WHITE HOUSE COMMISSION ON COMPLEMENTARY
AND ALTERNATIVE MEDICINE POLICY

Meeting Site: Academy for Educational Development
1825 Connecticut Avenue, NW, Room 800, Washington, DC

May 14-16, 2001
PRELIMINARY AGENDA*

*Final Agenda will be posted by May 10, 2001

DAY ONE: Monday, May 14, 2001

7:30 a.m. Registration Opens

Meeting Topic 1.
Complementary and Alternative Medicine: UNDERSTANDING
COVERAGE AND REIMBURSEMENT

8:15 a.m. Opening Remarks and Introductions
e Stephen C. Groft, PharmD, Executive Director, White House Commission
on Complementary and Alternative Medicine Policy
e James S. Gordon, MD, Chair

8:30 a.m. Panel I: Overview of Health Care Financing in the US

(1) Michael O’Grady, Project Hope
e Discussion

9:25 a.m. Panel I1: Federal Purchasers

(2) John Whyte, MD, Health Care Financing Administration
(3) Abby Block, US Office of Personnel Management
e Discussion
10:45 a.m. — 11: 00 a.m. BREAK

11:00 a.m. Panel I11: State and National Perspectives

(4) Joy S. Wilson Johnson, National Conference of State Legislators




(5) Marilyn Francis, American Association of Health Plans
(6) Alan Ko, MD, Blue Cross Blue Shield Association

o Discussion

12:00 p.m. — 1:00 p.m. LUNCH BREAK

1: 00 p.m. Panel IV: Employer Perspectives

2:10 p.m.

3:10 p.m

3:25 p.m.

4:15 p.m.

5:15 p.m.

6:00 p.m.

(7) Tom Sawyer, William M. Mercer
(8) Mary Jane England, Washington Business Group on Health
(9) TBA

e Discussion

Panel V: Health Plan Perspectives

(10) Rick Gallion, Blue Cross Blue Shield of South Carolina
(11) John Kelly, MD, Aetna/U.S. Healthcare
(12) John Weeks, The Integrator

e Discussion

.—3:25 p.m. BREAK

Panel VI: Special Populations: Minorities, Uninsured. Underinsured

(13) Nathan Stinson, MD, PhD, Office for Minority Health, DHHS
(14) TBA

o Discussion

Breakout Groups: Access and Delivery*
*(review of December 4-5, 2000 meeting discussion)

Group Reports and Discussion

Adjourn

DAY TWO (Topic I Continued): Tuesday, May 15, 2001

7:15 a.m

. Registration Opens



Meeting Topic 1.
CAM: UNDERSTANDING COVERAGE AND REIMBURSEMENT continued

8:00 a.m. Opening Remarks
e Stephen C. Groft, PharmD, Executive Director
e James S. Gordon, MD, Chair

8:05 a.m. Panel VII: Issues and Ideas

(15) Melinna Gianninni, Altemative Link, Inc.
(16)  Linda Bedell-Logan, Solutions in Integrative Medicine
(17)  Wayne Sickles, Massage Therapist
e Discussion
(18)  Max Heitrich, Professor Emeritus, University of Michigan
e Discussion
9:25 a.m. Break/Breakout — Small Group Discussion (CAM Reimbursement)

10:50 a.am.  Group Reports and Discussion

11:30 a.m. — 12:30 p.m. Lunch Break/Adjourn Meeting Topic 1.

DAY TWO: Tuesday, May 15, 2001

Meeting Topic II.
Complementary and Alternative Medicine: RESEARCH CHALLENGES

12:30 p.m.  Opening Remarks

12:40 p.m.  Panel I: Overview of CAM Research Challenges

(19)  David Eisenberg, MD, Harvard University
e Discussion

1:25 p.m. Panel Il: Foundation Support for CAM Research

(20) M. Bridget Duffy, MD, Medtronic Foundation
(21)  Dorianne C. Miller, MD Robert Wood Johnson Foundation




(22)  Susan Braun, Susan G. Komen Breast Cancer Foundation
(23) Ronald Chez, MD Samueli Institute for Information Biology

e Discussion
2:35 p.m. - 2:50 p.m. BREAK

2:50 p.m. Panel I11: Approaches to Evaluating Research Literature

(24) Donald A. Lindberg, MD, National Library of Medicine
(25) Douglas B. Kamerow, MD, MPH, Agency for Healthcare Research and

Quality
(26)  Brian Berman, MD, University of Maryland

o Discussion

4:10 p.m. Panel IV: Concerns about CAM and CAM Research

(27)  William M. London, EdD, MPH, National Council Against Healthcare
Fraud

(28)  Simeon Margolis, MD, PhD, Johns Hopkins University

(29)  Arthur P. Grollman, MD, State University of New York at Stonybrook

e Discussion

5:30 p.m. Adjourn

DAY THREE (Topic II Continued): Wednesday, May 16, 2001

7:15 a.m. Registration Opens

Meeting Topic I1.
CAM: RESEARCH CHALLENGES continued

8:00 a.m. Panel V: Research Methodology

(30) John A. Chabot, MD, Columbia University

(31) Marcia Angell, MD, Editor-in-Chief Emeritus, New England Journal of
Medicine

(32)  Jennifer Jacobs, MD, MPH, American Institute of Homeopathy

(33) B. Alex White, DDS, DrPH, Kaiser Permanente Center for Health
Research

(34) Bruce Rabin, MD, PhD, University of Pittsburgh




e Discussion

9:25 a.m. Panel VI: Training of Conventional and CAM Investigators

(35) Nancy Pearson, PhD, National Center for Complementary and Alternative
Medicine

(36) Neal West, PhD, National Center for Complementary and Alternative
Medicine

(37) Robert H. Blanks, PhD, University of California at Irvine

(38)  Russell Phillips, MD, Harvard University

(39) Richard Hammerschlag, PhD, Oregon College of Oriental Medicine

e Discussion

10:35 a.m. — 10:50 a.m. BREAK

10:50 a.m. Panel VII: Publication of Peer-Reviewed CAM Research Results

(40) Edward W. Campion, MD, New England Journal of Medicine

(41) Jackie C. Wootton, MEd, Journal of Alternative and Complementary
Medicine

(42)  Phil B. Fontanarosa, MD, Journal of the American Medical Association

(43) David Riley, MD, Alternative Therapies in Health and Medicine

(44)  Christine Laine, MD, MPH, Annals of Internal Medicine

(45) Amold Relman, MD, Editor-in-Chief Emeritus, New England Journal of
Medicine

e Discussion
12:30 p.m. — 1:30 p.m. LUNCH BREAK
1:30 p.m. Breakout — Small Group Discussion (CAM Research Challenges)
2:50 p.m. Group Reports and Discussion/Adjourn Meeting Topic 11.
4:00 p.m. BREAK

4:15 p.m. Public Comment Session — 3-Minute Oral Statements*
*this list will be revised and posted on the website no later than May 10

(46)  Audrey Di Maria, Art Therapy Credential Board
(47) Katherine Jane Gorton, American Dietetic Association



(48)  Su Liang Ku, FITCM
(49) Matt Ward Russell, National Integrative Medicine Council
(50) Carolyn Jones Sabatini, Pharmavite Corporation
o Discussion
(51) James Sensenig, American Association of Naturopathic Physicians

(52) Nancy Kristine Haller, Feldenkrais Guild of North America
(53) Diane Davis Cole, University of Virginia Cancer Center

o Discussion

5:00 p.m. Adjourn



DRAFT QUESTIONS Date: 4/9/01

Questions for Foundations:

Does your foundation support CAM research and/or research training? If so, how does your
foundation determine what (CAM) research or research training it will fund?

What types of research are you currently funding or are considering funding?

What role can foundations play in stimulating CAM research, e.g., seed money, research grants,
publication of research results, research training support, conferences?

What are the obstacles and possible solutions to accomplishing your foundation’s goals regarding
CAM in this area?

How can CAM research coordination be enhanced between the Federal government and the not-
for-profit sector?

Do you work collaboratively with other foundations to stimulate CAM research and research

training? , F , - .
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What policy recommendations can your foundation offer regarding CAM research for the
Commission’s consideration as it develops its report to the President and Congress?

Questions for Approaches to Evaluating Research Literature:

What criteria are used when deciding to include a peer-reviewed journal or other information
sources in the NLM database?

Has AHRQ conducted evidence-based assessments of CAM practices and products? What
criteria are used by the agency when deciding on topics for evidence-based practice reports?
What evidence-based assessments in CAM have you conducted?

Does the Cochrane Collaboration for Evidence-based Medicine include in its database
information on CAM practices and products? What criteria are used in your selection process
with regard to CAM topics?

What policy recommendations can you offer regarding the evaluation of research literature in
CAM for the Commission’s consideration as it develops its report to the President and
Congress?



Questions for the Research Panel:

In discussing approaches to increasing the safety and effectiveness of CAM practices and
products, in addition to data collection and clinical trial methodology, consider the complex
questions inherent in CAM that require study such as multiple interventions; complex systems
and complex compounds; mind-body interactions; individualization; the placebo effect;
provider/patient interaction; multiple populations including culture/race, gender, age; and so
forth.

How can good data on CAM procedures and products be developed?, accessed? What would a
workable progression be from early anecdotal reports to the development of good data.

What can CAM practices and products contribute to investigations where there is overlap with
conventional areas of research, ¢.g., wellness/health promotion and disease prevention/preventive
medicine, nutrition, exercise, chronic conditions, pain management, self care, care for the
terminally 111?

At what point is the knowledge base sufficient to move results to clinical practice?

What training do conventional investigators need to conduct CAM research?

How can communication between conventional investigators designing CAM protocols and
CAM practitioners be improved?

How can research collaborations between conventional and CAM institutions be facilitated?
What policy recommendations can you offer regarding coordinated research of CAM practices
and procedures for the Commission’s consideration as it develops its report to the President and

Congress?

Research Training Panel:

What training do CAM professionals need to evaluate their own clinical efficacy and conduct
high quality research?

What training do CAM professionals need to design and conduct high quality research projects.

What training do CAM professionals need to contribute as members of research teams,
including the collection of valid data, ctc.

How can CAM practitioners become better educated in the critical evaluation of CAM product
claims and the results of CAM protocols and clinical research?



What policy recommendations can you offer the Commission on the training of conventional
investigators and CAM investigators and clinicians to strengthen the pool of highly qualified

CAM researchers? | - . o sk e
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Questions on Peer Reviewed Journals: AnL N PUVETOV 2

What criteria are used by your journal for accepting articles on CAM research?
How do you choose your reviewers; what qualifications must they have?

Are the criteria used by conventional journals in accepting CAM studies similar to or different
from criteria used for acceptance of conventional studies?

What are the unique challenges facing CAM acceptance in conventional peer-reviewed journals?

Are the criteria used by CAM journals in accepting research studies comparable to the standards
used by conventional journals?

What are the unique challenges facing CAM peer-reviewed journals?

What are the most common reasons articles are rejected?

On average, how many revisions are made before publication?

What is the average length of time from receipt of an article to publication?
What are the gaps in reporting CAM research results?

Does your audience include both CAM practitioners; conventional practitioners? What
percentage of your readership do you believe falls into either category?

What policy recommendations can you offer regarding the publication of CAM practices and

products in peer-reviewed journals for the Commission’s consideration as it develops its report to

the President and Congress? : ’ , \ ! T Cf M (levac
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General Questions for Federal Agencies (DoD, NSF, AHRQ, Dept. Of Ed, CDC, USDA, ML”“"/

and NASA): T

How can coordination be established or strengthened among and between Federal agencies that
have research and research-related responsibilities, and how can it be enhanced with the not-for-
profit and private sectors?

What are the obstacles (conceptual or otherwise) and possible solutions to accomplishing



integration of CAM into mainstream research?

What policy recommendations can your agency offer regarding research on CAM for the
Commission’s consideration as it develops its report to the President and Congress?

Additional Questions for DoD:

Does DoD support any research on CAM practices and programs?

How and why were these selected as the most promising areas of research on CAM
interventions?

Does DoD coordinate CAM research efforts across the services?

Does DoD include any CAM practices and products in its clinical programs? If so, how are they
selected?

What does DoD consider as the most promising areas of CAM practice 1) to study; 2) to
incorporate into military health care?

Additional Questions for NSF:

Does NSF support any research related to CAM practices and products? What can CAM
perspectives and approaches contribute to research in the biological, physical, social, and
behavioral sciences? Are there areas of research related to CAM that NSF considers promising?

Additional Questions for CDC:

Does CDC support any epidemiologic research or surveillance projects on CAM practices and
products? Are there areas of research related to CAM that CDC considers promising?

Additional Questions for USDA, Dept. of Education, NASA, Dept. of Energy:

Does (agency) support any research or research-related activities on CAM practices and
products? Are there areas of research related to CAM that (agency) considers promising?
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RESEARCH Il DRAFT 4/6/01
Tuesday, May 15, 01

Overview

12:30-1:15 David Eisenberg (45 minutes-25/20/ reimbursement, clinical, basic, and health
services research) >

Frowdalige
Neot=for Profit Support for CAM Research*

1:15 ¢ Medtronic and George Foundations-Bridget Duffy, M.D., confirmed
¢ RWIJ Foundation-Dorianne Miller, M.D. confirmed
¢ Susan G. Koman Breast Cancer Foundation- Susan Braun, confirmed
two to three more speakers from list below, others respond 1n writing
o Fetzer Foundation, Jeremy Waletzky, left message (Tom Inui, Lynn
¢ Underwood cannot attend)
Cummings Foundation (Andrea Kydd/letter)
o Bill and Melinda Gates Foundation, e-mailed Gordon Perkin? per Dean
Ornish
Kaiser Family Foundation
H and S (Henry/Susan Samueli) Foundation, will call 4/10
o Rockefeller Family Foundation, Melissa Berman, sent e-mal message

2:15 DISCUSSION

Approaches to Evaluating Research Literature

2:45 NLM Selection Process for Peer-reviewed Journals- Donald Lindberg

confirmed

Evidence-based Practice Centers and CAM-John Eisenberg, AHRQ, confirmed, if
hearing date changes, he will send Doug Kamerow

(other Federal agency support to be handled in writing. See ** below.)

Cochrane Collaboration-Brian Berman, will send agenda and questions, waiting
Sfor an answer

3:15 DISCUSSION | Wﬂ/&/j

3:45 BREAK
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6:00

Wednesday, May 16, 01
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The g

es 6f CAM Research and Research Training
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9:50

8:30

10:30

Publication of Peer-Reviewed CAM Research Results

¢ Bruce Rabin, U of Pittsburgh, confirmed

(&*Richard Nahin, NCCAM, Steve — 07

Research methodology:

¢ John Chabot, P1 on Columbia/Gonzalez study-confirmed
e Marcia Angell-confirmed N
e Jennifer Jacobs, M.D., MPH, American Institute of Homeopathy- -confirmed

rep. from NCCAM-supported Oregon Center on CAM, Steve

Training of conventional and CAM investigators:

Richard Hammerschlag, Soc. for Acupuncture Research, waiting for

confirmation &/J/‘/{y «

Marilyn Schlitz, SF Noetic Society, call back 4/10

ke (osiindy
DISCUSSION - L

BREAK

&15

i

NEJM-Edward Campion, Deputy Editor, confirmed (Jeffrey Drazen)
JAMA-Phil Fontanarosa-confirmed (Catherine DeAngelis)

5 Amold Relman-confirmed

Alternative Therapies in Health and Medicine-Larry Dossey cannot make it,
emailed David Riley at Dossey’s suggestion

The Journal of Alternative and Complementary Medicine, Jackic Wootton-
confirmed

Annals of Internal Medicine- Frank Davidoff-will attend himself or will send
deputy editor working with him on a series of papers on CAM

George Lundberg, CBS Healthwatch, former editor of JAMA ??

OS]



12:00 DISCUSSION
12:40 LUNCH

1:40 Discussion Groups/breakouts
ederal agency support
ot-for profit support
valuating research results
esearch challenges and research training
ournal publication of CAM results

Two breakout groups (members and chair assigned prior to meeting):

1) give Commissioners as much material a possible ahead of time.

2) strongly encourage Commissioners to review materials and transcripts from first research
meeting and research-related testimony/discussion at town hall and other meetings.

3) suggest that Commissioners keep breakout sessions in mind when listening to testimony and
taking notes.

4) task Commissioners with developing draft recommendations for ﬁl}é’the above areas.

5) allow time for access and delivery recommendations.

3:00 Full Commission Discussion
4:00 Public Session
5:30 Adjourn

**(Letters to the following Federal Agency Support for CAM Research: responses in writing)

NSF- Michael Sieverts for Rita Colwell

Dept of Ed call Theresa SanAgustin

DoD Acting Asst Sec for Health, J. Jarred Clinton
CDC-Bill Dietz

USDA- Orville Levander

NASA- Kathy Olson

Dept. of Energy-Jim Decker

HRSA-
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RESEARCH II DRAFT 4/6/01

Tuesday, May 15, 01

Overview

12:30-1:15

David Eisenberg (45 minutes-25/20)

Not-for Profit Support for CAM Research*

1:15

2:15

Medtronic and George Foundations-Bridget Duffy, M.D., confirmed
RWIJ Foundation-Dorianne Miller, M.D. confirmed
Susan G. Koman Breast Cancer Foundation- Susan Braun, confirmed
two to three more speakers from list below, others respond in writing
Fetzer Foundation, Jeremy Waletzky (Tom Inui, Lynn Underwood cannot
attend)
Cummings Foundation (Andrea Kydd/letter)
Kohlberg Foundation (Jerry?/Columbia/letter)
Bill and Melinda Gates Foundation, speak to Gordon Perkins, mention
Dean Ornish '
Kaiser Family Foundation
H and S (Henry/Susan Samueli) Foundation
Rockefeller Family Foundation, Melissa Berman, sent e-mal message

DISCUSSION

Approaches to Evaluating Research Literature

2:45

3:15

3:45

4:00

NLM Selection Process for Peer-reviewed Journals- Donald Lindberg
confirmed

Evidence-based Practice Centers and CAM-John Eisenberg, AHRQ, sent e-mail
(other Federal agency support to be handled in writing. See ** below.)
Cochrane Collaboration-Brian Berman confirmed Steve

DISCUSSION
BREAK

Scientific Basis of CAM

Wallace Sampson, Saul Green, Steven Barrett, etc



6:00

Adjourn

Wednesday, May 16, 01

The Challenges of CAM Research and Research Training

8:30

9:50

10:30

Research methodology:

John Chabot, PI on Columbia/Gonzalez study-confirmed

Marcia Angell-confirmed

Jennifer Jacobs, M.D., MPH, American Institute of Homeopathy- -confirmed
rep. from NCCAM-supported Oregon Center on CAM, Steve

Bruce Rabin, U of Pittsburgh

Robert Blanks

David Eddy-medical economist/will be invited to reimbursement mig.
(Andrew Vickers; cannot attend but will send written material by 4/25)

Training of conventional and CAM investigators:

Richard Nahin, NCCAM, Steve

Richard Hammerschlag, Soc. for Acupuncture Research, Corinne
Elizabeth Targ, UCSF

Marilyn Schlitz, SF Noetic Society

DISCUSSION

BREAK

" Publication of Peer-Reviewed CAM Research Results

10:45

12:00

12:40

NEJM-Jeffrey Drazen out of country/sent e-mail

JAMA-Phil Fontanarosa-confirmed (Catherine DeAngelis)

Armold Relman-confirmed

Alternative Therapies in Health and Medicine-Larry Dossey-call David Riley
The Journal of Alternative and Complementary Medicine, Jackie Wootton-
confirmed

Annals of Internal Medicine- Frank Davidoff-will attend or send deputy editor
working with him on a series of papers on CAM

George Lundberg, CBS Healthwatch, former editor of JAMA 2?

DISCUSSION

LUNCH



1:40 Discussion Groups/breakouts
Federal agency support
Not-for profit support
Evaluating research results
Research challenges and research training
Journal publication of CAM results

Two breakout groups (members and chair assigned prior to meeting):

1) give Commissioners materials ahead of time

2) task Commissioners with developing draft recommendations for (all) the above areas,
including issues of access and delivery associated with Federal agencies

3) encourage Commisstoners to review transcripts (on whccamp web site), briefing book
materials, and notes of previous meetings, as well as current plenary session presentations and
questions as reference material for breakout session discussion.

3:00 Full Commission Discussion
4:00 Public Session
5:30 Adjourn

**(Letters to the following Federal Agency Support for CAM Research: responses in writing)

NSF- Michael Sieverts for Rita Colwell

Dept of Ed call Theresa SanAgustin

DoD Acting Asst Sec for Health, J. Jarred Clinton
CDC-Bill Dietz

USDA- Owrville Levander

NASA- Kathy Olson

Dept. of Energy-Jim Decker



DRAFT QUESTIONS Date: 4/6/01

Questions for Foundations:

Does your foundation support CAM research and/or research training? If so, how does your
foundation determine what (CAM) research it will fund?

What types of research are you currently funding or are considering funding?

What role can foundations play in stimulating CAM research, e.g., seed money, research grants,
publication of research results, research training support, conferences?

What are the obstacles and possible solutions to accomplishing your foundation’s goals in this
area?

How can CAM research coordination be enhanced between the Federal government and the not-
for-profit sector?

Do you work collaboratively with other foundations to stimulate CAM research and research
training?

What policy recommendations can your foundation offer regarding CAM research for the
Commission’s consideration as it develops its report to the President and Congress?

Questions for Approaches to Evaluating Research Literature:

What criteria are used when deciding to include a peer-reviewed journal or other information
sources in the NLM database?

Has AHRQ conducted evidence-based assessments of CAM practices and products? What
criteria are used by the agency when deciding on topics for evidence-based practice reports?
What evidence-based assessments in CAM have you conducted?

Does the Cochrane Collaboration for Evidence-based Medicine include in its database
information on CAM practices and products?

What policy recommendations can you offer regarding the evaluation of research literature in
CAM for the Commission’s consideration as it develops its report to the President and
Congress?



Questions for the Research Panel:

In discussing approaches to increasing the safety and effectiveness of CAM practices and
products, in addition to data collection and clinical trial methodology, consider the complex
questions inherent in CAM that require study such as multiple interventions; complex systems
and complex compounds; individualization; the placebo effect; provider/patient interaction;
multiple populations including culture/race, gender, age; and so forth.

How can good data be developed, accessed? What would a workable progression be from early
anecdotal reports to the development of good data.

What can CAM practices and products contribute to investigations where there is overlap with
conventional areas of research, e.g., wellness/health promotion and disease prevention/preventive
medicine, nutrition, chronic conditions, pain management, self care, care for the terminally il1?
At what point is the knowledge base sufficient to move results to clinical practice?

What training do conventional investigators need to conduct CAM research?

How can communication between conventional investigators designing CAM protocols and
CAM practitioners be improved?

How can research collaborations between conventional and CAM institutions be facilitated?
What policy recommendations can you offer regarding coordinated research of CAM practices
and procedures for the Commission’s consideration as it develops its report to the President and

Congress?

Research Training Panel:

What training do CAM professionals need to evaluate their own clinical efficacy and conduct
high quality research?

What training do CAM professionals need to design and conduct high quality research projects.

What training do CAM professionals need to contribute as members of research teams,
including the collection of valid data, etc.

How can CAM practitioners become better educated in the critical evaluation of CAM product
claims and the results of CAM protocols and clinical research?

What policy recommendations can you offer the Commission on the training of conventional
investigators and CAM investigators and clinicians to strengthen the pool of highly qualified



CAM researchers?

Questions on Peer Reviewed Journals:

What criteria are used by your journal for accepting articles on CAM research?
How do you choose your reviewers; what qualifications must they have?

Are the criteria used by conventional journals in accepting CAM studies similar to or different
from criteria used for acceptance of conventional studies?

What are the unique challenges facing CAM acceptance in conventional peer-reviewed journals?

Are the criteria used by CAM journals in accepting research studies comparable to the standards
used by conventional journals?

What are the unique challenges facing CAM peer-reviewed journals?

What are the most common reasons articles are rejected?

On average, how many revisions are made before publication?

What is the average length of time from receipt of an article to publication?
What are the gaps in reporting CAM research results?

