouped in the same or-

der as in the Summary Table. A profile on an individual product is

followed by details of the clinical studies associated with that prod-

uct. In some instances a clinical study, or studies, supports several

products that contain the same principal ingredient(s). In these in-
stances, those products are grouped together.

Clinical studies that follow each product, or group of products, are
grouped by therapeutic indication, in accordance with the order in the

Summary Table.

Index to Echinacea Products

Product Page
EchinaGuard® 321
Echinaforce® 331
Echinacea purpurea (Generic) 336
Echinacea pallida (Generic) 338
Echinacea angustifolia/E. purpurea (Generic) 341
Esberitox™ 343
Echinacea Plus® 348

Product Profile: EchinaGuard®

Manufacturer
U.S. distributor

Botanical ingredient
Extract name
Quantity
Processing

Standardization
Formulation

Madaus AG, Germany
Nature’s Way Products, Inc.

Echinacea aerial parts juice

EC31J0

No information

Fresh expressed juice of the stem, leaf,

and flower of Echinacea purpurea. Raw

material is pressed, and then the juice is
preserved with ethanol

At least 10 pg/ml p-coumaric acid

Liquid



322

HANDBOOK OF CLINICALLY TESTED HERBAL REMEDIES

Recommended dose: Maintenance—take 2.5 ml, three times daily
for six to eight weeks followed by a two-week break; children under 12
take one-half adult dosage. Intensive—take 2.5 ml, every two hours for
the first 48 hours; then 2.5 ml, three times daily for the next eight to
nine days. Best if added to water or juice.

DSHEA structure/function: Clinically proven to support the immune
system.

Cautions: Not recommended for individuals with autoimmune condi-
tions or allergic to flowers of the daisy family.

Other ingredients: Alcohol, water.

Comments: EchinaGuard is also available in chewable tablets and
capsules. Sold as Echinacin® and Echinagard® in Europe.

Source(s) of information: Product label (© Nature’s Way Products,
Inc., 1999); Grimm and Muller, 1999.

Clinical Study: Echinagard®

Extract name EC31J0
Manufacturer Madaus AG, Germany
Indication Common cold; upper respiratory tract

infection (treatment)
Level of evidence |
Therapeutic benefit Yes

Bibliographic reference

Hoheisel O, Sandber M, Bertram S, Bulitta M, Schafer M (1997). Echinagard
treatment shortens the course of the common cold: A double-blind placebo-
controlled clinical trial. European Journal of Clinical Research 9: 261-268.

Trial design

Parallel. Subjects were recruited at first sign of a cold.
Study duration Up to 10 days
Dose 20 drops every 2 hours for the first day
and thereafter 3 times daily
Route of administration Oral
Randomized Yes

Randomization adequate  Yes
Blinding Double-blind
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Blinding adequate Yes

Placebo Yes

Drug comparison No

Site description Single center
No. of subjects enrolled 120

No. of subjects completed 118

Sex Male and female
Age Mean: 36 years

Inclusion criteria

Employees of a furniture-making factory with a history of recurrent upper re-
spiratory infection. Patients had suffered from at least three respiratory in-
fections within the previous six months and presented with justifiable initial
signs of acute respiratory infection.

Exclusion criteria

Subjects who reported acute respiratory infections the week before the start
of the study, pregnant or breast-feeding women, subjects with systemic im-
munological diseases and those on immunotherapy, or with a history of hy-
persensitivity to plants of the Asteraceae [Compositae] family.

End points

Patients recorded subjective symptoms daily on a diary card and answered
a questionnaire at the end of the treatment period. The primary variables
were the number of patients who reported that they had had a “real” cold and
the time to improvement.