Does your audience include both CAM practitioners; conventional practitioners? What
percentage of your readership do you believe falls into either category?

What policy recommendations can you offer regarding the publication of CAM practices and
products in peer-reviewed journals for the Commission’s consideration as it develops its report to
the President and Congress?

General Questions for Federal Agencies (DoD. NSF, AHRQ, Dept. Of Ed, CDC, USDA,
and NASA):

How can coordination be established or strengthened among and between Federal agencies that
have research and research-related responsibilities, and how can it be enhanced with the not-for-
profit and private sectors?

What are the obstacles (conceptual or otherwise) and possible solutions to accomplishing
integration of CAM into mainstream research?



What policy recommendations can your agency offer regarding research on CAM for the
Commission’s consideration as it develops its report to the President and Congress?

Additional Questions for DoD:

Does DoD support any research on CAM practices and programs?

How and why were these selected as the most promising areas of research on CAM
interventions?

Does DoD coordinate CAM research efforts across the services?
Does DoD include any CAM practices and products in its clinical programs?

What does DoD consider as the most promising areas of CAM practice 1) to study; 2) to
incorporate into military health care?

Additional Questions for NSF:

Does NSF support any research related to CAM practices and products? What can CAM
perspectives and approaches contribute to research in the biological, physical, social, and
behavioral sciences? Are there areas of research related to CAM that NSF considers promising?

Additional Questions for CDC:

Does CDC support any epidemiologic research or surveillance projects on CAM practices and
products? Are there areas of research related to CAM that CDC considers promising?

Additional Questions for USDA, Dept. of Education, NASA, Dept. of Energy:

Does (agency) support any research or research-related activities on CAM practices and
products? Are there areas of research related to CAM that (agency) considers promising?
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QOverview

12:30-1:15  David Eisenberg (45 minutes-25/20) / P

Not-for Profit Support for CAM Research*

Tuesday, May 15, 01 W

DRAFT 3/30/01

1:15 Medtronic and George Foundations-Bridget Duffy, M.D., confirmed
RWIJ Foundation-Dorianne Miller, M.D. confirmed
Susan G. Koman Breast Cancer Foundation- Susan Braun, confirmed .
two to three more speakers from list below, others respond in writing

Fetzer Foundation (Tom Inui cannot attend, will speak to Lynn it ﬁf&?
- Underwood, director of research program (Jeremy Waletzky)

Cummings Foundation (Andrea Kydd/ )

Kohlberg Foundation (Jerry _ /Columbia $s)
— Bill and Melinda Gates Foundation, speak to Gordon Perkins, mention

Dean Omish

Kaiser Family Foundation
— H and S (Henry/Susan Samueli) Foundation
RoekefeHer Fammiy FoundatonMehsseBe
Alberto Vilar Foundation _

2:15 DISCUSSION

Approaches to Evaluating Research Literature

2:45 NLM Selection Process for Peer-reviewed Journals- Donald Lindberg
confirmed
Evidence-based Practice Centers and CAM-John Eisenberg, AHRQ
other Federal agency support to be handled jn writing. See ** belo
< gy swp g Sge s bl

Cochrane Collaboration-Brian Berman

{L(,/\,LU\/{,‘}LT/‘MM‘V]
3:15 DISCUSSION
3:45 BREAK
4:00 Scientific Basis of CAM

u*'_ el
Wallace Sampson, Saul Green, Steven Barrett, etc w
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6:00 Adjourn

Wednesday, May 16, 01
7
The Challenges of CAM Research and Research Training

caft

8:30 Research methodology: David Eddy; Andrew Viclérs; rep from NCCAM-
supported Oregon Center on CAM; John Chabot, PI on Columbia/Gonzalez
study-has accepted}Steven Hyman, Director NIMH; lan-CetterRand Corp.;

" GeorgeLewith, England; Riehard HortenEngland; Stephen-Mayers,-Australja

" Training of conventional investigators- Richard Nahin, NCCAM T

Training of CAM professionals, Bil-Meeker, @@Leam}na Standish,

arilyn Schlitz)Richard Hammerschlag, Soc. for Acupuncture Research

{American Institute of Homeopathy-Jennifer Jacobs, M.D., MPH-conﬁWj

X RebertBlanks,-conventional res 1eFrez’s
~Stggestron
Bruce Rabin, conventional researcher with considerable experience re. CAM
research questions-U of Pittsburgh, George Bemier suggestion pY s

DISCUSSION

9:50
10:30 BREAK

Peer-Reviewed Publication of CAM Research Results

NEJM-Jeffrey Drazen

® JAMA-Catherine DeAngelis

Marcia Angell W\D

¢ Amold Relman 0 ¢S .

Alternative Therapies in Health and Medicine-Larry Dossey (}N’Qu"@w QM’@’@ /

& The Journal of Alternative and Complementary Medicine-Jackie Wootton -
confirmed dctmFobst;-Seotand)- _

& Annals of Internal Medicine- Frank Davidoff/

» George Lundbergh, CBS Healthwatch, former editor of JAMA

12:00 DISCUSSION

12:40 LUNCH

1:40 Public Session (patients, people who have tried to get research support?)
2:40 Discussion Groups/breakouts

Federal agency support
Not-for profit support
Evaluating research results



Research challenges and research training
Journal publication of CAM results

3:40 Full Commission Discussion
4:20 Adjourn
**(Letters to the following Federal Agency Support for CAM Research: responses in writing)

NSF- call Michael Sieverts

Dept of Ed call Theresa SanAgustin

DoD write to Acting Asst Sec for Health, J. Jarred Clinton (Maureen)
CDC- Michele

USDA- Ken, Orville Levander

NASA- Kathy Olson

Dept. of Energy-Jim Decker



RESEARCH II DRAFT 2/3ofof
Tuesday, May 15, 01

Overview

12:30-1:15  David Eisenberg (45 minutes-25/20)

Not-for Profit Support for CAM Research*

1:15 Medtronic and George Foundations-Bridget Duffy, M.D., confirmed
RW]J Foundation-Dorianne Miller, M.D. confirmed
Susan G. Koman Breast Cancer Foundation- Susan Braun, confirmed
two to three more speakers from list below, others respond in writing
Fetzer Foundation (Tom Inui cannot attend, will speak to Lynn
Underwood, director of research program (Jeremy Waletzky)
Cummings Foundation (Andrea Kydd/ )
Kohlberg Foundation (Jerry  /Columbia $s)
Bill and Melinda Gates Foundation, speak to Gordon Perkins, mention
Dean Ornish
Kaiser Family Foundation
H and S (Henry/Susan Samueli) Foundation
Rockefeller Family Foundation, Melissa Berman
Alberto Vilar Foundation

2:15 DISCUSSION

Approaches to Evaluating Research Literature

2:45 NLM Selection Process for Peer-reviewed Journals- Donald Lindberg
confirmed
Evidence-based Practice Centers and CAM-John Eisenberg, AHRQ
(other Federal agency support to be handled in writing. See ** below.)
Cochrane Collaboration-Brian Berman

3:15 DISCUSSION
3:45 BREAK
4:00 Scientific Basis of CAM

Wallace Sampson, Saul Green, Steven Barrett, etc



6:00

Adjourn

Wednesday, May 16, 01

The Challenges of CAM Research and Research Training

8:30

9:50

10:30

Research methodology: David Eddy; Andrew Vickers; rep from NCCAM-
supported Oregon Center on CAM; John Chabot, PI on Columbia/Gonzalez study;
Steven Hyman, Director NIMH; Ian Colter, Rand Corp.; George Lewith, England;
Richard Horton, England; Stephen Mayers, Australia

Training of conventional investigators- Richard Nahin, NCCAM

Training of CAM professionals, Bill Meeker, Tim Callahan, Leannna Standish,
Marilyn Schlitz

American Institute of Homeopathy-Jennifer Jacobs, M.D., MPH-confirmed
Robert Blanks, conventional researcher looking at, Veronica Gutierrez’s
suggestion

Bruce Rabin, conventional researcher looking at attitude and cancer- U of
Pittsburgh, George Bernier suggestion

DISCUSSION

BREAK

Peer-Reviewed Publication of CAM Research Results

10:45

12:00

12:40

1:40

2:40

NEJ-Jeffrey Drazen

JAMA-Catherine DeAngelis

Marcia Angell

Armold Relman

Alternative Therapies in Health and Medicine-Larry Dossey

The Journal of Alternative and Complementary Medicine-Jackie Wootton
confirmed

Annals of Internal Medicine- Frank Davidoff

George Lundbergh, CBS Healthwatch, former editor of JAMA

DISCUSSION
LUNCH
Public Session (people who have tried to get research support)
Discussion Groups/breakouts
Federal agency support

Not-for profit support
Evaluating research results



Research challenges and research training
Journal publication of CAM results

3:40 Full Commission Discussion
4:20 Adjourn
**(Letters to the following Federal Agency Support for CAM Research: responses in writing)

NSF- call Michael Sieverts

Dept of Ed call Theresa SanAgustin

DoD write to Acting Asst Sec for Health, J. Jarred Clinton (Maureen)
CDC- Michele

USDA- Ken, Orville Levander

NASA- Kathy Olson

Dept. of Energy-Jim Decker
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DRAFT QUESTIONS

Questions for Foundations:

How does your foundation determine what (CAM) research it will fund?
What types of research are you currently funding or are considering funding?

What role can foundations play in stimulating CAM research, e.g., seed money, grants,
publication of research results, research training support, conferences?

What are the obstacles and possible solutions to accomplishing this goal?

How can CAM research coordination be enhanced between the Federal government and the not-
for-profit sector?

What policy recommendations can your foundation offer regarding CAM research for the
Commission’s consideration as it develops its report to the President and Congress?

Questions for Approaches to Evaluating Research Literature:

What criteria are used when deciding to include a peer-reviewed journal in the NLM database?
Has AHRQ’s conducted evidence-based assessments of CAM practices and products?

What criteria are used by the agency when deciding on topics for evidence-based practice
reports?

Does the Cochrane Collaboration for Evidence-based Medicine include in its database
information on CAM practices and products?

What policy recommendations can you offer regarding...?

Questions for the Research and Research Training Panel:

In discussing approaches to increasing the safety and effectiveness of CAM practices and
products, in addition to data collection and clinical trial methodology, consider and the complex
questions inherent in CAM that require study such as multiple interventions, complex systems
and complex compounds, individualization, the placebo effect, provider/patient interaction, and
so forth.

What can CAM practices and products contribute to investigations where there 1s overlap with
conventional areas of research, e.g., wellness/health promotion and disease prevention/preventive
medicine, nutrition, chronic conditions, pain management, self care, care for the terminally 111?



At what point is the knowledge base sufficient to move results to clinical practice?
What training do conventional investigators need to conduct CAM research?

What training do CAM professionals need to evaluate their own clinical efficacy and conduct
high quality research?

How can CAM practitioners become better educated in the critical evaluation of CAM product
claims and CAM protocols and clinical research?

How can research collaborations between conventional and CAM institutions be facilitiated.
What policy recommendations can you offer

Questions on Peer Reviewed Journals:

What criteria are used by (journal) for accepting articles on CAM research?

Are these criteria similar to or different from criteria used for acceptance of conventional
research studies?

What are the unique challenges facing CAM acceptance in conventional peer-reviewed journals?
What are the unique challenges facing CAM peer-reviewed journals?

What are the criteria for accepting a research article?

What are the most common reasons articles are rejected?

How do you choose your reviewers; what qualifications must they have?

What is the average number of revisions made before publication?

What is the average length of time from receipt of an article to publication?

What are the gaps in reporting CAM research results?

Does your audience include CAM practitioners; conventional practitioners?

What policy recommendations can you offer regarding research, evaluation and publication of
CAM practices and products in peer-reviewed journals?



General Questions for Federal Agencies (DoD, NSF, AHRQ, Dept. Of Ed, CDC, USDA,
and NASA):

How can coordination be established or strengthened among and between Federal agencies that
have research and research-related responsibilities, and how can it be enhanced with the not-for-
profit and private sectors?

What are the obstacles (conceptual or otherwise) and possible solutions to accomplishing
integration of CAM into mainstream research?

What policy recommendations can (agency) offer regarding research on CAM for the
Commission’s consideration as it develops its report to the President and Congress?

Additional Questions for DoD:

Does DoD support any research on CAM practices and programs?

How and why were these selected as the most promising areas of research on CAM
interventions?

Does DoD coordinate CAM research efforts across the services?
Does DoD include any CAM practices and products in its clinical programs?

What does DoD consider as the most promising areas of CAM practice 1) to study; 2) to
incorporate into military health care?

Additional Questions for NSF:

Does NSF support any research related to CAM practices and products? What can CAM
perspectives and approaches contribute to research in the biological, physical, social, and
behavioral sciences? Are there areas of research related to CAM that NSF considers promising?

Additional Questions for CDC:

Does CDC support any epidemiologic research or surveillance projects on CAM practices and
products? Are there areas of research related to CAM that CDC considers promising?

Additional Questions for USDA, Dept. of Education, NASA, Dept. of Energy:

Does (agency) support any research or research-related activities on CAM practices and
products? Are there areas of research related to CAM that (agency) considers promising?
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Americans’ Views on the Use and Regulation
of Dietary Supplements

Robert ]. Blendon, 5¢D; Catherine M. DesRoches, DrPH; John M. Benson, MS;
Mollyann Brodie, PhD; Drew E. Altman, PhD

his article presents the views of Americans on what the government’s future role should

be in regulating or overseeing the growing sales of dietary supplements for health pur-

poses. Based on results of multiple national opinion surveys, including the views of both

users and nonusers of supplements, we found that a substantial percentage of Ameri-

cans surveyed reported that they regularly take dietary supplements as a part of their routine health

regimen. However, they reported that they do not discuss the use of dietary supplements with their

physicians because they believe that the physicians know little or nothing about these products and

may be biased against them. Many users felt so strongly about the potential health benefits of some

of these products that they reported that they would continue to take them even if they were shown

to be ineffective in scientifically conducted clinical studies. However, there also was broad public

support for increased government regulation of these products, We found that a majority of Ameri-

cans surveyed supported the following: to require that the Food and Drug Administration review the

safety of new dietary supplements prior to their sale; to provide increased authority to remove from

sale those products shown to be unsafe; and to increase government regulation to ensure that ad-
vertising claims about the health benefits of dietary supplements are true.

Arch Intern Med. 2001;161:805-810

One of the most striking changes in Ameri-

cane’ health behaviors in the 1090s was the

widespread and growing use of dietary
supplements for health reasons. Since
1994, dietary supplement sales have grown
by nearly 80%, from $8.8 billion to an es-
timated $15.7 billion for 2000, Sales of spe-
cific herbal remedies, such as echinacea,
ginseng, Ginkgo biloba, and St John's wort,
exceeded $200 million per product per
year, and these supplements are taken rou-
tinely by millions of Americans.!

The gharp rise in the use of these
supplements has raised concerns in the
medical community and the media about
the potentially serions health risks of the
mostly untested and unregulated prod-
ucts. Various reports** from poison ¢on-

trol centers and practicing physicians have
indicated examples of individuals being
harmed by taking these supplemens. Oth-
ers* have raised the concern that the use
of these products may be leading some to
forgo proven conventional medical treat-
ment when they are seriously ill.
Furthermore, the issue has been raised
that as these products are increasingly ad-
vertised in the media and s0ld in drug stores
and supermarkets the public may be given
a false sense of security about their safety.
They may believe that supplements are sub-
ject to existing government regulations
similar to those applicable to over-the-
counter medications sold to the public with-
out a prescription. In fact, dtetary supple-
ments are subject to & less stringent
governument standard of safety testing than
other over-the-counter medications.'**

From the Department of Health Policy and Management, Harvard Scheol of Public co
Health, Boston (Drs Blendon and DesRoches and Mr Bengon), John F. Kennedy School After receiving thousands of letters
of Government, Harvard University, Cambridge (Dr Blendon), Mass; Henry J. Kaiser from supplement users in a heated advo-
Family Foundation, Menle Park, Calif (Drs Brodie and Altman). cacy campaign, Congress passed the Di-
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- etary Supplement Health and Edy-

cation Act® of 1994, which freed
dietary supplement manufacturers
from many existing Food and Drug
Administration (FDA) regulations.
In the Nutrition Labeling and Edu-
cation Act” of 1990, Congress gave
the FDA the authority to require
manufacturers of dietary supple-
mens to provide evidence that their
products were safe prior to sale and
to approve the health claims made
about these products before they
could be used in marketing. After the
1994 legislation was enacted, the
burden of proof concerning the

safety of dietary supplements shifted.

Instead of the manufacturer having
to show that a supplement was safe,

the FDA had to prove that it was un.

safe. Also, as a result of the legisla-

tion, manufacturers have been able

to make general health claims abot
products as long as they do not con.
tain references to Preventing or cur-
ing specific diseages. These supple-
ments are now sold under the same
oversight standard as vitamins and
are categorized under a separate FDA
category as “foods,"89

Recently, the question of the
need for stricter regulation of these
products has been raised in editori-
als, medical journals, and articles i
the medis, particularly on the issue
of safety and the specific health
claims that can be made by the
manufacturers, 1% What hag been
missing in this growing debate over
what the governmeny's role should
be in regulating dietary supple-
ments are the views of the Ameri-
can public, both users and nonus-
ers of these products.

In this article, we seek to ill this
void by summarizing the available
public opinion survey data on the di-
etary supplement issue, We used na-
tional opinion survey data to an-

- swer the following questions: (1)

What are the characteristics of people
wha use dietary supplements regu-
larly, and how are users different
from nonusers? (2) How are regu-
lar users’ attitudes about dietary
supplements and their usefulness dif.
ferent from those of nonusers? €))
What are Americans' attitudes to-
ward govemment regulation, and are
there differences between the atti-
tudes of regular users and nonus-
ers? (4) What are the policy impli-

T e A e e ka4 ferem e

cations of these differences, and how
might they affect the debate on the
national leve]?

L

Relatively few polls investigating
Americans' views of dietary supple-
ment use and regulation have been
conducted, The data presented herein
came primarily from 2 sources,
The first source conststed of
specific results drawn from 4 na-
tional opinion surveys conducted
from 1996 to 1999, These surveys
did not differentiate between the
views of regular users and nonus-
ers of dietary supplements. These
data were compiled from the pub-
lic opinion database at the Roper
Center for Public Opinion Re-
search in Storrs, Conn,it5
_ Thesecond source consisted of
2 surveys that differentiated the
views of users and nonusers of di-
etary supplements. One survey was
designed by researchers at Na-
donal Public Radio, the He, J. Kal-
ser Family Foundation, and eJohn
F. Kennedy School of Government.
Telephone interviews were con-
ducted with 1200 randomly se-
lected US adults by Princeton Sur-
vey Research Associates between
Feirualy 19and 25,1999. The sec-
ond survey was designed by re-
searchers at the Henry ], Katser Fam-
ily Poundation and the Harvard
School of Public Health, Interna-
tional Communications Research
conducted interviews via tele-
phone with 1013 randomly se-
lected US adults between Decen-
ber 16 and 21, 1999 7
In the analysis of date from
thege latter 2 surveys, regular users
were defined as respondents who re-
ported that they regularly use prod-
ucts, such ag echinaces, ginseng,
over-the-counter hormones, or
amino acids. Respondents who re-
ported using dietary supplements
sometimes were classified as some-
times users. Lastly, nonusers were de-
fined as those respondents who re-
ported that they never use these
products, We compared the views of
both sometimes users and nonus.
ers with regular users. Differences
between these groups were tested us-
ing a x” test, and significance is noted
in the individual tables,
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Allsurveys were subject to sam-
pling and nonsampling errors. Re-
sults may have differed from what
would have been obtained if the whole
population of adults had been inter-
viewed. The size of this error varied
with the number surveyed and the
magnitude of difference in the re-
Sponses to each question, These sur-
veys had sample sizes of approxi-
mately 1000 to 1200 persons, With a
sample this size, the results, with a
05% degree of confidence, have a sta-
tigtical precision of » 3 10 3,5 percent-
age points compared with what would
have been obtained if the entire Popu-
lation had been interviewed. Pos-
sible sources of nonsampling error in-
clude nonresponse biag and question
wording and ordering effects.

— T

DEMOGRAPHIC
CHARACTERISTICS

Areview of the findings of these sur-
veys showed that approximately half
(48%) of all American adults sur-
veyed reported taking some type of
honprescription vitamin, dietary, or
mineral supplements regularly. 1 One
in six (16%-18%) reported regu-
larly using dietary supplements, like
echinacea, ginseng, amino acids, or
over-the-counter hormones, 1647

Table 1 displays the differ-
ences between demographic groups
In tenns of the frequency of dietary
supplement use, American respon-
dents with higher levels of educa-
tion reported greater use than those
with less education, Regular users
were also more likely to be white
(non-Hispanic). Americans older than
43 years were more likely to use
supplements regularly than those who
were younger (24% vs 14%,
respectively), i

Also, uninsured American re-
spondents were significantly more
likely than those with insurance to
use dietary supplements (219% vs
15%, respectively).” Of note, 1 (18%)
of 6 parents reported giving dietary
supplements to their children.!¢

BELIEFS ABOUT DIETARY
SUPPLEMENTS

The surveys found that a suBstan-
tial pcrcentage of the Americans sur-
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veyed held positive views of the
health benefits derived from raking
dietary supplements. A 1997 sur.
vey found that one third (36%) of
the American adults thought that
there was a dietary supplement thar
could help them live longer,' Over-
all, 85% of regular users reported
that dietary supplements are good for
people’s health and well-being. The
figure was lower for those who were
not regular users, 16

Regular users differed signifi-
cantly from nonusgers in their belief
that dietary supplements could help
with the treatment of a wide range of
medical conditions (Table 2). About
half of the American respondents be-
lieved that supplements are helpiul
for people with colds (61%), arthri-
tis (53%), depression (52%), and in-
fluenza (49%). Respondents viewed
dietary supplements as helpfial ir; the
treatment of cancer (35%) and ac-
quired immunodeficiency syn-
drome (16%).16 Not surprisingly,
regular users were significantly more
likely than nonusers to believe that
supplements could help people with
all the conditions the survey asked
about; however, rates were aiso high
among the nonusers. Another study™*
found that 82% of the Americans sur-
veyed said that they would seri-
ously consider trying alternative treat-
ments, such as herbal medicines, if
they were terminally ill.

The surveys also found that
those who were regular users be-
lieved strongly in the usefulness of
various dietary supplements irrespec-
tive of the scientific evidence. When
asked what they would do if a gov-
ernment agency said that the supple-
ment they use most often was inef-
fective, 71% of regular users reported
that they would continue to use it
(Table 3).% In the follow~up sur-
vey, respondents were asked what
they would do if the FDA specifi-
cally said that the supplement they
use most often was ineffective to see
if using the FDA's name vs an un-
known government agency would al-
ter the result. The addition of the FDA
did not lead to different responses
(Table 3), Once again, two thirds
(67%) of regular and sometimes us-
ers said that they would continue to
take the supplement.!’

Given how beneficial most
regular users believed dietary supple-

R
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Tabie 1. Demagraphics af US Respondents* ﬁ
Frequency of Dletary Supplement Use
Tetal ' Regular Sametimes Nev;‘
(N=1198) (n=233) . (n = 381) (n = 580} P
National e 18 15 €6
Income, $t
<20000 19 20 30 50
20000-25 998 15 20 27 53
30000-50 000 18 16 37 48
>50000 25 17 34 48
Education
Less than high school 17 18 28 56
graduate .
High =chool graduats 84 15 28 s7 <.001
Some college 27 22 36 42
College or mare 23 22 33 45
Racs or ethnisity
White, non-Hispanio 80 20 30 50
. Black, non-Hispanic .10 8 8 60 :J 08
Higpanie 7 14 3 53
Other 3 24 45 31
Insurance status
Insyred 83 1§ 10 74 05
Uninsured 16 | 16 64 ’
Age,y
18-34 88 18 34 50
35-44 22 14 32 54
4584 28 24 81 i ] <001
=85 17 22 2 82
Sex
Male A8 18 30 52
Female 52 19 92 49
* Data are expressed as percentages unfess {ndioated otherwige, Percantages may not equal 100% begayse

of rounding, The velues sum horzontally. National inojeatss the percentage of the national population in each
group; elipaes, not applicabie. Data ars from g Survéy congucted by Princeton Survey Research Associates, ™
tPeroeniages do not squal 100% becsuse of missing data,

Table 2, Dietary Supplements’ Efiect an Health ang Wall-belng

According to US Respondents*

“

Fraquency of Dietary
Supplemant Uge

i ]
Rogular  Somatimes  Naver

Total
(Nx1198) (n=235) (nw381) (n=580)
Supplements are gond for hsalth and walj-being , _
Yog 52 -] g2t 34t
No 17 a 10 27
- 8ome are, s0mp are notd 17 9 18 20
Do not fmow %4 3 8 18
Bupplaments ars helpful for people with : .
Influsnxa 49 64 58§ 401
Colds 61 77 73 48¢
Laneer 35 54 41 24t
Acquired Immunadeficiancy syndroma 16 2 20 12%
Arthiitis 83 71 61% 42t
Depression 52 72 &8t 42t
How important te access to gupplernents?
Very impartant 85 73 Aot 18t
Somewhat important 24 18 R’ @ =2
Not too impartant 17 7 18 21
Notatall important 22 2 8 s

a urvay conducted by Internations! Commun,

*Data ar9 expressed as parcentages, Perasniages may nat equal 100% because of rounding, Data are from

1Significantly ditterent from requist users (F<.001),

$Respondents voluntearad answer: it was net Diven as an oplion in the survey.

§Skgnificantly differant from reguiar users (P = .02).

icetions Research.”
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Table 3. US Respnndenn; Use of Distary Supplements Congideregd Ungafe

by Rovernment Agencies

—_—

Frequancy of Diotary
Stpploment Use

Tatal Regular  Somelimes
(N = 11906) (h=236) (ne 381)

!t a government agency sald that the dietary Slpplsment

Ig ineffactive, what would you do?
Stop using the supplement
Keep uging the stuppjement
Do not know

If the FDA said that the dletary supplsment you ugg most

often Is Ineffective, what woyid you do?
810p using the supplamant
Kesp using the supplemant
Do not know

25 24 25
72 n 2
4 4 3
33 32 3
86 67 65
1 1 1

*Dala are expressad gg percentages. Peroenty,
question was from g 8urvey condusted by Princston Survey Research Associates,

P2 may not squal 100% because of rounding. The first

" Tha 8eoond question

Was from s survey conduotsd by Internationa/ Communications Ressarch," FOA Indicates Food and Drug

Administration,

Table 4. U8 Respondents’ Opinions on the Safety of Dielary Supplements*

Fraguency of Diatory
Supplement Uze

|
Tata] Regular  Sametimes Nmr—'

(N=1188) (n = 235) (n=2381) (ncEBO)

Supplemants ar adequalsly tested
Yos

No
Do not know
Advertising for supplsments Is
Not trua
Generally trup
Do not know
How often are paople harmed by supplements?
Otten or sametimes
Rarely or nevar
Do nof know

87 43 38¢ 83t
48 e} 47 53
15 12 15 14
48 29 43t &0t
37 57 45 25
1§ 14 12 18
47 - 38 45 51t
4“4 53 48 88
10 9 8 1

*Dala are exprassed 35 Percentages, Perentages may ot equal 100% baoauss of rounding. Dats are from
8 survey condueted by Princeton Survey Ragearch Assooiates, "

't Significanty diterent from Iegular users (P<.001),

ments to be, it is not surprising that
access to them g very impottant for
regular users. Of those who re-
ported that they regularly use di-
etary sl:Eplements, 91% said that ac-
cess to them is “very” or “somewhat"
important, Of note, 72% of some.
times users and 41% of nonuisers felt
this way (Table 2),16

CONFIDENCE IN PHYSICIANS'
OPENNESS TOWARD AND
KNOWLEDGE OF DIETARY

SUPPLEMENTS

The respondents who reported
regular use of dietary supplements
were divided in their assessment of
their physician's level of knowledge

of and openness toward these prod-
ucts. More than two thirds (70%)
of those who reported taking sup-
plements regularly said that they
had shared this iformation with
their regular physician. However,
the survey did not provide a meg.
sure of the extent of information
shared between patients and physi-
clans, and many regular users were
skeptical of their physician's
knowledge of and attitudes toward
supplements. Nearly half (49%) of
regular users believed that physi-
cians are prejudiced 8gAinst supple-
ment use and 44% believed that
their own physician knows only a
litde or not much at all about these
products, 17

SAFETY OF DIETARY
SUPPLEMENTS

Regular users of dietary supple-
ments had much more confidence in
the safety of these products than
nonusers, As shown in Yable 4
only 37% of the respondents be-
lieved that dietary supplements are
adequately tested. However, regu-
lar users were more likely (49%)
than nonusers (33%) to believe that
there is adequate testing of these
Products. Also, the majority of regu-
lar users (53%) helieved that people
are “rarely or never” harmed by tak-
ing dietary supplements, In con-
trast, 51% of nonusers reported that
people are “often or sometimes”
harmed by these supplements, ¢

ROLE OF ADVERTISING
INFORMATION

Commercial advertising has been
shown 1o be an important source of
information about over-the-counter
medications.!® One recent survey!s
found that 39% of the respondents re-
ported that television commercials
are the most influential source of in-
formation in their decision about
which cold medicine to buy. In the
area of dietary supplements, data are
notavailable on the frequency of use
of commercials as an important in-
formation source. However, a ma-
Jority (57%) of regular users thought

that the claims made by supplement

manufacturers in the advertise-

ments are generally true (Table 4).

Those who were not regular users
were less likely to believe the claims
made by these advertisements, ¢

ATTITUDES TOWARD
GOVERNMENT REGULATION'
OF DIETARY SUPPLEMENTS

A substantial percentage of the re-
spondents were confused about the
role that the government currently
plays in regulating dictary supple-
ments, Slightly more than half (53%)
of the respondents were aware that
supplements are not regulsted by the
government (Yable ). One third
(35%) of the respondents believed
that supplements are currently regu-
lated, and 12% reported that they did
not know. The results were similar
for regular users, 6
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- However, even with this level of
public confusion, a majority of re-
spondents expressed support for
increased government regulatory ef-
forts to engure that dietary supple-
ments are not harmfu] and are pure,
that doses are consistent, and rhat ad-
vertising claims are true (Table 6) 16
As shown in Table 5, 81% of the re-
spondents supported giving the FDA
the authority to allow new supple-
ments to be sold only if the safety of
the supplements has been tested by
the FDA; 80% supported giving the
FDA the authority to remove di-
etaty supplements from the market
if they are proved unsafe. Stmilar lev-
els of support were found among
regular users.!’

— TR,

1t is clear from the rapid growth in
sales that dietary supplements have
become a big business, Millions of
Americans now regularly take these
products as part of their routine
health regimen, This phenomenon is
being driven by a widespread belief
i that these untested products con-
tain substances that can lesd to bet-
ter health. Many users feel so strongly
about the potential health benefits of
some of these products that they re-
ported that they would continue to
take them even if they were shown
to be ineffective in scientifically con-
ducted clinical studies,

Although only 16% to 18% of
the respondents were regular us-
ers, the majority of the respon-

dents thought that access to these -

products s important. This finding
suggests that Americans want to he
able to use supplements if needed,
It also may be due to a belief that
there are therapeutic or beneficial
substances that the medical com-
munity is not aware of,

However, the growing enthusi-
asm for dietary supplements does not
mean that there is not support for
stronger regulation that would re-
quire FDA review of the safety of new
dietary supplements prior to their sale
and that would give the FDA ample
authority to remove from the mar-
ket those products shown to be un-
safe. Broad support also exists for in-
creased government regulation to
ensure that advertising claims about
the health benefits ate true, that the
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Table 5. US Respondents’ Attitudes Toward

FDA Regulation of Supplements*

Frequency of Dietary
Supplement Use
f M
Total Regular Somefimes  Never
- (N=1186) (nw 238) {n=381) (n = 580)
Doss tha govemment regulate dietary
supplements?
Yas 35 32 42¢ RR]
No 53 58 49 54
Do not know 12 1 ] 13
Allaw new distary supplaments to be sald
only if they have bagn tested by the FDA
Favor Bt 70 80 B4
Opposs 14 24 17 10
Do not know 5 6 8 8
PRemova dietary supplaments from the market
itthe FDA shows that they are unsafe
Favor 80 78 79 80
‘Oppose 18 18 19 14
Do not know 5 3 1 8

*FDA Indicates Foos and Drug Administration, Dats
n0t equal 100% bacause of rounding. Data are from 2
Assoclates.'

P =.003 compared with regular users.

are expressed &s perceniages, Psrcantages may
8urvey conductad by Princeton Survey Researoh

Tablg 6. US Respandents' Attltudes Toward Levele af Regulation*

ﬁ_—_.
' Fraguency of Dietary Supplement Use

supplemente

| —]
Tatal Reguisr  Somelimes  Never
. Laval of Regulation . (N=1198) (=235 (nx381) {n = 6a0)
To malks sure that supplements are not harmful
Too mugh 7 9 7 5t
Not enough 59 58 59 62
Right amount 24 7 28 22
Do notknow or refused 1o answer 10 9 8 11
To make sura that supplements arg pure ana
dogss are consistent
Too muzh 6 9 4% 6§
Not enough 80 55 81 62
Rlght ampunt 23 25 25 21
Do nat know or refused to answer 11 10 10 12
To maka aure that advertising claims are trug
Too much 7 10 6 5
* Not snough 2] 62 €5 64
Right amount 20 18 21 20
Do natinow or refused to answer 10 5 7 11
Supponts more repulation for shildren's 77 78 7 77

*Data are expresssd as psrcantages. Percentages may not equal 100% becavss of rounding. Dsta are from
& surwey tonductsd by Prinoeton Survey Research Assopistas. '

P =.002 compared with reguiar usere
P «.007 compared with reguiar users,
IIP = .004 compared with reguisr users,

gSianiﬂcava different from reguler users (P = ,005).

ingredients in the products are pure,
and that doge levels are consistent
with the labeling,

The caveat is that a substantia]
number of the respondents were not
prepared to be denied access to ex-
isting dietary supplements that have
not been previously tested for safety.

Many respondents held skeptical
views about physicians' and most
likely scientists' motivations and
knowledge about dietary supple-
ment issues and will likely want clear
evidence of a safety hazard before
supporting the removal of supple-
ments from the market.
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Thus, efforts to increase EDA
oversight may not gein support from
a critical segrment of the public if there
Isnota clear understanding that any
proposed expanded FDA authority is
namrowly focused on the testing of ej-
ther new products or those in use in
which there is evidence of potental
hazards or untruthful health claims.

These findings also point 1o the
importance for physicians of becom-
ing both more involved with pa-
tients in discussing their use of
dietary supplements and more
knowledgeable about them, particu-
larly in regard to safety issues, The
fact that 1 of 6 parents reported giv-
ing these supplements to their chil-
dren shoul prompt physicians to
devole more attention to discuss-
ing this practice with parents as they
seek health care for their children,

Finally, although the question
was notasked directly in the surveys,
the findings suggested that there is
considerable support for increased re-
search efforts by the government and
industry to test and evaluate dietary
supplements, particularly for safety
purposes. Given how quickly these
products are moving into mainstream
use, moreresearch seems warranted.
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Garlic Shows Promise for Improving
Some Cardiovascular Risk Factors

Ronald T. Ackermann, MD; Cynthia D, Mulrow, MD, MSc; Gilbert Ramirez, DrPH;
Christopher D. Gardner, PhD; Laura Morbidoni, MD; Valerie A. Lawrence, MD, MSc

Objectivess To summarize the effects of garlic on sev-
eral cardiovascular-related factors and to note its ad-
verse effects,

Metheds: English and non-English citations \;vere iden.
tified from 11 electronic databases, references, manufac-

turers, and experts from January 1966 through February

2000 (depending on the database searched). Reports of cat-
diovascular-related effects were limited to randomized con-
trolled trials lasting at least 4 weeks, Reports of adverse ef-
fects were not limited by study design, From 1798 pertinent
records, 45 randomized trials and 73 additional studies re-
porting adverse events were identified, Two physicians ab-
stracted outeomnes and asgessed adequacy of randomiza-
ton, blinding, and handling of dropouts. Standardized mean
differences of lipid outcomes from placebo-controlled tri-
als were adjusted for baseline differences and pooled us-
ing random effects methods,

Results: Compared with placebo, garlic preparations may
lead to small reductions in the total cholesterol level at 1
month (range of average pooled reductions, 0.03-0.45

mmol/L [1.2-17.3 mg/dL}) and at 3 months (range of av-
erage pooled reductions 0.32-0.66 mmoV/L [12.4-25.4 mg/
dL]), but not at 6 months, Changes in low-density lipo-
protein levels and triglyceride levels paralleled total
cholesterol level results; no statistically significant changes
in high-density lipoprotein levels were observed. Trials also
reported significant reductions in platelet aggregarion and
mixed effects on blood pressure outcomes, No effects on
glycemic-related outcomes were found. Proven adverse ef-
fects included malodorous brearh and body eder. Other
unproven effects included flatulence, esophageal and ab-
dominal pain, allergic reactions, and bleeding,

Conclusions: Trials suggest possible small short-term ben-
efits of garlic on some lipid and antiplatelet factors, insig-
nificant effects on blood pressure, and no effect on glu-
cose levels, Conclusions regarding clinical significance sre
limited by the marginal quality and short duration of many
trisls and by the unpredictable release and inadequate defi-
nition of active constituents in study preparations.

Arch Intern Med. 2001;161:813-824
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MERICAN CONSUMER use of

complementary and alter-

native medicine is escalat-

ing rapidly. Out-~of-pocket

expenditures for herbal
therapies are estimated at more than $5 bil-
lion per year in the United States alone.!
Garlic (Allium sativum) is clearly one of the
most popular herbal remedies worldwide
today, Animal studies suggest that garlic has
potential antilipidemic, antihypertensive,
antiglycemic, antithrombotic, and antiath-
erogenic properties.*” Although some small
studies tn humans corroborate the find-
ings of anima) studies, the results are of-
ten conflicring.>#!* Several previous re-
views summarize trials in humans, but they
cite different original studies, emphasize
single cardiovascular factors (eg, lipid lev-
els or hypertension only), and provide vari-
able attention to specific garlic prepara-
tions and constituents, >3

Inabilities to blind subjects to the
smell and taste of garlic as well as unpre-
dictability in the release of potential
active ingredienrs have limited clinical
applicability of prior trial results. Some
investigators have simply conducted
nonblinded tials with various odor-con-
taining garlic preparations. Others have
used “odor-free” commercial prepara-
tions, such as dehydrated tablets (eg,
Kwai, Lichtwer Pharmaceuticals, Berlin,
Germany; Sapec, Lichtwer Pharmaceuti-
cals; Pure-Gar Deodorized Garlic, Essen-
tially Pure Ingredients, Chatsworth,
Calif) and “aged garlic extract” (eg,
Kyolic, Wakunage of America, Mission
Viejo, Calif), or have instead compared
garlic with matching odor- or taste-
containing placebos, Dehydrated prepa-
rations are used most commonly and
reportedly contain most constituents
found naturally in whole garlic, Many
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dehydrated preparations are fur-
ther “standardized” according to
particular congtituents, most com-
monly to the compound §-allyl cys-
teine~S-oxide (alliin). Standardiza-
tion to alliin is believed 1o provide
a greater potential for liberation of
the thiosulfinate compound alli-
cin, which is produced enzymati-
cally from alliin following hydra-
tion. Allicin has been shown in
animal models to have significant an.-
tilipidemic potential. %2 Alterna-
tively, aged garlic extract (Kyolic) is
based on the content of S-allyl cys-
teine, as it is reportedly prepared by
allowing more volatile compounds
found in chopped garlic (eg, alli-
cin) to slowly evaporate in the pres-
ence of aqueous aleohol. Through-
out the remainder of this review,
“standardized” will refer to com-
mercial garlic prepararions thar are
marketed by their potentia] to lib-
erate a weight-based percentage of
allicin afrer human consumption,

This gystematic review will
carefully scrutinize the internal va-
lidity of trials using oral garlic prepa-
rations, focus on the importance of
differences among various prepara-
tions, and comprehensively summa-
rize multiple reported cardiovascu-
lar-related effects and potential
adverse effects of various oral gar-
lic preparations.

DATA SOURCES

English and non-English citations
were identified from 11 electronic
databases, references of pertinent
articles, symposia, manufacturers,
and experts, Electronic databases,
including AMED, CISCOM, the
Cochrane Library, EMBASE,
MEDLINE, and NAPRALERT, were
searched from January 1996 through
July 1999 (depending on the data-
base) using the following terms; “2-
propenesullenic acid,” “aglic,” “ajo,”
“ajoene,” “alisat,” “allicin,” “al-
liinase,” “Allium sativum,” “allyl mer-
captan,” “diallyl disulphide,” “dial-
lyl sulfide,” “diallyl sulphide,”
“dipropyl disulphide,” “dipropyl sul-
phide,” “garlic,” “garlic extract,”
“garlic oil,” “knoblauch,” Kwai,
Kyolic, “S-allyl cysteine,” “thioallyl
derivative,” “thiosulfina

£ S o [ ek P S,
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nyl dithiin,” This search was up-
dated on PubMed in February 2000.

STUDY SELECTION

Reports of effects on cardiovasen-
lar outcames were limited to ran-
domized controlled human trials,
lasting at least 4 weeks, and com.
paring garlic with placebo, no gar-
lic, or another active agenf. Re-
ports of adverse effects included any
human study that identified ad-
verse clinical sympioms or events as-
sociated with garlic exposure. From
1798 passible pertinent records, 2
independent reviewers (C.D.M. and
V.A.L) identified 45 randomized tri-
als and 73 additiona] studies report-
ing adverse effects, One additional
trial, available only in abstract form,
was not reviewed,

DATA EXTRACTION

Two independent physicians (R T.A.
and C.D.M.) abstracted data from o

to identify outlier studies with Gal-
braith plots, & standard x? test, and
funnel plots. Studies were consid-
ered outliers if the y? test was P<.10
and/or if they fell outside of the Gal-
braith or funnel plot,

Data were pooled using a ran-
dom effects estimate both with and
without studies that were identi-
fied as outliers,®” (Results pre-
sented in the text are without out-
liers, while figures give results of
both analyses.) Subgroup analyses
were conducted for trials thar (1)
used similar dried standardized
preparations of garlic, (2) enrolled
subjects with hypercholesterol-
emia, and (3) used double-blind de-
signs. A study that evaluated a gar-
lic and fish oil combination was not
pooled because of possible indepen-
dent effects of fish ofl on lipid lev-
els. Bifect sizes were converted (o
clinical laboratory units using the
following weighted average pooled
SDs: toral cholesterol level, 1,05
mumol/L (40.8 mg/dL); low-density

P em e e Lo o

als, and one physician (L.M.) ab- lipoprotein cholesterol level (LD].- 1
stracted studies of adverse effects. ©),0.75 mmol/L. (29.1 mg/dL); high- c
Original authors were contacted and density lipoprotein cholesterol level S
requested to provide information (HDL-C), 0.29 mmol/L (11.4 mg/ 1
when data were unreported. No for dL); and triglyceride levels, 0.97 v
mal reliability tests of abstractions mmol/L (85.9 mg/dL). E
were conducted; disagreements were 2
resolved by consensus (R.T.A,, —m_ a
C.DM, and LA). T
OVERVIEW OF TRIAL a
DATA SYNTHESIS QUALITY xcll
Placebo-controlled randomized ti- Rendomized trials were published in o
als with lipid level outcomes were scientific journals (n=37), sympo- C
quantitatively pooled because (1) sia proceedings (n=5), a book chap- tr
multiple small to moderate-sized ter (n=1), a thesis (n=1), and an sb- w
studies with lipid level outcomes stract (n=1; full report was obtained
were available, (2) similar control from the corresponding author), De- e
groups were used, and (3) lipid level tails of randomization procedures €
outcomes were measured using simi- were scant. Whether 2 trials were .
lar parameters at similar follow-up actually randomized was unclear; at- h
times. Standardized mean differ. tempts to contact the original au- fe
ences, adjusted for baseline differ- thors for clarification were unsuc- . st
ences, were used as the effect size cessful.”* Equivalencies between ct
measure rather than mean differ- randomized groups for baseline lipid st
ences. 546 Effect sizes calculated as levels, blood pressure, body mass, m
mean differences can be variably in- dict, or activity levels were re-
fluenced by underlying population ported in 16 trials, 3430+ .
values when studies exhibit substan- Of 34 trials with double-blind 4?
tial heterogeneity at baseline; greater designs, only one, which used an ‘R
ahsolute e%fects are more likely, for odor-free dehydrated tablet, as- 63.‘
example, to occur among patients sesged adequacy of blinding through R
with high baseline cholestero] ley- direct questioning. Blinding was re- 58,
els than among those with lower portedly not successful.* Eight tri- 8R
tes,” and “vi- baseline cholesterol levels. % We tried als reported adverse effects clearly 49.
e
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atributable to garlic (ie, body odor,
breath, or taste) that accurred sig-
nificantly more frequently in gar-
lic-treated subjects than in those
receiving placebo; all of these trials
used standardized dehydrated tah-
lets 213304084547 Eony trials specifi-
cally used a placebo with garlic odor
or taste. ¥*3%4 One of these, which
involved a nonstandardized dehy-
drated preparation, reported that an
insignificant number of subjects cor-
rectly guessed their assignment ¥
Four trials had dropout rates
that were 20% or greater, 03305 Riye
excluded subjects from the statisti-
cal analysis due to insufficient com-
pliance, protocol violations, or
missed visits,****! and 3 reporied
rates of compliance that were less
than 80%.”%%42 Only 6 specifically
conducted inrention-to-treat analy-
ses or reported no dropouts, 234375354

INTERVENTION AND
CONTROL GROUPS

Twenty-two studies evaluated dehy-
drared garlic preparations that were
standardized to an alliin content of
1.3% of the weight of active powder
within each tablet (Yable 1), Other
preparations were standardized to a
minimum release of 0.3% allicin,%
and 4.6 mg of elliin per tablet.** The
remainder used various nonstand-
ardized preparations alone,t or in
combination with either fish oil, haw-
thorn, goya lecithin, gingko biloba,
or other lesser ingredients, 3337416768
Compliance of preparations with gas-
trointestinal dissolution standards
were rarely reported. 16

Placebos were used as control
comparisons except for a no-garlic
control,® an antiliptdemic agent,*
an antihypertensive agent,” and a
head-to-head comparison of 2 dif-
ferent garlic preparations.”” Ten
studies specified low-fat, low-
cholesterol, high-fiber diets.¥ Other
studies defined no specific dietary
measures and generally allowed

*References 9, 21, 32-34, 38-40, 43, 44,
46, 47,51, 52, 54-6).