Results

An intention-to-treat analysis revealed that 24/60 patients (40.0 percent) in
the Echinagard group, and 36/60 (60.0 percent) in the placebo group, expe-
rienced a “real” cold (fully expressed disease). The mean treatment effect
was 20 percent (95 percent Cl 2.5-37.5 percent, p = 0.044). The time taken
to improvement was significantly shorter (p < 0.0001) in the Echinagard
group (median: zero days) than in the placebo group (median: five days). In
the subgroup of patients with a “real” cold, the median time taken to improve-
ment was four days (Echinagard, n = 24) and eight days (placebo, n = 36),
respectively. More patients taking Echinagard (31.7 percent) than placebo
(18.3 percent) stopped treatment because of improvement. The time taken
to stop treatment as a result of improvement in the subgroup of patients with
a “real” cold was shorter with Echinagard (median: six days) than with pla-
cebo (median: ten days).

Side effects
None were reported.
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Authors’ comments

The findings of this study show that daily treatment with Echinagard, from
the first signs of an upper respiratory infection, on the one hand inhibits the
full expression of the disease and on the other, when symptoms have devel-
oped fully, leads to more rapid recovery than in patients treated with pla-
cebo.

Reviewer’s comments

Well-designed and well-conducted study except for failure to obtain informed
consent and no mention of institutional review board (IRB) approval. Results
suggest that the duration of symptoms was shorter in the patients receiving
echinacea versus placebo but that symptom severity was not different. How-
ever, 20 drops of Echinagard every two hours in the first day is cumbersome,
and patient adherence to such a regimen is doubtful. (5, 6)

Clinical Study: Echinacin®

Extract name EC31J0
Manufacturer Madaus AG, Germany
Indication Common cold; upper respiratory tract

infection (treatment)
Level of evidence |
Therapeutic benefit Yes

Bibliographic reference

Schulten B, Bulitta M, Ballering-Brihl B, Késter U, Schafer M (2001). Effi-
cacy of Echinacea purpurea in patients with a common cold. Arzneimittel-
Forschung/Drug Research 51 (7): 563-568.

Trial design
Parallel. Subjects were recruited at first signs of a cold.

Study duration 10 days

Dose 5 ml 2 times daily
Route of administration Oral

Randomized Yes
Randomization adequate  Yes

Blinding Double-blind
Blinding adequate Yes

Placebo Yes

Drug comparison No
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Site description Single center

No. of subjects enrolled 80

No. of subjects completed 77

Sex Male and female
Age Mean: 38.8 years

Inclusion criteria

Employees of Madaus AG with first signs of an infection of the upper respira-
tory tract with the subjective sensation of the following symptoms: sneezing,
rhinorrhea, congestion of the nose, sore throat, cough, headache, malaise,
and chilliness during the previous 24 hours.

Exclusion criteria

Acute respiratory tract infection during the week preceding the trial, allergy
to composites, progressive systemic diseases (e.g., tuberculosis, leukosis,
collagenosis, multiple sclerosis, AIDS, HIV infections, or other autoimmune
diseases), or pregnancy and lactation. Therapy with immunosuppressants
in the week prior to the trial and during participation in the trial, and therapy
with immunostimulants (herbal immunostimulants, cytokines, thymus frac-
tions), zinc, or antibiotics during two weeks before the commencement of
the trial.

End points

Efficacy was measured by the number of days of iliness and the number of
patients who had developed a complete picture of a common cold, the dura-
tion of the iliness, and the area under the curve (AUC) standardized to base-
line with regard to the modified Jackson score (the cumulative unweighted
sum of eight subjective symptom ratings—documented daily by the pa-
tients). A “complete picture of a cold” was a cumulative Jackson score of at
least 5, rhinorrhea for three consecutive days, and subjective sensation of a
cold. The secondary end points included the patients’ subjective assess-
ment of efficacy at the final examination; the AUC of each individual symp-
tom; and the proportion of patients who developed a complete picture of the
disease during days one to five.

Results

The median length of iliness for the group taking echinacea was 6.0 days
compared to 9.0 days for the placebo group; this difference was statistically
significant (p=0.0112). Fewer patients taking echinacea (85.4 percent) than
placebo (97.4 percent) had a complete picture of the common cold, but this
difference was not significant. More patients taking echinacea (61.0 per-
cent) subjectively assessed that their cold was “shorter than usual” than pla-
cebo (28.2 percent) (p=0.007). The ech