*References 28-33, 36, 42, 48-50, 53, 57,
63-66, '

#References 21, 34, 44, 45, 47, 50, 52, 56,
58, 62,

ERcferences 9, 30, 33-35, 38, 42, 44, 47,
49-52, 56, 58.

usual diets. Seven trials reported no
changes in diet during follow-
up, 30244474052 | 5 reported no
changes in body mags,§ and 2 re-
ported no changes in physical ac-
tivity, %% Trials used various lipid
measurement protocols; a few clearly

followed current suggested guide-
lines. 213042444558

TRIAL OUTCOMES
Antilipidemic Effects

Meta-analyses of placebo-con-
trolled trials that reported total cho-
lesterol level outcomes at 4 1o 6
weeks, 8 to 12 weeks, and 20 to 24
weeks are shown in the Figure.
Combining all studies regardless of
garlic preparation showed that com-
pared with placebo the total choles-
terol level was reduced on average
by 0,19 mmol/L (7.2 mg/dL) (95%
confidence interval [CI], 0.03-0.34
mmol/L [1.2-13.15 mg/dL ]) after 4
to 6 weeks of therapy (n=14) and
0.44 mmol/L (17.1 mg/dL) (95% C1,
0.32-0.57 mmol/L. (12,37-22,04 mg/
dL]) after 8 1o 12 weeks (n=24).
Studies evaluating standardized de-
hydrated garlic preparations re-
vealed average reductions of 0,26
mmol/L (10.2 mg/dL) (95% CI, 0.08-
0.45 mmoV/L [3.09-17.40 mg/dL])
after 4 to 6 weeks (n=8) and 0.50
mmolL (19.2 mg/dL) (95% CI, 0.34-
0.66 mmolL [13.15-25.52 mg/
dL]) after 8 10 12 weeks (n=12). Av-
erage reductions after 20 to 24 weeks
of treatment were not statistically
significant (all garlic preparations
[n=6]: 0.03 mmol/L (1.2 mg/dL)
95% CI, -0.21 to 0,28 mmol/L
(-8.12 to 10.83 mg/dL); standard-

ized dehydrated garlic prepara. .

tons only {n=3]: 0.07 mmollL (2.8
mg/dL) (95% CI, -0.22 to 0.37
mmol/L (-8.51 to 14.31 mg/dL).
At 8 10 12 weeks, average tri-
glyceride level reductions from pla-
cebo-controlled trials, regardless of
gatlic preparation type (n=17), were
0.21 mmol/L (19.1 mg/dL) (95% CI,
0.09-0.34 mmol/L [3.48-13.15 mg/
dL]); average reductions among tri-
als evaluating standardized dehy-
drated garlie tablets (n=13) were
0.24 mmol/L (21.1 mg/dL) (95% CI,
0.09-0.38 mmol/L [3.48-14.69
mg/dL]). At 8 to 12 weeks, average
LDL-C level reductions acrogs all

~ NO.1dp TP.1@T T

garlic prepararion types (n=13) were
0.16 mmol/L. (6.2 mg/dL) (95% CI,
0.02-0.30 mmol/L [0,77-11.6 mg/
dL]). and standardized dehydrated
garlic tablets alone (n=10) were 0.17
mmol/L (6.7 mg/dL) (95% Cl, 0-0.34
mmol/l [0-13.15 mg/dL]). At 8 to
12 weeks the average HDL-C leve]
reduction from all garlic prepara-
tions combined (n=14) was 0.02
mmol/L (0.9 mg/dL) (95% CI, -0.03
to 0.07 mmolL [-1.2 to 2,70 mg/
dL]), whereas reduction from stan-
dardized dehydrated garlic prepa-
rations (n=10) was 0,01 mmol/L
(0.2 mg/dL) (95% CI, -0.05 t0 0.06
mmol/L [~1.93 to 2,32 mg/dL)).
Analyses limited to trials with only
subjects with hyperlipidemta or that
used double-blind methods did not
vary significantly from those pre-
sented earlier.

The only head-to-head trial

. compared a standardized dehy-

drated preparation (Kwai) to garlic
oil (Hoefels Original Garlic Ol with
Rutin; Seven Seas Limited, Marfleet
Hull, England). This unblinded trial
found a statistically significant re-
duction in ILDL-C level, but not to-
tal cholesterol or HDL-C level, fa-
voring the dehydrated preparation
after 4 months of therapy,” The one
trial that compared a commercijal an-
tilipidemic agent (bezafibrate) with
a garlic preparation (Kwai) found no
differences in lipid level outcomes
after 3 months of therapy.**

Antihypertensive Effects

Of 30 trials measuring blood pres-
sure outcomes, 23 reported results
from placebo comparisons (3 did nat
report results®**4; 4 used nonpla-
cebo controls™**%%) Three trials fo-
cused on subjects with hyperten-

sion and studied blood pressure as -

the primary outcome.*>**% Seven
clearly excluded use of additional an-
Lihypemnsive agentsl323347.55-57.67 Al-
though several trials reported sig-
nificant reductions in blood pressure
among subjects given garlic (within
group comparisons), only 3 dem-
onstrated statistically significant re-
ductions in diastolic blood pres-
sure (range, 2%-7%) 2% gnd 1 in
systolic blood pressure (approxi-
mately 3%)™ between persons given
garlicand those given placebo. These
data were not pooled because about

ARCH INTERN MED/VOL 161, MAR 26, 2001

813

WWW,ARCHINTERNMED,COM




F.11

NO. 144 -

PRI e L Ll Dl

816

. . Ty k—
Table 1. All Randomizad Triale With Sarym Lipld Endpoints of & Weelks ar Longer Comparing Garlic to Plageng or Othar Tharapy
Sampla % of Mats Mean Age Randamizstion
Soures, y 8tze (N) §ubjects {Range), y Rocruliment Ssiting Characloristles of Subjasts* Processt
Adierand Halub,* 1887 2 100 48 Unclear Hyperiipidemia Unalgar N
Auer st al, = 1850 47 45 58 11 Genersl practices Hypertension; 45% of thy Unclear
subjects had a total
cholestero! lavel >6.48
. mmoliL
Barrie et 2, 1987 20 Unclear 26 Student valunteers All previously healthy; Unclear
total cholestorol levels
ranged from 3.36-6.98
mmoll
Berthold et al,¢ 1998 26 54 58 Communty valunteers Hyperiintdemia Probably adequate {
Bordla et ), 1981 25 100 55 Unclear Known coranary Unclear (
. artery digeage;
: : hyperlipidemia
Bordla,® 1889 432 Unciear Not glven Unclear History of myacardial Unctear (potantially ¢
, Infarction Inadequate) :
Bordla gt al,™ 1998 80 Unclear Not givan Unciear History of myocardial Unglear (potentially (
- * lnfamction inadequate)
Buhahah et a1, 1979 25 100 {18-35) Unclear Ryperiipidemia Unclear F
* Chutani and Bordla,™ {981 36 Unclear &0 Unalsar fschemic heart diesage Unclear R
Czamy and : 100 &5 58 Unclear Hyperlipidemla; Unclear A
- Samochowlec,¥ 1906 atherasclerotic dizsage;
e : and hypartansive
Gardiner ot 21 1999 &2 8 8.  Unciear - Hyperlipidamis Unlear D
Holagarinar ¢t a1 1892 - og 39 &7 5 Benoral practioss. Hyperlipoproteinemia types Probably adequate De
crt : .- 7 Ha, {ib, or IV 35% of
the sublects hagd
o \ hyvertension
{sagcsnfin et al,® 1998 &0 54 58 Specialty cliro . Hyparlipldemia Probably adequate De
daln etal s 1903 4 45 g2 Community voluntsers _ Hyverlipidernia Unalear De
Kandziora %1585 40 Unclear (@385  Unlesr Hypertengion; hyperfipidemia  Linclear 0e
Kandaiore% 1988 40 as 56 Uncisar - Hynertenstan; hynedfipidemia Unelear De:
Kannar® 1988 48 54 (80-74)  Communiy volunieers Hyperipidemia; no clbetes  Adequate oa
mellitus
Kenzelmann and 46 3 43 Voluntasrs and - Hyperipidemia Probably atequate Ot
" Kada% 1037 4 general practices f
Kiasewetter et 4/, 191 éo %0 24 Voluntesrs . Elevated sponfansous Unclaar Det
- ‘ " platalet apgregation I
Kiseawetter ot 2, 1993 80 87 €0 Unclear " Peripheral vasculer disagze; Unclear Der
hypertipidemig K
Kogtialny et al,* 1989 280 | €0 Unclear Asymptometic agvanced Unclear Den
atherosclerosis; K
hynertipidemia; anq 38%
of the gupjacts had
hynentension
Lash oral®t 1908 35 4p 45 Undlear Hyperfipidemia; ol atter renat  Unglear Deh;
transplantation P
Lau ot al.® 1987
1 kP 56 52 Community or Hyperlipidemia; 44% of the Unclaar Agec
clinlc valuntears subjacts ware vegstarians K
EX
2 14 58 26 Community or Normolipidemiz; 57% of the Unalear Agat
clinic voluntesrs subjects were vegetarian Ky
ex
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Endpointz§
Intervention Douhie-bjind l Clinlcal  Lipid  Bload Glutose Thrombaﬂ Trial % ot Dropouts
— (Dally Barfic Dosape)} Control Group Study Symplams Levels Pressurs Level State  Longth, wk per Group

Dshydrated tablet: Placabo Yes X X 12 Garllc treated, 8;
Kwal (900 mg) placebo, 8

Dehydrated tablet: Placebp Yes X X X 12 Unelear
Kwai (800 mp)

Cil macerate (18 mp) Plagebo Yes X X X 4l Unclear

Garllc distillate: Tegra Placebo Yes X 12 Pooled, 4
Gmg -

Garlic ether extract (0.25 Flacebo Yes X 43 Pooled, 9
mo/kg of body weight)

@arllc sther extract Habttusl eanonary Unclear X X X 156 Unclear
(6-109) therapy

Garlic ether extract (1 a) Placebo Unclear X X X 13 Unclear

Raw garlic (10 g) No garlic treatment ~ No X 8 Unclear

Raw or fried garilc No garlic treatment ~ Np X 4 Unclear

A combination of oil Placebo Yes X X X X X 16 Unclear
Mmaoerate, soya lectin,
hawihom ojl, and
whest germ
(400 mg)

Denydratad tablet; Placebo Yas X X 12 Garfio treated, 4;
(500 mg and 1000 my) . : placetin, 0

Dehytirated tablet: Antilipidemnic Yes ? <X X 12 0 (4% Bxcluded for
Kwai (800 mg) protacol violations)

Dehydrated tstlaf: Placebo . Yes X X 12 Garlic treatad, 14;
Kwai (500 mg) ' Placebo, 18

Dehydrated tablet; Placebo Yog X X X 12 Uncisar
Kwal {800 mg)

Defydrated taplet: Placabo Yes X X X 2 Unclear
Kwai (808 mq)

Dehydrated tablet; Antihypertansive Single X X X 12 Unclear
Kwai (600 mg)

Dehydratad tabfet: Placeba Yes X X 12 Barfio treated, 8; -
Barlie 100 (8B0 mg) placsho, 4

Dehydrated Gablet with ginkoba ~ Plagabp Yes X 8 Garfic treated, 4;
extract: Allium Plus (200 mg) placsbo, 8

Defydrated tablet; Placebo Yez X X X X 4 Ungloar
Kwal (800 mp) : ‘

Dehydratad tablet; Placedo Yes X X X X 12 Garlic treated, 20;
Kwal (800 mg) : placebo, 20
Dehydrated fablat: Placeho Yes X X X X 208 Garllc tragted, 40;
Kwai (300 mg) p:acebo (&t € mo),

2

Dahydrated tabiet: Placsho Unclear X 12 Unclgar
Purs-Gar {1380 mg) .

Aged garilc extract. Placaho Unclear X 28 Garlio treated, €;
Kyolic (4 mL of placebo, 25
extraot = 1000 mg)

Agad garlio extract: Placebo Unclgar X % Unelear
Kyolic (4 mL of

J extract = 1000 mg) (Centinupd)
e ——
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Table 1. ANl Random}zed Trials With Serum Lipid Endpalnts of 4 Weeks or Longer Comparing Garlic 1o Plagsbo or Diher Ther apy {cont)
Sampls S ofMate  Mean Age ‘ Randomization
Source, y Sizo(N)  Sublects  (Range), y Racruitmant Setiing Gharacterislics of Subjecisv Processt
Luley et 312 198g) 3
1 34 Unclaar Notgiven  Unolear Hypertipoprotainemia types lia, Unolear
Ik, or IV
2 51 Unelear Notgiven  Unolear Hypeﬁipopmteinemia types Jia, Unolear
) Itb, or v
Lutomeki ' 1984 102 49 52 Unclear Nonspecific functional Unclear
complaints; 44% of the
Subjacts had hypertansion ang
narmolipidomia
Mader% 1990 281 4 59 Community clinic HypeHipidemia; 47% af the Probably sdequats
subjects had hypertension
Manael! st al,% 1905 o0 7. 83 Unclear- Alf subjects had type 2 diabetes Unclear
melltus
MaCrindie et af 5 1993 3 52 14 Spacialty glinic Hyparlipidemia; family history of Prokably adequate
. high fipld levels; and early
coronary artery diseass '
Malvin, 1986 84 47 54 Voluntears " Hypariipidemia Unclear
Morcos,® 1697 40 58 53 Community olinig Hyperfipidemia Unclear
valunteers
Neil et a/, 1895 118 61 53 Community glintc Hynerlipidernia; obesity Adequate
Plengvidhys at 21 1988 30 4 49 Unalear Mypertipidemia Unclear
Rotzsch et a1 ot 19g2 24 42 37 Unolear HDL-G2 level: <0.26 mmol/L, Unclear
man; <0.88 mmal/., women
Santoe and Grunwald,® 1953 €0 38 52 Community clinic Hyperilpidemla Unclear
Santos and Jones, 1998 80 35 57 Singlq speclalist " Hyparlipidemia Unclear
- prastice ‘ .
Saradoth et a)** 1994 72 k] - Community volunteers. Hyperlipldemia Unclear ' : _ !
. . . "
. Simons et al. 7" 1805 a1 53 54 Community voluntears . Hyperiipigernia Uncioar '_ : ¢
Shpria et i, 1987 40 33 50 Qutpatisnt clinio Al subjacts had disbetes mellitus  Unclogr . o
' © without complications ] -
Stainar54 1008 52 100 (32-88) Unclear " Hyperiipidemis Unclopr A
Superko and Kraugs, % 2000 50 Uncear 53 Unclear Hyperlipldemia Uncloar ; s
Vertur et sl 1980 40 38 59 Community vuiuntéar's s Hyperlipidamia; penipheral Unclear D
: ' . vascular djsease .
Varbery and Schneider 1900 40 43 50 Communty clinic - Hyperiipidsmia Unadear Di
Yeh et a1 21997 LY 100 % Collegistacommunty  * Hyperipidemia Unclear ¥ !

* 7o convert ihe total eholestarg) high-denstty lisoprotein cholegterorsubtraction 2 (HDL-C2) iavels to mitinrams per decilitsrs, multiply by 0.02586, .

tThe tandomization Procass was classifiag ae follows: unclear, probably adequate, ana adequate, Unolear ndicates thet the process wag not dascnived in signifioant
enouph dstail to ensyre adequcy Probsbly agequate Inglcamg e uze of seglad en velopas but not Sequentially numbsred or apaque; list o random numbers read by
someaone enrolling the subfsct into the sl (open isY); desaription 8uggests adequata conosaiment buf other featurag such 38 markedly different characteristios among
intervention and control Droups are susplclous. Adequate ingieateg cenlralized ranoomizstion by tolephons; randomization gonema controlied by pharmacy; numbered or
coded identical containers adrninistemf 8equentiall; on-site computer eystem that aan oy be acoessed &MY entering the charaoteristis of @n enrolies; and sequentially
numbered, s0sled, and opaque envelopes.

$The manufacturers of the garlic praducts mentioned In this eolumn are es follows: Kwai, Liohtwer Pharmaceuticals, Berlin, Germany; Tegra, Hermes Pharmaceuticals,
Munich, Garmany: Gariic 10, Cotter Foods, Melbourna, Australi; Allium-Pius, Zellar AG, Romanshorn, Switzeriang: Pure-Gar Deadorized Garic, Ezsentially Pure
Ingrediants, Chatswarth, Clif; Kyolic, Wakunaga of America, Mizsion Vialo, Calif; I3 Rogeff Garle Tablets with Rutin, Woelim Pharmaceuticals @mbH & Company,
Eachwege, Garmany; LipoGuarg, Vivs America Incorporated, Cogts Mesa, Calif; and Fitoagilo, Farmacsutici Procemss, Terino, rtaly.

§An X ingicatee that that particuler outcome was reportsd by ihe onigins/ authors,

||Publication contsined 2 distinctly different studies Presentsd in 3 singie publieation; thetefors, the same reforence has been 3gsfgned.

NThis was 7 crossouer ¢ .

# These wore olsarly stated to not be commercial tableis,
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[
Intervention Double-Blind  Clinical Llpid Bleod Glucosa Thmmhnue' Trial % of Drapouts
{Dally Garlic Dosage)} Controf Group Study  Symptoms Levels Pressure Level State  Length, wk per Group
Dehydrated tablet Placeba Yos X X % g o
(694 mg)
Dehytrated tabiet Placebo Yes X X X X 6 O
(1350 mp)
Dehydrated tablet/ther: Placebn Yos X X 12 Pooled, 5 (15%
Illiz Rogoff Garlic Tablets excludad tor protoco
with Rutin (300 mg) violations)
Nahydrated tablet: Placebo Yes X X 16 Garlic treated, 4; ptacebo,
Kwal (800 mg) 7 (10% sxoluded
for protocol
violations)
Dehydrated tablet: Placebo Unclear X X X 12 Unclear
Kwai {800 mp) )
Dshydratad tableh: Placebo Yes X X X 8  Pooled, 3
Kwai (800 mg)
Dehydrated tablat: Placebo Yes X 41  Pooied, 44 (excluded far
Kwal (300 mg) protocol violatians)
Dahydrated tablet with fish Placsho Single X P 41  Unclear
oil: LipoGuard (1200 mg) :
Dghydrated tabiet: Placebo Yes X 24 Pooled, 8
Kwai (800 mg)
Dshydrated tabist Placebn Yas X 69  Unclear
(700 mg)#
Dehydrated tablet: Placabo Yeg X 6 Unclear
Kwal (80C mg)
Dehydrated tablet, Placebo Yoo X X 24 Garlic traated, 17
Kwal (800 mg) placabo, 10
Dahydrated tabiet: Garllc ofl; Hoefols No X X 16 Tablet treated, 10;
Kwai (600 mg) Original Gartic Oil oll treated, 15
(1,98 mo/d)
Dehydrated tablet: Placaba X X 15 Bzrfic treated, 1;
Kwai (600 mg) placebo, 4 {22%
sxciuad for
incomplets data)
Dehydrated tablet Plasebo Yes X X 12 Pooled, 6
Kwai (800 mg)
Dehydratad tablet Placabo Yes X X 4 Garlic treated, 15;
(700 mo)# placeho, 20
Aged garlia extract Placebo Yas X X 260 21 (sumulative)
Kyolic (7200 mg)
Dehydrated tablet Placebo Yes - X X 12 Unclear
Kwal (800 mg)
Dehydratad tablat, Placebo Yes X X B 0
hawthom, and ethar:
Fitoaglio (450 mp) :
Dehydrated fahlet: Placsbo Yes X X 18 0
Kwai (800 mg) .
Aged garlic extract: Placeba Yes X X 2 Pooled, 6
Kyalic {7200 mp)
.
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Forest plot of studise with tgta) chalsatero] lavel regults at 4 to 6 weaks (A) and at 8 to 12 weske (B).

C, Forsst piot of pooled results of tota) chalsstero/ lsvel findings at diferent perfods, All Forast piot levels
are measured in millimoles par er, To calculsts the con vantional unlts of milligram per deciliter for the
fota/ cholestero| levels muttioly by the CONVBIEion faotor of 38.67, The numbars in paronthesss indicate
55% confidence intervals for ihe pooled standaizied mean differences {in millimolse par Iitsr). The minus

signs indicats hat these levsls we.
Solid squares Indlcate thosa studle

e raguced ralative to pacebo ohsngse over the intérvention poriod,

& Uging standardized Praparations; open squares, 1oae studjes using

nonstandardized prepatations; and soiid clrcles, ail preperations together,

half of the studies did not present
numerical data that could be uged {n
2 quantitative analysis, multiple djf-
ferent methods of blood pressure
measurement were used, and few
studies had a priori hypotheses re-
lated to blood pressure.

Antiglycemic Effects

Twelve trials assessed the effect of
gatlic on the serum glucose level *
Two studied adults with diabetes
mellitus and considered serum
Blucose level as g pritnary out-
come.** Only one 4-week trial, con-
ducted in nondiabetic persons, re-
ported a statistically significantly
greater reduction in the serum glu-
cose level with standardized dehy-
drated garlic tablets (Kwal) com-
pared with placebo,® No statistically
significant effects were reported for
glycosylated hemoglobin * serum
insulin and C-peptide levels,* and
responsiveness of serum insulin ley-
els to an oral glucose challenge 3!

Antithrombotic Effects

Ten trials assessed the effectiveness of
garlic on potential prothrombotic risk
factors.t Of 6 of these 10 trials mea-
suring effects on spontaneous plate-
let aggregation, 5 provided re-
sults®10867.6% 4 of thege 10 trials, all
prohibiting intake of additonal anti-
platelet medicarions, reported mod-
est but significant decreases in plate-
let aggregation with garlic rreanment
compared with placebo, 32104667 4514
the other reported significant de-
creases in epinephrine-induced, but
notadenosine diphosphate-induced,

Plateletageregarion % Mixed effects on

fibrinolytic activity*#366 5pd plasma

viscosity were reported, while no tri-

als assessing serum fibrinogen Jev-

els®323253 or gerym hemocysteine

levels™ reported significant resulrs,

Effects on Cardiovascular
Morbidity and Moruality

Clinieal trial data for cardiovascu-
lar morbidity autcomes are lim-
ited. Two trials assessed improve-

*References 9, 28, 31, 32, 43, 46, 53, 55,
59, 60, 67

References 28, 32, 40, 43, 48, 52, 53, 66,
67, 69,

——
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leslong; and blistsrs, bullae, and vegicles

urtioarl3, and anaphylaxis; angioedema

Coagulation dysfunction: postoperative blssding,
International Normalized Ratio, clotting time
Gastrointestinal tract dystunction: small-intestine

fiatulence; hematamesis and hematochazia
Other: Meniere disease

Skin manffestations: contact darmatitis, ulcerus necrotic

Allergic manifestations: asthma, rhinitis, conjunctivitie,

Cardiovasaular dysfunction: myocardial infarction

spontaneeus spinal epidural hematoma, Increased

obslruction, epigastric and esophageal pain, and

Table 2, 8u 1ot Effects
Advarea Effact | Typo of Qarlla Exposurs Leval of Evidence
Breath or body odor Oral use of standardlzed dehydrated tahiet Randomized controlled trials

Oral uzs for 1 case of contact dermatitls;
toplcal use for the remaining leslans

dral use for 1 case of asthma and rhinttis;
farllc dust inhalation for the remaining
cases

Oral uge
Oral use

* prolongation, and failure of plateles aggregation test

Oral uge

Oral uge

Case esriss and multiple case reports with
resolution of jeslons after discontinuation ot
garile treatment; no rechallenge teats

Case serles and multiple case reports with
resolution of symptoms after discontinuation
of gatlic trestment; positive reshalienge test
results for asthma

1 Cage report

Case repons

Cage reports and case sarigs

Case report

ment in pain-free walking distance

in subjects with lower extremity pe-
ripheral vascular disease treated with
garlic vs placebo,**” Although the
authors of one trial reported signifi-
cant increases in the walking dis-
tance with standardized dehy-
drated tablets (Kwai), there was a
20% dropout rate with no intention-
to-treat analysis, significant dis-
parities in the reporting of a garlic
taste between garlic-treated and pla-
cebo groups that suggested pos-

sible inadequate blinding, and a re-

analysis using baseline walking
distances from the time of random-
ization rather than during a run-in

phase no longer yielded significant

results  The second trial reported
statigtically significant increases
in pain-free walking but used a gar-
lic oil macerate-goya lecithin-
hawthorn ofl-wheat germ oil com-
bination, making it difficult to assess
the independent effect of garlic on
this end point.5’

One 3-year trial assessing rein-
farction rates in 432 patients with
evidence of a prior myocardial in-
farcdon reported 11 deaths and 15
reinfarctions in 222 subjects ran-
domized to a garlic extraet (0.1 g/kg
per day for body mass) and 20 deaths
and 22 reinfarctions in the 210 pla-
cebo recipients.?® Although the au-
thor reported significant differ-
ences, reanalysis of between-group
comparisons using a y? test re-
vealed no statistically significant dif-
ferences in total morulity (P=,07)
or myocardial infarction (P=.13).

The trial was not published in peer-
reviewed literature, and details of,
randomization processes, blinding,
and handling of dropouts could not
be obtained despite attempts to con-
tact the original author,

Original authors of a placebo-
controlled trial with standardized de-
hydrated tablets (Kwai) involving 280
subjects have reported statistically
significant (P<.001) regression in
atherosclerotic plaque volume over
48 months.® As of February 2000, the
authenticity of this trial was under in-
vestigation owing to concems regard-
ing the validity of the ultrasound im-
ages accompanying the published
text, unsuccessful randomization
procedures, an unusually high (46%)
unequal dropout rate, and inappro-
priate analyses,™

Adverse Effects

Approximately half of the trials re-
ported adverse effects. Of those re-
porting adverse effects, 8 reported
significantly greater numbers of sub-
jects assigned garlic treatment had
malodorous breath or body ador (as
perceived by themselves or others)
compared with subjects assigned pla-
cebo,31333540434547 The orher trials
that reported adverse effects stated
that persons assigned to dehy-
drated garlic tablets self-reported
maalodorous breath or body odor, ab-
dominal pain, fullness, anorexia, or
flatulence, but had too few num-
bers to statistically compare differ-
ences between groups. In addition

to the trials, 73 further studies were
found that addressed adverse ef-
fects (Table 2). Most (97%) were
case reports or small case series, Re-
ported adverse cffects of garlic inges-
tion (dietary and supplements) were
dermatitis, rhinitis, Meniere dis-
eage, asthma, myocardia) infarction,
bleeding, epidural hematoms, in-
creased International Normalized Ra-
tio in persons taking warfarin so-
dium, small-intestine obstruction,
esophageal and abdominal pain, and
flatulence, The frequency of ad-
verse effects and whether they var-
fed by particular preparations were
not studied.

— R

Although inconclusive, random-
ized controlled trial data are com-
patible with the hypothesis that gar-
lic supplementation may produce
mild short-term henefits on the lev-
els of total cholesterol, triglycer-
ides, and LDL-C, and on plateiet ag-
gregation. Several small shori-term
trials show mixed, but never large.
effects of garlic on blood pressure
outcomes, and no effects on glyce-
mie-related outcomes. Given the
overall marginal qualiry of many tri-
als with respect 10 adequacy of ran-
domization and blinding, as well as
an inadequate deflnition of the spe-
cific biologically active garlic con-
stituents in tested preparations, these
results have limited clinical appli-
cability, Although multiple adverse
effects of garlic ingestion have been

— S
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reported, causelity is established only

for maladorous breath and body
ador. The most serious potential ad-
verse effect that has been cited is
spontaneous epidural bleeding. The
expected frequency of adverse
effects, whether they are “dose-
related,” and whether they are spe-
cific to or oceur more commonly
with particular garlic preparations
than others are unclear.

Few trials clearly reported error-
free randomization procedures.
Blinding of subjects was impossible
in many trials that evaluated odor-
producing preparations, and several
double-blind trials that used odor-
frec coated preparations still re-
ported adverse effects discernable to
subjects that were clearly ateribu-
able to garlic. The inability to ad-
equately blind subjects may i;.we led
to systematic overestimation or ug-
derestimation of garlic's effects, For
example, it i posstble that true pu-
tadve health benefits of Ingesting gar-
lic are attributable to the presence,
concentration, and form of its many
sulfur-containing compounds, These
sulfur-containing compounds gen-
erate the unique taste and odor of gar-
lic. Studies of garlic treatment that
successfully blind subjects to group
assi‘fnments may be using garlic
Produets that not only have unde-
tectable taste and odor but that also
have low levels of active sulfur-
containing compounds. If benefits are
tied to sulfur-containing com-
pounds, such studies might under-
estimate them,

Concealment of random alloca-
tion from investigarors, blinding of
subjects, and proper handling of
missing data are the only quality vari-
ables that have been empirieally
shown to affect trial outcomes.™ Be.
cause of unclear adequacy of double-
blinding techniques and because very
few trials performed intention-to.
treat analyses or reported no drop-
outs, distinguishing higher-quality
trials was infeasible for performing
sensitivity analyses. These method-
ological limitations affect the clini.
cal relevance of even statistically sig-
nificant regults and further limir the
use of attempting to rationalize the
significance of trends in the pooled
data analyses,

Several issues related to the in-
winsic qualities of garlic further coms

plicate interpretation of current
human studies, First, there is no i
versal consensug regarding exactly
which constituents of garlic have ma-
Joreffects on particular cardiovasey-
lar risk factors in vive and by what
mechanism these effects are achieved,
Second, the relatjve ingredient con-
tent of whole garlic is affected by
growth conditions such as soi com-
position. Finally, variation in the
methods of preparing particular gar-
lie preparations results in significant
differences in fina) composition. For
instance, crushing or cutting whole
garlic commingles the ingredient al-
liin with an enzyme, allitnase, result-
ing in liheration of allicin, which is be.
lieved by most garlic researchers to be
the major ingredient responsible for
potential antilipidemic effects. The
herba industry is unable to guaran-
tee allicin content within tablets be.-
cause of limitations in the stability of
this compound. Most allicin-based
preparations are, therefore, designed
to generate allicin enzymateally from
alliin after ingestion, Although com-
mercfal tablets are standardized 1o

fixed amounts of alliin and allinage
with the intention of maximizing al-

lictn production after consumption,

allinase quickly denatures at low gas-
tric pHs. Maximal allicin release,

therefore, depends not only on high
allitn concentration and alljinase ac-
tivity in the tablet, but also protec-

tion of allinase from gastric acid pH

followed by rapid tablet dissolution

in enteric pH. Despite the addition of
tablet coatings to prevent premature

dissolution, mest preparations have

not been systematically tested against

US Pharmacopeia methods for com.-

pliance with enteric-coating stan-

dards. Notably, differentia] libera-

ton of allicin from otherwise identica]
standardized dehydrated garlic tab-

lets, produced by the same manu-
facturer but in differen batches, has
been demonstrated,” This variabil.
ity in allicin liberation, despite stan-
dardization, has recently been sug-

gested o correlate with variability in
antilipidemic effects among many re-
cent trials using particular standard-
ized dehydrated garlic tahlet prepa-
rations,”

Additionally, although several
trials reported equivalent baseline
body mass, diet, or activity level be-
tween groups, few assessed whether

these factors remained matched
throughout the trial intervention,
The presence of confounding ef-
fects is supported by several trials
that reported significant 40 oy 5
trend toward significant,* benefi;
from placebo administration alone.
Even accounting for regression to the
Tuean, some investigators argue such
effects are more likely attribuzable
to unanticipated cointerventions or
paor control for bigs than true pla-
cebo effects. ™ Several rials used vol-
unteer subjects who may potentially
be secking lifestyle modifications for
poor baseline dietary and activity hab-
its. Studying such populations could
increase the perception of beneficial
short-term effects simply as a result
of drift toward a more average life-
style during the intervention pe-
riod—an effect that may be greater in
4 motivated group that is aware of re-
ceiving a preswmably beneficial study
medication.’ 7

Pooled analyses of mals do show
reductions in the total chalesterol
level at 4 1o 6 weeks with trends to-
ward further reducrions at 8 to 12
weeks, although this trend did not
persist at 20 to 24 weeks, Despite sev-
eral possible explanations for these
trends, the marginal staristical sig-
nificance of observed short-term ben-
efits and the generalized method-
ologieal shortcomings of trials make
further conjecture unwarranied,
Pooled snalyses also suggest that stan-
dardized dehydrated preparations
may result in greater mean short-
term (4-12 weeks) cholesterol level
reductions than other preparations,
but this difference is neicher clini.
cally (approximately 0.12-0.26
mmoVL [5-10 mg/dL]) nor stanisti-
cally (P>.10) significant, Absence of
a significant disparity between prepa-
rations believed to contain distinetly
different ingredients might gener-
ally suggest that there is a common
active constituent among all Prepa-
Tations or that reported results are ac-
tually due to something other than
garlic itself, such as an unmeasured
lifestyle modification, Altematively,
itis also possible that the expected dif-
ferences in ingredient availabiliry af-
ter ingestion were minimized by in-

*References 9, 28, 36, 37, 48, 51, 54-56,
38, 39, 63, 68,
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advertent selection of particular
preparations that have been shown 1o
have substantially limited capabilj-
ties of liberating allicin under gastro-
Intestinal conditions.

Studies with significant re-
sults, written in English, or funded
by pharmaceutical comparnies his-
torically have been more likely to be
published.” Of 45 randomized tri-
als in our analysis, 36 (80%) were
published in peer-reviewed jour-
nals, 38 (84%) were published in the
Englich language only, and 35 (78%)
were sponsored, to some degree, by
herbal manufacturers. Although we
believe our search was comprehen-
sive, and significant efforts were
made to retrieve unreported data
from investigators, the potential for
migsing data and publication biag in
our review is still real,

— NG, —

One of the most readily apparent
problems with human research about
the effects of garlic treatment is inad-
equate definition of btalogically ac-
tive constituents and predictable avail-
ability of these constituents after
ingestion. Delineating major active n-
gredients and their mechanisms of ac-
tion are essential before conducting

more trials. Although studies in hu-

mans report promising potendal lipid-
lowering and antithrombotic ben-
efits, they are limited by unclear
randomization procedures, short du-
rations, and unclear adequacy of
blinding to treatment administra-
tion and outcome assessments, Fur-
ther studies with similar design fea-
tures are useless, Rather, a few well-
designed wials of longer duration are
warranted. Such trials should detail
a clear and unbiased recruitment and
sclection process, a clearly adequate
randomization procedure, and assess-
ment of the successfulness of blind-
ing techniques. Additional empha-
sis on controlling cointerventions that
can affect outcomes, clearly defining
the constituents and dissolution prop-
erties of garlic preparations being
studied, and using intention-to-treat
analyses are also necessary.

Accepted for publication November 1,
2000,
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Request for Applications (RFAs)

RFA Notices Current RFAs RFA Archive

Notices

Notice 1 information regarding the NCCAM's plans to develop a RFA for Ginkgo

biloba.

Notice 2 Information regarding the NCCAM's guidelines for investigator-initiated
applications.

Notice 3 Information on expanding the use of the Modular Grant Application and
Award.

Current RFAs

NCCAM Institutional AT-01-003
Research Training

Program (T32) for Minority
Researchers

05/14/01

This NRSA RFA will fund research training at minority and minority-serving institutions for
individuals who are training for careers in biomedical, behavioral and clinical research
related to complementary and alternative medicine (CAM).

Complementary/Alternative AT-01-01 02/26/01 04/12/2001
Medicine (CAM) at the End

of Life for Cancer and/or

HIV/AIDS

The primary objective of this initiative is to identify and evaluate CAM interventions for
patients with advanced, terminal disease associated with cancer or HIV/AIDS. This
research is expected to generate scientific knowledge on complementary and alternative
medicine (CAM) therapies that will ultimately lead to improved care and quality of life for
individuals at the end of life. Possible patient outcomes would include:

1. Managing or reducing the symptoms associated with the conditions of end stage
disease for cancer and HIV/AIDS;

2. Preventing or reducing side effects of medications such as antiretrovirals, steroids
and chemotherapy/radiotherapy; and

3. Enhancing the psychological, social, spiritual well-being, and quality of life at the
end of life.

wysiwyg://20/http://nccam.nih.gov/nccam/fi/concepts/ria/index.htm

4/9/2001 4:09 PM
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Integration of
Complementary and

Alternative Medicine: A

Health Services Research

Perspective

Botanical Drug
Interactions

Exploratory Program
Grants for Frontier
Medicine Research

Botanical Products
Development: SBIR and

STTR

AT-01-01 12/08/2000 01/24/2001

The intent of this RFA is to 1) identify barriers and
facilitators to the integration of CAM and conventional
health care practices; 2) determine whether CAM
research results obtained from studies conducted under
ideal conditions (efficacy studies) can be translated to
real-world settings (i.e., effectiveness) within an integrated
model; and 3) support the evaluation of currently planned
or recently initiated programs, goals of which are to
improve the outcomes, quality, effectiveness, and/or
cost-effectiveness of health care through the integration of
CAM and conventional health care.

AT-00-004 11/10/00 01/12/01

The main objective of this initiative is to encourage
biomedical research in order to prevent adverse
botanical/drug interactions during therapy or anesthesia,
to establish possible synergistic combinations of
botanicals with pharmaceutical drugs, and to increase our
knowledge of the mechanisms of action of botanicals.

AT-00-002 08/07/00 11/14/00

This NCCAM initiative will establish Exploratory Program
Grants for Frontier Medicine Research, the purpose of
which will be to create an infrastructure to nurture and
therefore advance this field of biomedical research by
providing the institutional support and resources
necessary for rigorous scientific investigation.

AT-00-003 09/07/00 11/14/00

The purpose of this Request for Applications (RFA} is to
support projects that could lead to development of
appropriate standardized products (valerian root,
feverfew, echinacea, and milk thistle) and provision of a
reliable constant supply of these products for clinical
research, as well as basic research.

4/9/2001 4:09 PM
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Women's and Children's
Health Research
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Supplement Research:
Botanicals

Centers for
Complementary and
Alternative Medicine
Research

Ginkgo Biloba Prevention

Trial in Older Individuals

Research on Care at the
End of Life
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HD-00-007 04/14/00 07/13/00

The purpose of this solicitation is to establish an
innovative and flexible research network that will be
responsive to the most critical existing and emerging
health needs and public health problems of women and
children, globally.

OD-00-004 03/25/00 04/25/00

The Office of Dietary Supplements (ODS) and the
NCCAM invite grant proposals to establish Specialized
Research Centers to investigate the biological effects of
botanicals including, but not limited to, botanicals available
as dietary supplements. The creation of such Centers is
needed to advance the quality and quantity of scientific
information on botanicals and to promote further research
in this area.

AT-00-001 01/07/00 03/14/00

The National Center for Complementary and Alternative
Medicine (NCCAM), the Nationa! Cancer Institute (NCI),
and the National Heart, Lung, and Blood Institute (NHLBI)
invite applications for Centers for CAM Research using
the P50 Specialized Center grant mechanism. Such
Centers will provide the resources necessary for the
rigorous scientific investigation of CAM. It is expected that
research conducted at these Centers will examine the
potential efficacy, effectiveness, safety and validity of
CAM practices, as well as the physiological or
psychological mechanisms underlying or contributing to
the effects of these practices. Applicants should propose
a multidiscliplinary research focus that incorporates basic
and clinical research with either an asthma or cancer
theme.

AT-99-001 04/21/99 05/21/99

The National Center for Complementary and Alternative
Medicine (NCCAM) and the National Institute on Aging
(NIA) invite applications for a two-arm, double-blind,
randomized, placebo-controlled multi-site trial to assess
whether an extract of the botanical product, Ginkgo biloba,
prevents the occurrence of dementia and/or cognitive
decline in older individuals.

NR-99-004 04/30/99 05/21/99

The purpose of this initiative is to generate research that
will improve the quality of dying for Americans and
decrease the distress for their caregivers. Research
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Centers for
Complementary and
Alternative Medicine
Research

Specialized Centers of
Research (SCORS) in
Ischemic Heart Disease in
Blacks

Specialized Centers of
Research in Ischemic
Heart Disease

Basic and Clinical
Research on Fibromyalgia

Innovative Approaches to
Disease Prevention
Through

Behavior Change

Centers for
Complementary and
Alternative Medicine

wysiwyg://20/hitp://nccam.nih.gov/nccam/fi/concepts/rfa/index.htm

applications may include basic, clinical or health care
studies focused on the clinical management of physical
and psychological symptoms, patient-provider and
patient-family communication, ethics and clinical
decision-making, caregiver support, or the context of care
delivery for those facing life-limiting illnesses.

HL-98-008 12/11/98 01/22/99

Applications are being sought for Centers for CAM
Research using the Specialized Center (P50) grant
mechanism. Such Centers will provide its resources
neccessary for the rigorous scientific investigation of
CAM. |t is expected that research conducted at these
Centers will examine the efficacy, effectiveness, safety
and validity of CAM practices, as well as the physiological
or psychological mechanisms underlying these practices.

HL-98-015 05/07/99 09/15/99

Interdisciplinary study of issues surrounding the
expression of heart disease in Blacks. Applicants should
select one of the following three themes: Sudden Cardiac
Death; Microvascular Disease; Diabetic Heart Disease.

HL-98-007 06/12/98 12/29/98

Interdisciplinary approaches to the elucidation of the
etiology and pathophysiology of ischemic heart disease,
sudden cardiac death, and heart failure at the molecular,
cellular, and tissue levels.

AR-98-006 05/15/98 07/15/98

Research studies related to all aspects of pathogenesis
and clinical manifestations of fibromyalgia syndrome
(FMS) and to relationships between FMS and
temporomandibular disorders (TMDs).

0OD-98-002 04/01/98 05/21/98

A four-year research grant program to test interventions
designed to achieve long-term health behavior change.

0OD-98-003 ERRATA 01/13/98
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Centers for
Complementary and
Alternative Medicine
Research

Acupuncture Treatment for
Osteoarthritis

Center for Chiropractic
Research

wysiwyg://20/http:/nccam.nih.gov/nccam/fi/concepts/rfa/index.htm

A correction issued for RFA OD-98-003, which was
published in the NIH GUIDE, Volume 26, Number 34,
QOctober 10, 1997.

0OD-98-003 12/01/97 01/13/98

The OAM, NICHD, and NIDA seek to encourage research
of CAM by establishing CAM Centers of Research, which
will make the resources necessary for the conduct of high
quality research available to investigators interested in
CAM.

OD-97-006 08/17/97 09/19/97

The OAM and NIAMS seek to initiate a clinical trial of
acupuncture for the treatment of osteoarthritis (OA) of the
knee. See correction or ERRATA issued on August 1,
1997.

OD/OD-97-005 04/09/97 05/14/97

Seeks to encourage research of chiropractic by
establishing a Center for Chiropractic Research, which will
make the resources necessary for the conduct of high
quality research to investigators interested in chiropractic.

Note: RFPs, RFAs, and PAs are published in the NIH Guide for Grants and Contracts.

NCCAM Home / For Investigators / : Menu e ) a 'ITI

Funding Opportunities

Piease send guestions and comments to nccam-info@nccam.nih.qov.

Last Updated: February 21, 2001

4/9/2001 4:09 PM
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Groft, Stephen (NCCAM)

From: Chang, Michele (NCCAM)

Sent: Wednesday, April 18, 2001 11:52 AM

To: Groft, Stephen (NCCAM)

Subject: RE: NCCAM EXPLORES NEW OPPORTUNITIES FOR FUTURE COLLABORATION WITH
INDUSTRY

Steve:

FYI, Buford's email doesn't work, so you need to send emails to his assistant, Tierney
Lancaster at
tierney334@yahoo.com

I've sent her (and all the Commissioner's assistants a copy of your e-mail.)

————— Original Message-----

From: Groft, Stephen (NCCAM)

Sent: Wednesday, April 18, 2001 10:44 AM

To: Buford Rolin; Conchita M. Paz; David Bresler; Dean Ornish; Donald
Warren; Effie Chow; George Bernier; George DeVries; James Gordon; Joe
Pizzorno; Joseph Fins; Julia Scott; Linnea Larson; Thomas Chappell;
Tieraona Low Dog; Veronica Gutierrez; Wayne Jonas; William Fair;
Xiaoming Tian; Albrecht, Joan (NCCAM); Axelrod, Corinne (NCCAM); Chang,
Michele (NCCAM); Fisher, Ken (NCCAM); Jim Swyers; Kaczmarczyk, Joseph
(NCCAM) ; Kingsbury, Doris (NCCAM); Miller, Maureen (NCCAM); Pollen,
Geraldine (NCCAM)

Subject: FW: NCCAM EXPLORES NEW OPPORTUNITIES FOR FUTURE COLLABORATION
WITH INDUSTRY

Attached is a meeting announcement that is concurrent with our May 14 meeting. this is
for your information.

Steve Groft

————— Original Message-----

From: Kingsbury, Doris (NCCAM)

Sent: Wednesday, April 18, 2001 7:31 AM

To: Axelrod, Corinne (NCCAM); Fisher, Ken (NCCAM); Jim Swyers; Joan
Albrecht; Kaczmarczyk, Joseph (NCCAM); Maureen Miller; Michele Chang;
Pollen, Geraldine (NCCAM); Stephen Groft

Subject: NCCAM EXPLORES NEW OPPORTUNITIES FOR FUTURE COLLABORATION WITH
INDUSTRY

FYI

NATIONAL INSTITUTES OF HEALTH
National Center for Complementary
and Alternative Medicine (NCCAM)
http://nccam.nih.gov

NIH NEWS RELEASE

NOTE TO REPORTERS AND EDITORS:
FOR IMMEDIATE RELEASE

Tuesday, April 17, 2001

Press Contact:



- N
Anita Greene (301) 496-1712
greena@mail .nih.gov

NCCAM EXPLORES NEW OPPORTUNITIES FOR FUTURE COLLABORATION
WITH INDUSTRY

The National Center for Complementary and Alternative
Medicine (NCCAM), a component of the NIH, will hold a
colloquium on May 14, 2001, to explore opportunities to
collaborate with two key groups: Industrial stakeholders
that produce, label, and market complementary and
alternative medicine (CAM) therapeutics (e.g., dietary
supplements and other biologically based treatments), and
organizations that develop and apply standards to determine
quality and safety of these products. The purpose of the
meeting is to begin a dialogue on how NCCAM and industry
can work together to definitively evaluate CAM therapeutic
products for composition, safety, and efficacy, and to
obtain input from the broad stakeholder community.

WHAT :

Senator Tom Harkin (D-IA), who spearheaded legislation to
create NCCAM (formerly the Office of Alternative Medicine),
will open the colloquium: "Exploring Opportunities for
Collaboration with Industry" with an overview of NCCAM's
legislative mandate. Stephen E. Straus, M.D., Director of
NCCAM will discuss NCCAM's perspective with respect to
opportunities to establish collaboration with industry.
Myron S. Weinberg, Chairman of the Weinberg Group will
serve as chair for this colloquium.

Leaders from key federal government regqulatory agencies,
major industrial, non-profit, consumers, and researcher
groups will address important topics to include: (1) The
role of NCCAM and the NIH Office of Dietary Supplements in
studying CAM therapeutics within the context of the NIH
mission, (2) The scope of interests and needs of the CAM
therapeutics industry in developing and marketing CAM
therapeutics, (3) Areas of interest common to NCCAM and the
CAM therapeutics industry, (4) Areas of complementary
expertise contributed by NCCAM and the CAM therapeutics
industry, and (5) Regulatory authorities and
responsibilities of other federal agencies. Ample
opportunity will be provided for audience discussion of
these issues.

Additional information, including an agenda and featured
speakers at this meeting is available at:
http://nccam.nih.gov/nccam/colloguium

Individuals, or representatives from the following
organizations should attend this meeting:

--CAM therapeutics suppliers of raw materials,
manufacturers, and distributors

~--Members of organizations that develop and apply standards
to determine quality and safety of CAM therapeutics

- -Consumers
--Practitioners of conventional and complementary and
alternative medicine, and members of the allied health

professions

--Researchers and research administrators



--Policy makers

--Publishers of compendia of information related to CAM
therapeutics

--Regulatory lawyers

- -Government regulators

WHEN:
Monday, May 14, 2001
8:00 a.m. - 5:45 p.m. EDT

WHERE :
The meeting will take place at the Washington Monarch Hotel
located at 2401 M Street, N.W., Washington, D.C.

REGISTER NOW:

Registration is FREE for credentialed press only; however,
SPACE IS LIMITED. Please contact Anita Greene, NCCAM Press
Officer at (301) 496-1712 ASAP to make a reservation.

The National Center for Complementary and Alternative
Medicine (NCCAM) is dedicated to exploring complementary
and alternative medical (CAM) practices in the context of
rigorous science, training CAM researchers and
disseminating authoritative information. For additional
information, including fact sheets, press releases, and
other information about NCCAM, please visit our website at
http://nccam.nih.gov.



DRAFT 4/19/01
WHITE HOUSE COMMISSION ON COMPLEMENTARY
AND ALTERNATIVE MEDICINE POLICY
RESEARCH CHALLENGES
Tuesday, May 15, 01
Overview
12:30-12:40  Opening Remarks- James Gordon, Steve Grofi

12:40-1:25  Overview-David Eisenberg

Foundation Support for CAM Research

1:25 * Dr. Bridget Duffy, Medtronic
¢+ Dr. Dorianne Miller, RWJ Foundation
+ Ms. Susan Braun, Susan G. Komgdn Breast Cancer Foundation
TBA (Samueli)

2:05 DISCUSSION

Approaches to Evaluating Research Literature

2:35 BREAK

2:50 Dr. Donald Lindberg, NLM-Selection Process for Peer-reviewed Jouma
e ,

2 Dr. Douglas Kamerow, Agency for Healthcare Research and Quality-
Evidence-based Practice Centers and CAM
* Dr. Brian Berman, University of Maryland-Cochrane Collaboration

3:30 DISCUSSION
&— Concerns about CAM and CAM Research

"é Dr. William London, Council Against Healthcare Fraud
Dr. Simeon Margolis, Johns Hopkins University



Dr. Arthur Grollman, SUNY/Stonybrook
4:40 DISCUSSION
5:30 Adjourn
Wednesday, May 16, 01

The Challenges of CAM Research and Research Training

8:00 Research methodology:

Dr. John Chabot, Columbia University

Dr. Marcia Angell ~

Dr. Jennifer Jacobs, American Institute of Homeopathy

Dr. Alex White, Kaiser Permanente Center for Health Research

Dr. Bruce Rabin, University of Pittsburgh

(Andrew Vickers, Memortal Sloan Kettering cannot attend but will send written

material by 4/25)
8:50 DISCUSSION
9:25 Training of conventional and CAM investigators:

Dr. Neil West, NCCAM

Dr. Nancy Pearson, NCCAM

Dr. Richard Hammerschlag, Oregon College of Oriental Medicine
Dr. Marilyn Schlitz, Institute for Noetic Sciences

TBA
10:30 DISCUSSION
11:00 BREAK

Publication of Peer-Reviewed CAM Research Results

11:15 Dr. Edward Campion, NEJM
Dr. Phil Fontanarosa, JAMA



12:15

12:55

1:55

3:00

4:00

5:30

Dr. Christine Laine,. Annals of Internal Medicine

Dr. Amold Relman

Dr. David Riley, Alternative Therapies in Health and Medicine

Ms. Jackie Wootton , Journal of Alternative and Complementary Medicine
DISCUSSION

LUNCH

Discussion Groups/breakouts

Full Commission Discussion

Public Session

Adjourn

Letters requesting information on CAM rescarch activities sent to the following Federal agencies:

NSF- Rita Colwell

DoD J. Jarrett Clinton

CDC-William Dietz .
USDA- Orville Levander/Kathleen Ellwood
NASA- Kathie Olson

Dept. of Energy-Jim Decker

HRSA- Elizabeth James Duke
NIEHS/NIH-Scott Masten

Several NIH Institutes, the National Center for Complementary and Alternative Medicine/NIH,
the Office of Dietary Supplements/NIH, the Federal Drug Administration, the Indian Health
Service, and the Veteran’s Administration testified at the WHCCAMP research meeting tn
October 2000.



Alternative Medicine: The Importance of Evidence in
Medicine and in Medical Education

Guest Editor:
ARTHUR P. GROLLMAN, MD

Foreword: Is there Wheat among the Chaft?

Arthur P. Grollman, MD

lternative medicine, sometimes called “comple-

mentary medicine,” has enjoyed a remarkable re-

surgence of popularity in the United States. For

example, in the realm of orally administered sub-
stances, the widespread belief that dietary supplements pre-
vent illness, combined with the cost and inconvenience of
conventional medical care, may explain, in part, why many
people use nutraceuticals, supplements, and herbal reme-
dies." Indeed, as Beyerstein, Talalay, and Marcus make clear
in this issue of Academic Medicine, there are a variety of
reasons that increasing numbers of people are turning to al-
ternative therapies. In doing so, they may incur substantial
risks or simply waste their money.”™ As Frenkel and Ben
Arye warn in their article in this issue, “practitioners and
schools of complementary and alternative medicine (CAM)
are neither regulated nor closely supervised . . . and there is
little protection against charlatans.” On the other hand,
these authors maintain that some CAM remedies “bring
comfort and relief in treating conditions where conventional
treatment has failed.”

Marcus states the common concern that much alternative
medicine rescarch is unreliable. He notes the “need for more
high-quality research on alternative modalities to provide a
basis for evaluating their safe and rational use,” a view ech-
oed by other authors in this issue. Beyerstein endorses this
position when he remarks that “potential clients should ask
whether any alternative treatment they are considering is
supported by research published in biomedical journals

Dr. Grollman is the Evelyn Glick Professor and chair of pharmacological
sciences at the State University of New York at Stony Brook, Stony Brook,
New York.

Correspondence and requests for veprints should be addressed 1w Dr. Groll-
man, SUNY at Stony Brook, School of Medicine, Depr. of Pharmacolgical
Sciences, Stony Brook, NY 11794-8651.

ACADEMIC MEDICINE, VOL. 76, No. 3/ Marcu 2001

where peer-review processes strive to eliminate experimental
artifacts that lead to false impressions of cures.”

An evidence-based medicine movement has emerged in
academic medicine at the same time that the use of un-
proven therapies has increased. Beyerstein explores this par-
adox by analyzing the psychology behind the public's “flight
from reason” and explains why therapists and patients alike
might conclude that useless therapies work. Sampson ex-
amines the lack of critical analysis in most medical school
courses that teach alternative medicine, and Marcus analyzes
alleged deficiencies in medical education cited by propo-
nents of alternative medicine and demonstrates that these
claims are based on a misrepresentation of medical training.

Since ancient times, herbal medicines have been em-
ployed in the treatment of human illness. Indeed, Osler re-
marked that “the only thing that distinguishes man frot
lower animals is his desire to take drugs.” Nonetheless,
herbal remedies today must be evaluated in light of present
knowledge of pharmaceutical sciences and medicinal chem-
istry. The pharmacologic principles underlying the absorp-
tion, metabolism, excretion, and mechanisins of action of
drugs are well known® —these principles apply equally to
herbals, which are simply mixtures of chemicals derived from
plants. Remarkably, although governmental regulatory policy
requires pharmaccutical manufacturers to show that a new
drug is safe and effective, these legal safeguards do not ex-
tend to herbal medicines. In this issue, Pamela and Paul
Talalay review the history of drug development, discuss the
consequences of exempting herbal medicines from essential
regulatory controls, and describe scientific investigations of
several plants that led ro the development of novel thera-
peutic agents.

In their reviews, Sampson, an oncologist, Marcus, a rheu-
matologist and immunologist, Beyerstein, a psychologist, and
Talalay, a pharmacologisr, highlight the lack of scientific ev-
idence presented in support of claims made by practitioners

221



ALTERNATIVE MEDICINE, CONTINUED

of alternative medicine. This presents a conundrum: if al-
ternative medical practices are not supported by properly
controlled clinical trials and are therefore unproven,™* we
must ask why throughout history people from diverse cul-
tures generally held “healers” in high csteem and cagerly
sought their assistance in times of medical need. T briefly
consider this question in light of a hypothesis proposed by
Houston® and extended by Shapiro and Shapiro,’ namely,
that wunul recently, the history of medical trearment has been
largely the history of the placebo effect. This provocative state-
ment rests on persuasive evidence that virtually all medical
treatments used before 1900 were ineffective and that the
placebo eftect could account for the therapeutic responses
obscrved.

The earliest written record of medical therapy, the Ebers
papyrus, appeared around 1500 B.C. and included more than
700 drugs of animal, vegerable, and mineral origin.* Addi-
tionatly, comprehensive pharmacopoeias describing the an-
cient medicines used in China and India have been com-
piled. Galen categorized the drugs used in the Greco-Roman
cra and may have anticipated the placebo effect when he
wrote: “He cures most successfully in whom the people have
the greatest confidence.”” Marcus acknowledges the power
of the placebo effect in discussing differences between tra-
ditional and alternative medicine.

A few of the drugs used for centuries produce more than
a placebo effect, but only when properly admmistered. For ex-
ample, in the 15th century the father of modem pharma-
cology, Paracelsus, introduced extracts of opium and the use
of heavy metals for the treatment of syphilis.® In the 18th
century, Lind demonstrated the effectiveness of limes in
treating and preventing scurvy.'® About the same time,
Withering's keen observations revealed the power of fox-
glove to treat patients with dropsy." In recognizing the signs
and symproms of digitalis toxicity, Withering alerted physi-
cians to the critical importance of using the correct dose."
Missionaries and soldiers also played roles in drug discovery
by recognizing the therapeutic properties of cinchona bark
and ipecacuanha root and bringing these plant remedies
from the New World to Europe, where they were used by
physicians to treat fevers and dysentery.

What can we learn from the early history of medical treat-
ment? Considering all sources, some 20,000 prescribed rem-
edies and 5,000 specific chemical entities have been iden-
tified.” Yet the list of demonstrably effective herbals today
would consist only of opium poppy, cinchona, ergot, ipeca-
cuanha, foxglove, cocoa, belladonna, and ma huang. The
active principles of these herbals are uniformly toxic and
their therapeutic “windows” are exceedingly narrow. Meth-
ods for preparing standardized extract of these plants and an
intimate knowledge of their clinical pharmacology-— infor-
mation that is critical to the safe and cffective use of any

drug—appeared only in the 20th century. In carlier times,
it secems highly unlikely that therapeutic levels of rhese po-
tentially effective agents could be maintained for the lengths
of time required to significantly affect the course of disease.

In the 19th century, Oliver Wendell Holmes and Sir Wil-
liam Osler were leading voices for academic medicine.
Holmes, dean of Harvard Medical School and an outspoken
critic of homeopathic medicine, argued eloquently against
the use of incffective treatments.' “It always does very great
harm to the community to ¢ncourage ignorance, error, and
deception in a profession which deals with the life and
health of our fellow creatures.”” Holmes also expressed
skepticism about the effectiveness of most drugs of his day,
declaring: “If the whole materia medica, as now used, could
be sunk to the botton of the sea, it would be all the better
for mankind—and the worse for the fishes.”" He recom-
mended quinine for malaria, mercury for syphilis, digitalis
for heart discase, colchicine for gout, iodine for goiter, and
ipecac for dysentery. Osler added opium and iron to this
short list of effective therapeutic agents and publicly criti-
cized the irrational practice of polypharmacy, which he de-
scribed as the use of "a large number of drugs, of the action
of which we know little, yet we put them into bodies, the
action of which we know less.” !

Can we artribute clinical improvements associated with
medical therapy for more than two millennia solely to the
placebo effect? Placebos comprise all the forms of treatment,
including drugs, surgery, psychotherapy, and religious rituals
(e.g., prayer and exorcism) that are used to ameliorate a
symptom or disease but rhat are not specifically effective for
the condition being treated. Furthermore, recovery from
acute illness simply may reflecr the self-limited nature of
most diseases."”” In addition, psychosomatic complaints are
common and tend ro disappear over rime. Nonetheless, the
symptomatic improvements experienced by upward of 30%
of patients visiting a health practitioner have been clearly
shown to derive from the placebo effect.”'® Indeed, one of
the fundamental audvances in medical science in the 20th
century has been the recognition of the power of the pla-
cebo, an understanding of which is fundamental to appli-
cations of clinical epidemiology and biostatistics in the de-
sign and interpretation of controfled clinical trials. Thus,
while we should be eager to embrace evidence-based medi-
cine—including its use in validating or discrediting alter-
native therapies—credit must be given to the placebo, a
ubiquitous treatment common to all societies and cultures
and an intrinsic component of both traditional and alter-
native medicine. Ironically, the placeho effect was recognized
as a factor in therapeutics only when highly effective drugs
became available and precise measurements of symptoms,
such as pain, were developed, so that quantitative compar-
isons between placebos and acrive medications could be
made.'®

222 ACADEMIC MEDICINE, VoL. 76, No. 3 /March 2001
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ALTERNATIVE MEDICINE, CONTINUED

What is the role of medical education with respect to
alternative medicine! The authors in this issue agree that
teaching about alternative medicine is important for a variety

. Gilman AG, Goodman LS, Gilman A (eds). Goodman and Gilman’s

The Pharmacological Basis of Therapeutics. 9th ed. New York: Mc-
Graw-Hill, 1996.

o 6. Houston WR. The doctor himself as a therapeutic agent. Ann Intern
of reasons, and that physicians need to learn more about Med. 1938;11:1416-25.
these therapies and why some patients embrace them. The 7. Shapiro AK, Shapiro E. The Powcrful Placebo. Baltimore, MD: Johns
authors also agree that physicians should help patients dis- Hopkins University Press, 1997.
tinguish between therapies whose efficacy and safety have 8. Portg R. The Greatest Bencfit to Mnn\kmd: A Medical History of Hu-
be ablished and th he ) af manity. New York: W. W. Norton & Company, 1998.
been CS[‘lA 15 Ckl and those that are lll.1pr0\ en or ‘llmsa e 9. Major RH. A History of Medicine. Vol. Il. New York: Charles C Tho-
Marcus offers wise counsel when he maintains that “physi- mas, 1954,
cians need additional education to provide guidance to pa- 10. Lind J. An essay on the most effective mensures of preserving the health
tients, but teaching about alternative medicine should be of seamen in the Royal Navy, London, 1757
evidence-based and not merely the transmission of unproven 11. Wuhenng.W. Aln acct:unt of the foxglovg nndl some of its medical uses,
o D 1785 [reprinted in L. Schuster (ed). Readings in Pharmacology. Boston,
practices. MA: Litile Brown, 1962:107-35}.
12. Holmes OW. Homeopathy and its kindred delusions, 1842 [reprinted
in Holmes OW. Currents and Counter-currents in Medical Science.
REFERENCES With other addresses and essays. Boston: Ticknor and Fields, 1861].
13. Holmes OW. Medical Essays, 1842-1882. Cambridge, MA: Riverside
1. Eisenberg DM, Davis RB, Ettner SL, et al. Trends in alternative med- Press, 1891.
icine use in the United States, 1990-1997. JAMA. 1998;280:1569-75. 14. Osler W. Medicine in the nineteenth century. In: Aequanimitas and
2. Fontanarosa PB, Lundberg GD. Alternative medicine meets science. Other Addresses. 3rd ed. Philadelphia, PA: Blakiston Company, 1932:
JAMA. 1998;180:1618-9. 255.
3. Angell M, Kassirer JP. Alternative medicine—the risks of untested and 15. Evans F). Expectancy, therapeutic instructions and the placebo re-
unregulated remedics. N Engl ] Med. 1998;339:839-41. sponse. In: White L, Tursky B, Swartz GE (eds). Placebo: Theory, Re-
4. Emst E. Harmless herbs? A review of the recent literature. Am ). Med. search and Mechanism. New York: Guilford Press, 1985:215-8.
1998;104:170-8. 16. Beecher HK. The powerful placebo. JAMA. 1955;159:1602-8.
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ARTICLE

How Should Alternative Medicine Be Taught to
Medical Students and Physicians?

Deomald M. Marcus, MD

ABSTRACT

Advocates of alternative medicine are critical of current
medical curricula, and proposed  fundamental
changes, including the introduction of “integrative med-
icine” programs to teach alternative medicine. Medical
educators have not replied to these criricisms, and have

have

not developed basic curricula in alrernative medicine. The
author analyzes the alleged deficiencies in medical cdu-
cation, which are based on misrepresentations of medi-
cine and medical training. (For example, critics state that
physicians ignore mind—body interactions; in response,
several examples are given to show that training physi-
cians to consider the whole person and to identify and
address emotional and social problems—rhe biopsycho-

social model—are central tencts of medical education.)
The author also examines fundamental differences be-
tween traditional and alternative medicine (e.g., their dif-
ferent attitudes toward the importance of evidence; the
vitalistic versus the biomedical models of health and dis-
casc) that are central to the issue of how alternative med-
icine should be taught. He concludes that physicians need
additional education in order to provide guidance to pa-
tients, but teaching about alternative medicine should be
evidence-based, not merely the transmission of unproven
practices.

Acad. Med. 2001;76:224-229.

he popularity of alternative medicine’” has en-

couraged its advocares to criticize traditional med-

icine, and to propose revisions in medical educa-

tion, including the incorporation of alrernative
therapies into medical education and practice (integrative
medicine).” ™74 I his recent testimony,” Dr. Andrew
Weil proposed that Congress designate funds for the intro-
duction of integrative medicine into health care cducation.
These calls for change are in part a result of the fact that
medical educators have been slow to recognize the need for
development of curricula in alternative medicine, and have
not responded to the various criticisms of traditional medi-
cine and medical education made by proponents of alter-
native medicine and others. In this article, 1 examine the
most important of these criticisms, all of which misrepresent

Dr. Marcus 1s professor of medicine and immunology, Departments of Med-
icine and Immunology, Baylor College of Medicine, Houstem, Texas.

Correspondence and requests for vepmnts should be sent 1o Dr. Marcus, De-
partment of Medicine, Baylor College of Medicine, 1 Baylor Plaza, Houston,
TX 77030; relephome: (713) 798-6014: Jux: (713) 798-5780; c-mail:

(dmarcus@bem e edu).
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medicine and the medical curriculum and obscure the basic
differences between traditional and alternative medicine. 1
also make proposals for educating physicians and patients
about alternative treatments.

CRITICISMS OF TRADITIONAL MEDICINE AND
MEDICAL EDUCATION

Physicians Ignore Mind-Body Interactions

A recurrent allegation is that traditional medicine is based
on Cartesian dualism—i.e., that it ignores mind-body in-
teractions—and that physicians are not rrained to assess the
whole person. A typical example of this rhetoric is this com-
ment about biomedicine (allopathic medicine) by Micozzi®:
“The study of dead tissues, cells, components and chemicals
to understand life processes are based upon a reductionistic,
materialist view of health and healing.” Another example is
the description of the “Old Paradigm” of traditional medi-
cine by naturopathic doctors”: “The body is a machine; the
body and mind are separate; the physician should be emo-
rionally neutral and detached.”
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Awareness of the profound influence of temperament and
emotions on body functions has always been prominent in
Western medicine. Prior to the 20th century most treat-
ments had no value, and some, such as purging and bleeding,
were harmful. The primary benefits resulting from the inter-
actions between patients and healers were reassurance and
relief of anxiety. As stated by Houston,'® “the history of med-
icine is a history of the dynamic power of the relationship
between doctor and patient.”

Training physicians to consider the whole person and to
identify and address emotional and social problems (the
biopsychosocial model) is a central tenet of medical educa-
tion. This aspect of the art of medicine was traditionally
raught by the apprenticeship model during bedside teaching
rounds. In recent decades, the apprenticeship method of
teaching the biopsychosocial model has been supplemented
by the incorporation of appropriate learning objectives into
medical school curricula, and by development of techniques
to teach and assess communication and interviewing skills
of students. For example, a recent report of the Association
of American Medical Colleges thar presents guidelines for
medical schools with respect to learning objectives for med-
ical students’ education"' includes the following objective:
“The medical school must ensure that a student will
have demonstrated, to the satisfaction of the faculty, knowl-
edge of the important non-biological determinants of poor
health and of the economic, psychological, and culrural fac-
tors that contribute to the development and/or continuation
of maladies.” In addition, the humanistic attributes of stu-
dents and resident physicians are a prominent part of their
evaluations, and are required by accrediting agencies and
boards. Finally, the role of emotions in the pathogencsis and
outcome of disease has reccived intensive study during the
last 50 years,'”"'® and recent progress in neuroscience is pro-
viding insight into the molecular basis of communication
between the nervous system and the immune and cardio-

17,18
vascular systems.

Medical Treatment Does Not Address the Cause of
Disease

A second criticism is that traditional medicine does not seek
to understand the cause of illness, that it attempts to suppress
symptoms by means of pharmacologic agents, and it ignores
the potential of the body to heal itself. For example, Dr. Weil
has written that “most of the treatments | had learned in four
years of Harvard Medical School and one of internship did
not get to the root of disense processes and promate healing
but rather suppressed those processes or merely counteracted
the visible symptoms of disease.” """

There are rwo allegations being made in this surprising
statement. In regard to the first—that physicians are not
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trained to analyze the pathophysiologic basis of disease— it
is enough to say that courses in the pathophysiology of dis-
case have been taught in all medical schools for decades.
Moreover, students and residents are taught to take a path-
ophysiologic approach to the analysis of symptoms such as
dyspnea or chest pain. The initial sections of Harrison’s Prin-
ciples of Internal Medicine® have been devoted to this type of
analysis for decades.

The second allegation— that medicine ignores the body’s
potential for natural healing and encourages an excessive
reliance on dangerous pharmacologic agents to “merely sup-
press symptoms” —is, like the first, not warranted. The prin-
ciple of “primum non nocere” (i.e., “first, do no harm”) has
been a central precept of medical care for over two thousand
years. This maxim is attributed to the Greek physician Hip-
pocrates, who wrote in Epidemics, “As to diseases, make a
habit of two things—to help, or at least do no harm.””
Implicit in this statement is recognition of the natural re-
cuperative powers of the body. Prescribing antibiotics for vi-
ral respiratory infections™ is frequently cited as an example
of the inappropriate use of pharmacologic agents. However,
guidelines for rhe appropriate use of antibiotics have been
available for some time, and the shortcomings of individual
practitioners cannot be atcributed simply to basic defects in
medical training. There are many factors that account for
including pressure from pa-
rients, but the guidelines can be utilized effectively.”” Cur-
rent guidelines for the treatment of many diseases, including
essential hypertension,”® osteoarthritis,” and diabetes melli-
tus, emphasize the importance of non-pharmacologic ap-

24

1l . 23,
the overuse of antibiotics,

proaches such as weight reduction and exercise.

Medicine Ignores Prevention of Disease

A third criticism is that traditional medicine ignores disease
prevention and health promotion. This is not the case: pre-
ventive medicine has been taught in medical schools and
postgraduate rraining for decades, and guidelines® have been
formulared for immunizations and to screen for hypertension,
diabetes mellitus, and breast, prostate, and colon cancer.
Non-pharmacologic (life-style) approaches to health pro-
motion, including the importance of a balanced diet, weight
control, exercise, and stress reduction, have received increas-
ing atrention, and probably were not sufficiently emphasized
until the fast quarter of a century.”” A recent supplement of
Academic Medicine was devoted to the teaching of preventive
medicine in the undergraduate medical curriculum.”

To the extent that any basis is provided by proponents of
alternative medicine for their criticisms of medical edu-
cation, it consists of undocumented anecdotes about the
medical and humanistic shortcomings of traditional physi-
cians, and of miraculous cures achieved by alternative prac-
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titioners.™™ The medical “failures” are attributed to basic
defects in what physicians are taught rather than ro human
fallibility, the complexity of modern medicine, and the con-
straints on practice imposed by managed care. Although ir
is evident that the alleged systematic defects in medical ed-
ucation do not exist, there is always room for improvement.
Medical school curricula and postgraduate training programs
are continually evolving,” and more emphasis 1s being
placed on health promotion and physician—patient inter-
actions.

FUNDAMENTAL DIFFERENCES BETWEEN TRADITIONAL
AND ALTERNATIVE MEDICINE

Before considering the real issues that distinguish alternative
from traditional medicine, it is important to decide how ro
dehne altermative medicine. In their surveys, Eisenberg and
colleagues’ defined alternative modalitics as “intervention
neither taught widely in medical schools nor gencrally avail-
able in US hospitals.” Although this functional definition is
useful for epidemiologic studies, it does not take into account
the advocacy of alternative medicine by some medical edu-
cators, or the presence of alternative practitioners in some
health science centers. A more fundamental distinction is
the conceptual basis of the therapeutic modality. Truly al-
ternative practices differ from traditional medicine in their
concepts of the causes and treatment of diseases, and in their
attitude toward evidence.

Two of the most important advances in medical science
during the 20th century were the realization of the power of
the placebo™* and the development of sophisticated meth-
ods for the design and interpretation of controlled clinical
trials. A more recent development is the promotion of evi-
dence-based medicine,’ i.e., use of the “best available ex-
ternal clinical evidence” by individual practitioners in pa-
tient care. This approach has been greatly facilitated by the
development of criteria to evaluate the quality of evidence,*®
and rthe availability of systematic reviews of clinical data by
the Cochrane Collaboration and others. Evidence-based
medicine is not cookbook, automated medicine. It is a pow-
erful approach that can be utilized to supplement clinical
experience and the needs and preferences of the patient.”
In contrast to these cfforts to base diagnostic and therapeutic
decisions on the best evidence available are many belief-
based alternative therapies and healing systems.

Many alternative therapics, including traditional Chinese
and Ayurvedic medicine, homeopathy, and healing touch,
are based on a vitalistic view of health and disease,® and are
truly alternative to evidence-based medicine. Although
these healing traditions differ in their specific formulations,
as well as their historical and cultural content, they share a
belief in a vital energy (qi, prana, or spiritual vital force)

whose disruption or imbalance causes disease, and in the
cure of diseases by mobilization of the viral energy. These
beliefs are shared by Western advocates of alternative med-
icine, including Dr. Weil: “Doctors believe that health re-
quires outside intervention of one sort or another, while pro-
ponents of natural hygiene maintain that health resulrs from
living in harmony with natural law.” "

Same prominent advocates of alternarive medicine reject
the concept that the efticucy of these therapies needs to be,
or can be, validated by randomized, controlled trials. The
editor of the journal Alterative Therapics in Health and Med-
icine wrote, “Many alternative interventions are unlike drugs
and surgical procedures. Their action is affected by factors
that cannot be specificed, quantified and controlled in dou-
ble-blind designs. Everything that counts cannot be counted.
To subject alternarive therapies to sterile, impersonal double-
blind conditions strips them of intrinsic qualities that are
part of their power.” ™"

A more subtle problem than outright rejection of con-
trolled trials is the citation of publications that support the
cfficacy of alternative therapies without considering the
M Reviews of acupuncture,™* chi-

“* and herbal medications™™ conclude that al-

quality of those studies.
roprnctic,“’
though there are some dara to support the efficacy of these
treatments, irm conclusions cannot be drawn because of de-
fects in study design. In the discussion of a systematic review
of healing, Abbot made these comments about research into
complementary therapies, “Too little research has been done,
and that which is published is too often ill-conceived, ill-
reported, often by experimenters with more enthusiasm than
expertise.””

- L A5.47.52-54
There are some investigators

who adhere to rig-
orous standards for evaluating alternative treatments. The
new director of the National Center for Complementary and
Alternative Medicine (NCCAM), Dr. Stephen Straus, has
stated his strong support for analysis of alternative medicine
by means of randomized controlled trials.”® It is important
to acknowledge that many therapies used by traditional med-
icine are not supported by the highest quality of evidence.*®
However, a fundamental difference between alternative and
conventional medicine is the acceprance by the latrer of the
need for better trials, and a willingness to continuously re-
think and revise therapeutic guidelines as new data become
available,” in contrast to the reliance of alternative medi-
cine on tradition and belicf.

TEACHING ALTERNATIVE MEDICINE

How should medical schools respond to the prevalent use of
alternative modalities by the public, and to the pressure to
create programs in integrative medicine!® The answer is
clear: by developing new educational programs for physicians

226 ACADEMIC MEDICINE, VOL. 76, NO. 3/ MagrcH 200t




INTRODUCING ALTERNATIVE MEDICINE, CONTINUED

and the public, and by fostering research on alternative ther-
apies. Physicians need to be well informed about the con-
ceptual basis, efhicacy, and safety of alternative therapies.
This material should be incorporated into the required cur-
ricula of medical schools and graduate training programs,
and not relegated solely to electives,””” whose content may
not be critically evaluated.

Without additional education about alternative medicine,
physicians cannot obtain accurate information from patients
about their use of alternative modalities, or provide infor-
mation and guidance. Why people use alternative thera-
pies™™® is a complex subject that is beyond the scope of this
article. However, physicians must assist patients in making
informed choices about health care, and they should be re-
ceptive to discussing alternative medicine with patients who
request information. Physicians should be especially sensitive
to the needs of patients with intractable medical conditions,
such as cancer, chronic pain, and degencrative neurologic
diseases, who seck relief and hope in alternative therapies.
Eisenberg® has formulated thoughrful guidelines for coun-
seling patients who seck alternative therapics.

In addition to educating health care professionals, there
is an urgent need to provide more reliable information to
the public. Many alternative treatments, especially herbals
and nutritional supplements, are sclf-prescribed. There is a
flood of books, articles, and advertisements that enthusias-
tically promote the benefits and safety of these materials.
Moreover, the huge amounts of money spent on herbs and
supplements, and the relative freedom from Food and Drug
Administration oversight in making claims, have drawn
large pharmaceutical companies into the promotion and sale
of "nutraceuticals.” This situation presents a unique chal-
lenge to the health care professions to communicate to the
public in a more effective and dynamic manner about the
uncertain benefits and potential hazards of these materials.
The information must be disseminated on the Internet® and
in lay publications that are the primary source of information
for many people. In view of the broad range of alternative
therapies, 1 suggest that socicries representing health care
professionals, including those in pharmacology and nutri-
tion, as well as clinical practitioners, form working groups
1o develop educational materials.

There is also a need for more high-quality research on
alternative modalities to provide a basis for evaluating their
safe and rational use. Many valuable medications have been
derived from herbs, and botanicals remain a promising
source of new therapeutic agents.”* However, recent infor-
mation®* about the development of renal failure and uro-
thelial carcinoma in individuals who received the herb Ar-
istolochia fangchi, and the evidence that St. John’s wort
increases the rutes of metabolic degradation of many medi-
cations,” demonstrate the hazards of medicinal use of un-
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regulated herbal preparations. Acupuncture can produce an-
algesia for operative procedures in some individuals, and it
is plausible that it could be a useful adjunct for treatment of
chronic pain syndromes, but more rigorous controlled trials
are necessary. Treatments whose efficacy is demonstrated by
high-quality controlled trials will inevitably be incorporated
into medical practice.

Finally, I believe that “integrating” unproven alternative
practices and remedies into medical school and residency
training would be a mistake. 1t would confer undeserved le-
gitimacy on alternative therapies, it is diametrically opposed
to the development of evidence-based medical practice, and

it would compromise the scientific and scholarly foundations

of medical education.®®*
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Cover Note
THE NEVER-ENDING SEARCH

To win a place in the armamentarium of the modem physician, a dnig or any other proposed therapeutic
modality must pass the tests of science. Although oceasional treatments are found to benefit patients before
the mechanisms of their effects are understood, seoner or later—and in most cases, very soon—the approprinte
tests must be carried out.

The inadequacies of medical practices of 1,000, 500, or even only 200 years ago, amizing mixtures of
accurate information, ignorance, the misdirected weight of tradition, wishful thinking, and superstition, arouse
in us feelings of horror and scom. With hindsight, we easily distinguish the valid from the spurious. However,
most carly practitioners can be asswimed to have done the best they could with the limited teols they had and
the knowledge ar their disposal, which included many notions arising from the aforesaid ignorance, etc., and
later proved unsound. For example, the mandrake root was thought, hecause of its humanoid shape, to have
medical and even magical powers, and malaria, yellow fever, and bubonic plugue were believed to result from
the malevolent cffect of "bad air”; Western physicians have not credited such beliefs for a long time. Nor,
to take more recent examples, do they any longer attribute ulcers to emotional stress or schizophrenia to
inadequacies in the mother-child relationship.

Qur descendants will look back at today’s medicine from an even more superior vantage point, possibly
with pity and scom. It is not farfetched to predict that in only a few generations, oncologists will have found
present-day chemotherapy and radiotherapy to be crude, or even barbaric. Perhaps our approaches to treatment

are not, in fact, at the heart of what science will eventually learn about the nature of cancer—if the concept

of “cancer” holds up as meaningful in the light of new discoveries. Physicians in 2101 may find our chemo-
therapy nonsensical, in the same category as bloodletting to “balance the humors,” which was a mainstay of
medicine for several hundred years.

For an example from another direction, consider chronopharmacology, which even in the recent past would
have been dismissed as ludicrous, more akin to astrology than to science. And yet the idea that drugs can
have significantly different clinical effects according to the times of the day or night they are given—in the
treatment of some cancers, for example—has been increasingly borne out by research. More study may disclose
that these outcomes are coincidences that have explanations not currently apparent. On the cther hand,
future research may uncover layers of information that make it clear why the timing of administering medi-
cations is important. Whether chronopharinacology turmns out to be a blind alley, us much of medicine has
proved to be over the centuries, or the opening of a window into deeper understanding of human physiology
is not the important point. The importance lies in the process of scicnce—an openness to new ideas that is

always linked to a rigorous research method and the logic at its heart.

—ADDEANE S. CAELLEIGIH
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ARTICLE

Alternative Medicine and Common Errors
of Reasoning

Barry L. Beyerstein, PhD

ABSTRACT

Why do so many otherwise intelligent patients and ther-
apists pay considerable sums for products and therapies of
alternative medicine, even though most of these either
are known to be useless or dangerous or have not been
subjected to rigorous scientific testing? The author pro-
poses a number of reasons this occurs: (1) Social and cul-
tural reasons {c.g., many citizens’ inability to make an
informed choice about a health care producr; anti-scien-
tific attitudes meshed with New Age miysticism; vigorous
marketing and extravagant claims; dislike of the delivery
of scientific biomedicine; belief in the superiority of “nat-
ural” products); (2) psychological reasons (e.g., the will
to believe; logical errors of judgment; wishful thinking,
and “demand characteristics”); (3) the illusion thar an
ineffective therapy works, when actually other factors

were at work (c.g., the natural course or cyclic nature of
the discase; the placebo cffect; spontaneous remission;
misdiagnosis).

The author concludes by acknowledging that when
people become sick, any promise of a cure is beguiling.
But he cautions potential clients of alternative treatments
to be suspicious if those treatments are not supported by
reliable scientific research (criteria are listed), if the
“evidence” for a treatment’s worth consists of anecdotes,
testimonials, or self-published literature, and if the prac-
titioner has a pseudoscientific or conspiracy-laden ap-
proach, or promotes cures that sound “too good to be
true.”

Acad. Med. 2001;76:230-237.

f only the ignorant and gullible were swayed by far-
fetched claims, little else would be needed to explain
the abundance of folly in modern society. But oddly
enough, many people who are neither foolish nor ill-
educated cling to beliefs repudiated by science. For example,
college graduates, and even some physicians, accept certain
aspects of complementary and alternative medicine (CAM),
including therapeutic touch, iridology, ear candling, and ho-
meopathy. Even highly trained experts can be misled when
they rely on personal experience and informal reasoning to
infer the causes of complex events.'™ This is especially true
if they are evaluating situations to which they have an emo-
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tional, doctrinal, or monetary attachment. Indeed, it was the
realization that shortcomings of perception, reasoning, and
memory incline us toward comforting, rather than true, con-
clusions that led the pieneers of modern science to substitute
controlled observations and formal logic for the anecdotes
and surmises that can so casily lead us astray. This lesson
seems to have been largely lost on proponents of CAM.
Some, such as Andrew Weil, reject it explicitly, advocating
instead what Weil calls “stoned thinking,” a melange of mys-
tical intuition and emotional satisfaction, for determining
the validity of a therapy.®

Those who advocate therapies of any kind have an obli-
gation to prove that their products are both safe and effec-
tive. The latter is the more difficult task because there are
many subtle ways that honest, intelligent patients and ther-
apists can be led into thinking that a useless treatment has
produced a cure. CAM remains “alternative” because its
practitioners depend on subjective testimonials rather than
randomized clinical trials (RCTs) for support, and because
most of their hypothesized mechanisms are at variance with
those accepted by basic science. It is my intent here to draw
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attention to several social, psychologic, and cognitive factors
that have helped convince many well-educated people that
scientifically discredited or unproven treatments have merit.
In the last century, objective procedures have been de-
veloped that rest the effectiveness of putative remedies and
help distinguish therapeutically induced changes in an un-
derlying pathologic condition from the subjective relief that
might follow any intervention. These procedures form the
basis of so-called “cvidence-based medicine,” and without
such a demonstration that a treatment is safe and cffective,
it is ethically questionable to offer that treatment to the
public. Since most “alternative,” “complementary,” or “in-
tegrative” therapies lack this kind of support, one must ask
why so many otherwise savvy consumers trustingly pay out
considerable sums for unproven, and possibly dangerous,
health products. We must also wonder why claims of alter-
native practitioners remain so refractory to contrary data.
If an unorthodox therapy: (1) is implausible on a priori
grounds (because its implied mechanisms or putative effects
run afoul of well-established laws or empirical findings in
physics, chemistry, or biology); (2) lacks a scientifically ac-
ceptable rationale of its own; (3) has insufhcient supporting
evidence derived from controlled clinical trials; (4) has
failed in well-controlled clinical studies conducted by im-
partial evaluators and has been unable to rule out competing
explanations for why it might seem to work in everyday set-
tings; and (5) should seem improbable, even 1o the layper-
son, on “commen sense” grounds, then why would so many
well-educated people continue to purchase such a treatment?
Consumers of unscientific treatments can be classified
broadly into two groups. Once a buyer from either group
tries an unconventional treatment, the judgmental biases
discussed below have a tendency to make even the most
worthless interventions seem valid. Patrons of one type often
gravitate to CAM because they suffer from chronic condi-
tions that orthodox medicine does not handle to their sat-
isfaction or because they live in morbid fear that they will
lose their “wellness.” They assume, erroneously, that com-
petent authorities have validated CAM's wares. The other
type of user chooses alternative treatments out of a philo-
sophical commitment to the animistic, vitalistic cosmology
of CAM, which rejects the mechanistic—empiricist under-
pinnings of scientific biomedicine.® CAM embraces subjec-
tive, emotive truth criteria, whereas its detractors demand
objective evidence. Because one’s concept of health is en-
twined with one’s fundamental assumptions about reality, an
artack on someone’s belief in unorthodox healing becomes
a threat to his or her entire metaphysical outlook. Under-
standably, this will be resisted fervently.
The ability 1o defend one's basic world-view is ubetted by
a number of cognitive biases that flter and distort contrary
information. 1 shall retumn to these processes that incline

supporters to misconstrue their experiences to bolster their
belief in CAM. But first let us examine the cultural milieu
that has fostered a widespread desire to espouse such prac-
tices.

SociaL AND CULTURAL REASONS FOR THE
PoOruLARITY OF UNPROVEN THERAPIES

Several trends have contributed to today’s popularity of
CAM, in spite of (and to some degree, because of) its rejec-
tion by mainstream science. The resurgence of folk medicine
can be traced, in large part, to nostalgic holdovers from the
neo-romantic search for simplicity and spirituality that per-
meated the “counterculture” of the 1960s and 1970s.” The
flower children of that generation now form the backbone
of the “New Age” movement, which enthusiastically pro-
motes unorthodox healing.® CAM suits the iconoclasm, mys-
tical longings, desire for simpler times, and naive trust in the
beneficence of “Nature” absorbed during those tumultuous
carlier times. How, then, has this hisrory benefited non-sci-
entific medicine?

Poor scientific literacy. Surveys consistently find that, de-
spite our overwhelming dependence on technology, the av-
erage citizen of the industrialized world is shockingly igno-
rant of even the rudiments of science.” Consequently, most
people lack the knowledge to make an informed choice
when they must decide whether a highly-touted health care
product is sensible or not.

Anti-intellectualism and anti-scientific attitudes piggy-
backing on New Age mysticism. As a major New Age in-
dustry, CAM shares the movement’s magical world-view.® In
advocating emotional criteria for truth over criteria based on
empirical data and logic, New Age medical gurus such as
Andrew Weil and Deepak Chopra have convinced many
that “anything goes.” Even in elite academic institutions
today, there are strong proponents (mostly in humanities de-
partments) of the notion that objectivity is an illusion and
one’s feeling about something determines its truth value.'*"
By denigrating scicnce, these detractors have enlarged the
potential following for magical and pseudoscientific health
products.'*"?

Mind-body dualism permeates New Age thought, includ-
ing CAM, though ironically, it is CAM’s disciples who ac-
cuse their scientific critics of being dualists.'*"” That CAM
devotees are the real mystics and dualists can be seen by
their constant appeal to undetectable spiritual interveners to
confer “wellness” on those who deserve it. This obfuscation
is needed to scll the oft-heard canard that scientific medicine
undervalues the effects of mental processes on health.® Ad-
mittedly, there are psychologic effects on disease, but their
importance has been grossly exaggerated by CAM promoters
such as Herbert Benson.'® Overstatements of this kind have
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prompted a resurgence of ancient “mind cures” that assert
that the real causes and cures for discase lic in the mind,
conceived by New Agers to be equivalent to the soul.' Sev-
eral good critiques have appeared recently, which expose the
confusion and artifacts that dog the literature on spirituality
and health. "%

Another troubling supposition in New Age health prop-
aganda is that onc’s moral standing alters the impact of nat-
ural forces on one’s body. In accepting this anthropocentric,
vitalistic worldview, alternative healers are reverting to the
pre-scientific view of disease as supernatural retribution. Sad
to say, it also amounts to blaming the victim, for implicitly,
patients must have done something bad to “deserve” their
aftlictions.

Vigorous marketing and extravagant claims. According
to a recent survey,”' in the United Srates alone, “total 1997
out-of-pocket expenditures relating to alternative therapies
were conservatively estimated at $27.0 hillion, which is com.-
parable to the projected 1997 out-of-pocker expenditures for
all U.S. physician services.” The annual number of Visits to
alternative healers now exceeds the total number of VISits to
all U.S. primary care physicians combined. With riches of
this magnitude for the taking, it is not surprising that alter-
native healers have promoted themselves through aggressive
marketing and intense legislative lobbying.” Routinely,
promises are made that no cthical, scientifically trained prac-
titioner could or would make. Unfortunately, the citizenry
facing this slick promotional barrage is poorly equipped with
the skills or information for evaluating such hyperbole.®

Inadequate media scrutiny and attacks on critics. With
some notable exceptions, the mass media have tended to
give CAM a free ride. Its enthusiastic claims make enchant-
ing stories that are rarely disputed by the media, whose lead-
ers know that challenging their audience’s fond hopes hurts
ratings. Another disturbing factor that deters some would-
be critics of unscientific treatments is the realization that
many of CAM’s practices have heen imported from non-
European cultures and are championed by women. Thus self-
promoters often sidestep valid criticisms by accusing detrac-
tors of racism and sexism. For example, scientifically rejected
practices such as “therapeutic touch” are being embraced by
many nursing schools. Because these are still institutions
largely attended by women, doubters are often tarred with
accusations of sexism. Likewise, when a collegue and | crit-
icized aspects of traditional Chinese medicine (TCM),”* we
were accused of cultural insensitivity and racism.” We were
chided for presuming to criticize TCM when we were not
steeped in the philosophy that spawned it. To accept this
absurd rebuke would be to concede that no one but gourmet
cooks can tell when they've been served a bad meal. The
truly racist and sexist attitude would be to hold empirically
testable clims from other cultures or female proponents to

a lower standard of proof. This would be an assertion of in-
tellectual interiority. Fortunately, there are many scientific
critics from within these communities who find archaic, un-
proven practices just as dubious as do their white male col-
leagues.”

Social malaise and mistrust of traditional authority fig-
ures—the anti-doctor backlash. Growing cultural disillu-
stonment has nurtured the belief that society’s shortcomings
must be due o active connivance by powerful, secret cabals,
rather than merely the cumulative mistukes of well-inten-
tioned planners. As these grand conspiracy theories flourish,
so does sniping at those suspected of plotting against the
common good.” Many have come to view governinent and
the scientific and medical professions as parties to the plot.
These conspiratorial musings have been reinforced by two
other, not entirely unjustified, undercurrents to promote an
anti-doctor backlash that CAM has exploited. One is dis-
appointment arising from the failure of certain overly opti-
mistic predictions of medical breakthroughs to materialize.
The other is the realization that medicine, as n self-regulat-
ing profession, has not always held the public good at the
top of its political agenda.’” This has enhanced the social
envy of many regarding the status, political clour, and wealth
of the medical profession. The inability of many detractors
to separate self-serving polirical actions by certain medical
associations from the debate over whether scientific medi-
cine’s treatments are genuinely better than those of CAM
has enriched the “alternatives.” CAM also benefited by
painting itself as the defender of the democratic ideal of
“choice.” This would be commendable if consumers had the
wherewithal to make an informed choice.

Dislike of the delivery of scientific biomedicine. CAM
has played on a widespread but exaggerated fear that modern
medicine has become excessively technocratic, bureaucratic,
and impersonal. The narrowing of medical specialties, the
neced to maximize the cost-efficient utilization of expensive
facilities, the advent of third-party payment and managed
care, and the staggering workloads of physicians have led
some patients to long nostalgically for the simpler days of
the kindly country docror with ample time and a soothing
bedside manner. They tend to forget, however, that this was
often all a doctor of that era could offer.

Safety and side effects. A quaint bit of romanticism that
promotes “holistic” health care is the belief that “natural”
remedies are necessarily safer, gentler, and more cfficacious
than scientific ones.” Web sites such as (www.quackwatch.
com) readily dispel such myths, however. For example, it is
often claimed that herbal concoctions have no side effects,
whereas, in fact, some popular herbal products can be far
from benign—reports of allergic, toxic, and even lethal re-
acrions are accumulating. ™" Mislabeling and scrious con-
taminarions have been discovered,” while the potential for
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adverse interactions with prescribed pharmaceuticals is also
becoming more widely recognized.

Public awareness of these perils remains spotty, however,
because centralized reporting of ill effects of alrernative
treatments is not required. Unforrunately, under current
U.S. law, the government must show that herb or supple-
ment is unsafe before vendors can be forced to desist.’® And
when harmful effects do occur, users are likely to atrribute
them to other causes because of their touching helief that
benevolent “Nature” would never pull such dirty rricks.
Boosters of “natural” products should be reminded that to-
bacco is also quite natural and that plants produce some of
the most deadly poisons known. On the other hand, they
should know that several common drugs in scientific bio-
medicine were originally derived from plants.””" The differ-
ence, of course, is that the active ingredients in plants that
led to drugs approved by the Food and Drug Administration
were identified, synthesized, and rigorously tested for efficacy
and safety. Thus, unlike herbal concoctions, their purity and
dosages can be closely regulated.

PSYCHOLOGICAL REASONS FOR THE POPULARITY
oF CAM

Psychologists have long been aware that people generally
strive to make their attitudes, beliefs, and behaviors conform
to a harmonious whole. When disquieting information can-
not easily be ignored, individuals have a great ability to dis-
tort or sequester it to reduce the inevitable friction. It is to
these mental gyrations that we now turn.

The will to believe. We all exhibit a willingness to en-
dorse comforting beliefs and to accept, uncritically, infor-
mation that reinforces our core attitudes and sclf-esteem.”
Because it would be nice if the hopeful shibboleths of CAM
were true, it is not surprising that they are often seized upon
with little demand for evidence. Once adopted, such beliefs
will be defended strongly, by misconstruing contrary input if
need be '

Logical errors, shortcomings of judgment, and missing
control groups. One of the most prevalent pitfalls in every-
day decision making is the mistaking of correlation for cau-
sation. We are all prone to assume that if two things occur
together one must cause the other, although, obviously, this
need not be the case. This logical crror underlies most su-
perstitions. Testimonials for the ministrations of alternative
healers commit the same blunder in assuming that when
improvement follows a treatment, rthe treatment must have
been responsible. The value of CAM’s personal endorse-
ments is limited by what Gilovich® has called the “com-
pared to what?" problem. lt cannot be known that any
vaunted treatment is effective withour blinded comparisons
with placebo-treated controls. Although this makes user tes-
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timonials all but worthless, promoters of CAM such as An-
drew Weil offer little else.’

Those who impugn fringe treatments are frequently dis-
missed by practitioners with the rejoinder, “1 don’t care what
your research says. [ have seen my treatments work hundreds
of times.” Unfortunately, this kind of intuitive judgment is
also conducive to false conclusions.' " These therapists ig-
nore much research in the area of “cognitive heuristics”*"
that shows how mistaken causal attributions can arise when
we rely on informal observations to determine what causes
or alleviates symptoms. It is especially difficult to determine
cause and effect when evaluating therapies because many
relevant variables are interacting simultaneously—determi-
nations that casual observation cannot reliably tease apart.

For example, Redeleier and Tversky” showed how peo-
ple are likely to perceive illusory correlations in random
events. They then demonstrated how these “*hunches” lead
to false but widespread beliefs, including the concept that
arthritis pain is influenced by the weather. Because CAM
derives its diagnoses and treatments from just this kind of
unreliable folklore, potential patrons should demand that all
alternative treatments be held to the same standards of proof
as those in scientific biomedicine. By introducing controlled
clinical triuls and epidemiologic methods, the pioneers of
scientific medicine hoped to reduce the kind of false ascrip-
tions of cause that these frailties of human reasoning can
produce. A recent critique of studies purporting to show that
various religious practices enhance health? offers good ex-
amples of how dubious causal attributions arise when the
need for the simple control group is ignored.

Wishful thinking and “demand characteristics.” Warping
perceived reality in the service of dogma is commonplace.””
According to cognitive dissonance theory,”” mental distress
is produced when new information contradicts existing at-
titudes, feelings, or beliefs. To alleviate the unease, we tend
to distort the offending input, our memories, or both. For
example, dissonance would be created if an individual re-
ceived no benefit from an alternative treatment after com-
mitting time, money, and “face.” Therefore, there would be
strong pressure to find some redeeming value in the treat-
ment rather than accept the psychologic implications of ad-
mitting that it had been a waste. Thus, CAM patients and
therapists often remember things as they wish they had hap-
pened, rather than as they really occurred. And since CAM
practitioners scorn careful record keeping and randomized
clinical trials, they can be selective in what they recall, lead-
ing to an overestimation of their success rates while ignoring
or explaining away their failures.

Likewise, there are many self-serving biases that help
maintain self-esteem and promote harmonious social inter-
change. An illusory feeling that one’s symptoms have abated
could also be due to a number of so-called “demand char-
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acteristics” found in any therapeutic setting. In all socicties
there exists a “norm of reciprocity,” an implicit rule that
obliges people to respond in kind when someone does them
a good turmn. Most therapists sincerely want to help their
patients, and it is only natural that patients want ro please
them in return. Without clicnts necessarily realizing it, such
obligations (in the form of implicit social demands) are suf-
ficient to inflate their perceptions on how much benefit they
have received. Thus, controls for these compliance effects
must also be built into clinical trials.®

WHY MIGHT THERAPISTS AND CLIENTS CONCLUDE
THAT INEFFECTIVE THERAPIES WORK!?

Although the terms “discase” and “illness” are often used
interchangeably, it is worthwhile o distinguish between the
two. [ use “discase” to refer to a pathologic state of an or-
ganism. By the term “illness” T will mean subjective feelings
of malaise, pain, disorientation, or dysfunctionality, which
might accompany a discase srare. Qur subjective reaction to
the raw sensations we call symptoms is, like all other per-
ceptions, a complex cognitive construction. As such, it is
molded by factors such as attitudes, suggestions, expecta-
tions, demand characteristics, self-serving biases, and self-
deception. The experience of illness is also affecred (often
unconsciously) by a host of social, monetary, and psychologic
payoffs that accrue to those admitted to the “sick role” in
society.” For certain individuals, these privileges and benefits
are sufficient to perpetuate the experience of illness after a
disease has abared, or even ta create feelings of illness in the
absence of disease. Unless we can tease apart these factors
that contribute to one’s perceprion of being ill, personal tes-
timonials are a poor basis on which to judge whether a pu-
tative therapy has, in fact, cured anyone. Why, then, might
someone mistakenly believe that he or she had been helped
by an inert treatment?

The disease may have run its natural course. Many dis-
eases are self-limiting. Thus, before the curative powers of a
purarive therapy can be acknowledged, it must be shown
that the percentage of patients who improve following treat-
ment exceeds the proportion expected to recover without
any intervention at all (or rhat they consistently recover
taster). Unless unconventional therapists release detailed
records of successes and failures over a sufficiently large num-
ber of patients with the sume complaine, they cannot claim
to have exceeded the norms for unaided recovery.

Many diseases are cyclic. For example, arthritis, multiple
sclerosis, asthma, allergies, migraines, and many dermato-
logic, gynecologic, and gastrointestinal complaints normally
“have their ups and downs.” Not surprisingly, sufferers tend
to seck therapy during the downturn of any given cycle.
Thus a bogus treatment will have repeared opportunities to
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coincide with upturns that would have happended anyway.
Without randomized controlled trials, consumers and ven-
dors alike are prone to misinterpret improvement due to nor-
mal cyclic variation as a valid therapeutic effect.

The placebo effect. The major reason for doubtful remedies’
being credited with subjective, and occasionally objective, im-
provements is the ubiquitous placebo effect.** The history of
medicine is strewn with cxamples of what, with hindsight,
scem like crackpot procedures that were once enthusiasti-
cally endorsed by physicians and patients alike.*** These
misconceptions arose from the false assumption that changes
in symptoms following treatment must have been a specific
consequence of that procedure. Through a combination of
suggestion, expectancy, and cognitive reinterpretation, pa-
tients given biologically useless treatments often can expe-
rience subjective relief; thus, the need for placebo controls
that CAM practitioners steadfastly refuse to institute in
place of their customer satisfaction surveys.

Many of CAM’s treatments, while unable to affect the
disease itself, do make the illness more bearable, but for psy-
chologic reasons. Pain is one exammple. Modern pain clinics
show that suffering can often be reduced by psychologic
means, even if the underlying pathology is untouched.**
Anything that can allay anxiety, redirect atrention, reduce
arousal, foster a sense of control, or lead to cognitive rein-
terpretation of symptoms can alleviate the agony component
of pain.* It is obviously beneficial if patients suffer less, but
we must be careful that purely symptomatic relief does not
divert people from proven remedies for the underlying con-
dition until it is too late for them to be effective. Impor-
tantly, procedures aimed purely ar relieving symptorms should
never precede the appropriate diagnostic tests and at least a
reasonable provisional differential diagnosis.

Because the power of expectancy and compliance effects
is so strong, both therapists and recipients must be “blind”
with respect to active treatment versus placebo status.® Such
precautions are necessary because barely perceprible cues,
uninrentionally conveyed by unblinded treatment providers,
can bias trial results. Likewise, those who assess the treat-
ment’s effects must also be blind, for there is a large literarure
on “experimenter bias” showing thar scrupulous, well-trained
protessionals can unconsciously “read in” the outcomes they
expect when they cvaluate complex outcomes.**°

Defenders of CAM often complain that conventional
medicine itself continues to use many treatments that have
not been adequately vetted by these standards. This may be
so in some instances, but the percentage of such holdovers
is grossly exaggerated by the “alternatives.””" At any rate,
this criticism does nothing to enhance the credibility of
CAM, for merely arguing that “they’re as bad as we are”
offers no positive evidence in favor of one's own pet helief.
The crucial difference between scientific biomedicine and
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CAM is that, unlike the “alternatives,” scientific medicine
is institutionally committed to weeding out treatments that
fail to pass muster, and it does not cling to procedures and
theories contradicted by the basic sciences.

Spontaneous remission. Any anecdotally reported cure
can be due to a rare but possible “spontaneous remission.”
Even with cancers that are nearly always lethal, tumors oc-
casionally disappear without further treatment. One experi-
enced oncologist reports that he has seen 12 such events in
about 6,000 cases he has treated.* Alternative therapists can
receive unearned acclaim for such remissions because many
desperate patients turn to them out of a feeling that they
have nothing teft to lose. When the “alternatives” publicize
such events, they rarely reveal what percentage of their ap-
parently terminal clientele is represented by thesc happy ex-
ceptions. The exact mechanisms responsible for spontaneous
remissions are not well understood, but much research is
being devoted to. revealing and possibly harnessing the
mechanisms that are responsible for these unexpected turn-
arounds.

Somatization and fear of losing “wellness.” Many people
can be induced to think they suffer from diseases they do
not have. When these healthy folk receive from orthodox
physicians the oddly unwelcome news that they have no sign
of disease, they often gravitate to alternative practitioners,
who can always find something to treat. If “recovery” should
follow, another convert is born. Alternative healers also ca-
ter to the “worried well” who dwell on minor symptoms and
believe they must rake elaborare precautions to avoid losing
their good health.

There are many physical complaints that can both arise
from psychosocial distress and be alleviated by support and
reassurance. At first glance, these symptoms (at various times
called “psychosomatic,” “hysterical,” or “neurasthenic”) re-
semble those of recognized medical syndromes.””* They are,
however, examples of somatization, the tendency to express
psychologic concemns in a language of bodily symptoms.””
Although there are many “secondary gains” (i.e., psycho-
logic, social, and cconomic payoffs) that accrue to those who
slip into “the sick role” in this way, we need not accuse them
of conscious malingering to point out that their symptoms
are nonetheless engendered and relieved by subtle psycho-
social processes.*** CAM offers comfort to these individuals
who need to believe their symptoms have medical rather
than psychologic causes (although, paradoxically, CAM
teaches that all discases stem from mental/spiritual fapses).
With the aid of pseudascientific diagnostic devices, fringe
practitioners reinforce the somatizer’s conviction that the
cold-hearted, narrow-minded medical establishment, which
can find nothing physically amiss, is both incompetrent and
unfair in refusing ro acknowledge o very real organic con-
dition. It is obviously worthwhile when unscientific “heal-
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ers” supply the reassurance, sense of belonging, and existen-
tial support that their clients are really secking, but these
provisions need not be foreign to scientific practitioners,
who have much more to offer.

CAM customers hedging their bets. In an attempt to ap-
peal to a wider clientele, many unorthodox healers have be-
gun to refer to themselves as “complementary” or “integra-
tive,” rather than Instead of
ministering primarily to the ideologically committed or to
those who have been told that conventional medicine has
no further treatment, the “alternatives” have begun to ad-
vertise their ability to enhance scientific treatments. They
accept that orthodox practitioners can alleviate specific
symptoms but contend that alternative medicine treats the
real causes of disease—dubious dietary imbalances and en-
vironmental sensitivities, disrupted cnergy fields, or even un-
resolved conflicts from previous incarnations.® If improve-
ment follows the combined delivery of “complementary” and

“alternative”  providers.

scientifically based treatments, the fringe practice demands,
and often gets, a disproportionate share of the credit.

Misdiagnosis. Scientifically trained physicians do not
claim infallibility, and a mistaken diagnosis, followed by a
trip to a shrine, alternative healer, or herbalist, can lead to
a glowing testimonial for the cure of a grave condition that
never existed. At other times, the diagnosis may have been
correct but the predicted time course might have proved
inaccurate. If a patient with a terminal condition undergoes
alternative treatments and succumbs at a later time than that
predicted by the conventional doctor, the alternative pro-
cedure may receive credit for prolonging life when, in fact,
the discrepancy was merely due to an unduly pessimistic
prognosis.

Derivative benefits. Alternative healers often have en-
thusiastic, charismatic personalities.”’** Patients swept up by
the messianic aspects of CAM can experience a psychologic
uplift that can enhance placebo effects and engender other
beneficial spinoffs. Elevating patients’ mood and expecta-
tions can motivate greater compliance with, and hence ef-
fectiveness of, concurrent orthodox treatments. These sec-
ondary effects also can lead patients to improve their eating
and sleeping habits and to exercise and socialize more. These
changes, by theinselves, could help speed natural recovery,
or at the very least, make the recuperative interval easier to
tolerate. Psychologic spinoffs of this kind also can reduce
the stress that has been shown to have deleterious effects on
the immune system.® Removing this added burden may
speed recovery, even if it is not a specific effect of the ther-

apy.
CONCLUSIONS

Potential clients should ask whether any alternative treat-
ment they are considering is supported by research published
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ARTICLE

The Importance of Using Scientific Principles in the
Development of Medicinal Agents from Plants

Pamela Talalay, PhD, and Paul Talalay, MD

[ ABSTRACT _J

The authors review the major scientific milestones and
the legislative framework that have made possible the
spectacular successes of many modern therapies that trace
their origins to plants. They emphasize that drugs used in
mainstream medicine, in contrast to most of those used
in alternative medicine, are required to mect stringent
federal requirements for purity, safety, and efficacy before
they can be distributed to the public, and that the nee-
essary testing requires much time and efforr. Yet alterna.
tive medicines based on plant substances are extremely
popular, even though their safety and efficacy have not
been scientifically proven. Reasons for this are reviewed
and numerous examples and case histories are cited illus-
trating both successes in the scientific development of
drugs from plants and the dangers of unregulated drugs.
Such drugs are more easily available because of the de-
regulating effect of the 1994 Dietary Supplement Health

and Education Acr (DSHEA), which has substantially
weakened the authority of the Food and Drug Adminis-
fration to ensure the safery of dietary supplements. The
authors describe the rigorous scientific investigations of
curcumin, from the ginger family, and of sulforaphane,
from crucifers, to illustrate the long and demanding sci-
entific process that is required to establish the safety and
effectiveness of potential drugs from plants. They re-em-
phasize the necessity for strict scientific review of all
drugs. They also recommend thar all providers of care be
required to question patients about their intakes of dietary
supplements. The authors close by saying that the
DSHEA is “a disaster waiting to happen,” but warn that
any attempts to strengthen current legislation will be op-
posed by special interests.

Acad. Med. 2001;76:238-247.

lants have played a central role in the prevention
and treatment of disease since prehistoric times. It
seems, therefore, paradoxical that of the many hun-
dreds of plant remedies described in the Papyrus of
Ebers, discovered in Egypt and written in about 1550 BC,
only a handful of products currently appear among rhe ac-
cepted remedies in the United Stares Pharmacopoeia. But
upon reflection, this disparity makes sense. The empiric pro-
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cess of identifying medicinal agents by trial and error is not
an efficient one, and countless individuals no doubt have
succumbed following treatments with plant products that
were poisonous and/or ineffective. With the blossoming of
scientific medicine in the 20th century, the discovery of new
drugs has come to depend on the application of rational
codified principles, providing an understanding of why some
trearments are effective and others are not, and how we can
tell the difference.

CONTRASTING CRITERIA

A significant number of the many potent modemn drugs used

today trace their origins ro plants. But there is a fundamental

difference between such drugs used in “alternative” medicine
and bona fide drugs used in mainstream medicine: all drugs
of the latter type, whether of plant origin or not, must meet
federally decreed stringent requirements for purity, safety,
and efficacy before they can be distributed to the public.
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These scientific criteria are not mandated for or met by mosr
of the popular plant remedies used in alternative medicine.
Although many plant agents have been used for centuries
and are obviously “natural,” the popular perception that this
attribute alone guarantees safety is as naive as are assump-
tions that time has proven their effectiveness. Almost no
alternative treatments have heen subjected to the exacting
criteria mandated for conventional therapies. Many, if not
most, plant products used in alternative medicine comprise
multiple components that have not been rigorously charac-
terized, are difficult to quantify, and vary gualitatively and
quantitatively from plant to plant, in different plant parts,
and according to stages of plant development and conditions
of growth. These problems were recently addressed compre-
hensively in a symposium entitled “Botanicals: A Role in
U.S. Health Care?"'

What, then, is responsible for the extraordinary explosion
of interest in alternative medicines? In the 1960s, “green,
organic, and natural” became buzzwords that attained ma-
turity in the 1990s, when consumers increased their interest
in self-care and in conrrolling their own destinies. Many
turned to “holistic” medicine. People became tired of the
high costs of rreatment that was often impersonal, and with
the difficulty in identifying compassionate and nurturing
physicians. They also were disappointed by the failure of
modern medicine to cure the increasingly prevalent chronic
diseases, in contrast to its dramatic successes in treating
acute illness.

This tide of popular dissatisfaction was seized upon by pro-
moters of “health foods,” who engaged in relentless adver-
tising. Soon, more than half of the U.S. population was con-
suming health foods, including huge quantities of vitamins
that most people did not need. Politicians whose states were
prominent suppliers to the health food industry pursued this
trend. Thus, apparently well-intentioned efforts to enact
new legislation concerning health foods and supplements —
to protect the public’s health—were in part heavily moti-
vated by commercial interests.

Moreover, perceptive and persuasive arguments presented
by Beyerstein® establish why, in many cases, bogus therapies
can appear to be effective. These situations include, for ex-
ample, fluctuations in the natural courses of many chronic
diseases and the extraordinary effectiveness of placebos.’
Thus, the apparent successes of alternative strategies have
strengthened the public’s resolve to try alternative medicines
and have fueled an exceptionally vigorous industry that is
growing at several times the rate of the overall economy.

To put the impact of these forces into an organized frame-
work, we trace the major scientific milestones and the leg-
islative frimework that have made the many spectacular suc-
cesses of modern therapeutics possible. We then describe
how these hard-won and dramatic advances suffered a sub-

stantial setback by enactment of the Dietary Supplement
Health and Education Act of 1994 (DSHEA), a measure
that significantly weakened regulations designed to protect
the health of the public. We conclude with a discussion of
two illustrations of research on potentially important plant-
derived therapeutic or prophylactic agents (already present
in some foods) that are being pursued through rigorous sci-
entific methods. We emphasize the remarkably demanding,
time-consuming, and expensive scientific efforts that are re-
quired to establish the safety and efficacy of such agents.

SCIENTIFIC DEVELOPMENT OF MODERN DRUGS

In the last 100 years, four major developments have played
a critical role in the extraordinary achievements of modern
therapeutics in the United States and throughout the world.
These developments include the codification of the princi-
ples of (chemo)therapy; introduction of the controlled clin-
ical triak; enactment of federal drug laws and regulations; and
creation of the U.S. Food and Drug Administration (FDA)

and similar bodies in other countries.
Codification of Principles of (Chemo)therapy
In the early 1900s, Paul Ehtlich, the “father of chemother-

apy,” formulated the basic principles that govern modern
therapeutic discovery. He

demonstrated that drugs could be developed by deliberate

and planned chemical synthesis and did not have to be of

natural origin;

® advocated systemaric exploration of the relation of struc-
ture to biological activity to identify the structural features
of molecules responsible for therapeutic activity and to dis-
tinguish them from the features responsible for toxicity;

* emphasized the importance of achieving selective toxicity
‘by maximizing the ratio of the dose required to produce
-toxicity in the host to that required to cure the disease;
and

* underscored the importance of developing animal models

of discases that provide quantitative measures of both ther-

apeutic potency and toxicity.

The Controlled Clinical Trial

It is likely that the first randomized, placebo-controlled,
blinded clinical trial was that devised in 1948 to evaluate
the efficacy of streptomycin in the trearment of tuberculosis.*
Since that time, the controlled clinical trial has become the
objective scientific standard for evaluating the efficacies of
therapeutic procedures. The design of controlled trials has
evolved to include randomization of research subjects to
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achiceve uniformity of groups; inclusion of placebo controls:
blinding (ideally double blinding) of subjects und rescarchers
to the idenrity of the treatment group; statistical validation
of results; and the requirement for informed consent by par-
ticipating subjects, based on the compelling arguments ad-
vocated at the Nuremberg trials for ethical and humane
treatment of participants in clinical trials.

Although controlled clinical trials are now commonplace,
many advocates of alternative nedicine neither follow these
guidelines nor believe in their importance. Instead, they rely
heavily—as does the population at large—on anecdotal re-
ports of effectiveness of trentinent. They subscribe to the
notion that therapy must be individualized and that ulti-
mutely only the healer knows what is best for the individual
patient. This belief is bolstered in part by the conviction
that the controlled clinical trial is not capable of assessing
mind-body interactions that alternative practitioners be-
lieve underlie much of human illness.

Federal Drug Laws

At the beginning of the 20th century, a plethora of medi-
cines was available to the public to cure an extraordinary
variety of real and imagined human afflictions. Morcover,
extravagant testimonials and merciless advertising struck fear
into the minds of the public about the prevalence of these
diseases and offered improbable assurances of their curability
by the countless nostrums that flooded the market. This state
of affairs has been well described by Holbraok.” The chem-
ical or plant constituents of these patent medicines were not
disclosed, even when the preparations contained narcotics
ot alcohol. Foods were also often adulterated and mislead-
ingly described.

In 1906, in response to this chaotic state of affairs, Con-
gress passed the first Pure Food and Drug Act, which was
signed into law by Theodore Roosevelt. It was in essence a
labeling law, requiring foods and drugs in interstate commerce
to be labeled with truthful descriptions of their contents. It
prohibited false or misleading lubeling but exercised no con-
trol over safety or promotion of extravagant health claims.
The law did not apply to imported products. Interestingly,
the real pressure to pass this law had little to do with its
unassailable logic. Rather, impetus for this measure stemmed
from public outery against the notoriously insanitary con-
ditions in the Chicago stockyards, described by Upton Sin-
clair in his novel The Jungle; a series of articles by Samuel
Hopkins Adams, “The Great American Fraud,” that ap-
peared in Collier’s magazine in 1905 and attacked patent
medicines; and the reports of Harvey W. Wiley, chief chem-
ist of the Department of Agriculture, who found extraordi-
nary contaminants in human foods. As described below, the
major amendments to the 1906 law have also been propelled
by public pressure resulting from a series of medical tragedics.
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The Federal Food, Drug, and Cosmetic Act of 1938 re-
quired, for the first time, that drugs be tested for safety. The
munufacturer of a new drug would be required to submit to
the FDA a New Drug Application (NDA) conraining in-
formation about the composition, quality, labeling, and di-
rections for administration of the drug, as well as evidence
for its safety under the recommended conditions of use. In
retrospect, it scems unbelievable that this rational, and even
obvious, requirement that drugs be safe before permitting
administration to humans was not mandated earlier.

The 1938 law contained no requirement that drugs be
effective. They could be without activity (and many were),
provided they were appropriately labeled and complied with
safety requirements. A drug would be automatically approved
in 60 days if the FDA filed no objection. Some control over
advertising was vested in the Federal Trade Commission, and
drugs already marketed were exempted as being Generally
Recognized as Safe (GRAS). Again, the public played an
important role in pushing for the introduction of a safery
requirement as a result of a human tragedy, in which a pe-
dhatric “elixir of sulfanmilamide™ was marketed as u cherry-
flavored solution in ethylene glycol. Tragically, the glycol
was toxic and 107 children died. The government was able
to seize and stop distribution of the “elixir” for mislabeling,
because an elixir by definition is a solution in alcohol, in
which sulfanilamide is not sufficiently soluble.

Another 24 yeuars clapsed before the enactment of the
Harris—Kefauver amendments (1962) to the Federal Food,
Drug, and Cosmetic Act. The interesting history leading up
the adoption of this legislation can be found in two mono-
graphs: The Real Voice,’ by Richard Harris, published in
1964, and In a Few Hands: Monopoly Power in America,” by
Estes Kefauver (published posthumously in 1965). These ra-
tional advances in drug legislation required, for the very first
time, proof that drugs were cffective for their intended uses.
The law mandared, also for the first time in history, stringent
adherence to scientific guidelines for testing of drugs. Pre-
clinical roxicity studies and evidence of efhcacy were both
required to precede strictly phased controlled clinical trials,
thus assuring maximization of information while minimizing
hazards to human parricipants. Clintcal evaluations had to
be carried out by individuals who were specially qualified by
training and cxperience, based on the concepr thar not all
physicians were equally competent to develop such infor-
mation.

The strictly formalized regulations for evaluating effec-
tiveness for intended use also included a requirement for
fling an Investigational New Drug (IND) application prior
to initiating clinical studics, and if approval was given by
the FDA, subscquently submitring a New Drug Application
{(NDA). Other major requirements were full disclosure of
information ubout effecriveness, contraindications o use,
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and side effects. Most important, careful keeping of records
of adverse reactions 1o new drugs and their reporting to the
FDA were mandated. Approval of prescription drug adver-
tising was vested in the FDA. The FDA was also assigned
the massive task of reviewing retrospectively the efficacies of
all drugs marketed between 1938 and 1962. When this
daunting task was finally completed, many of these entities
did not survive.®

These laws and the cnsuing regulations defined the “gold
standard” for the world on how drugs should be developed
scientifically ro provide reasonable assurances that marketed
medications were both safe and effective. Passage of the 1962
amendments was fought with acrimony by special-interest
groups who predicred thar their enactment would result in
the demise of therapeutic innovation and of the pharmaceu-
tical industry. However, public furor over the tragic conse-
quences of the use in Europe of thalidomide, the notorious
teratogen that caused the birth of more than 10,000 children
with phocomelia (“Seal limbs™), provided the impetus for
passage of the amendments. Contrary to predictions, the
pharmaceutical industry has never been stronger. Indeed, by
setting high scientific standards for the development of new
agents, these regulations were largely responsible for the
rapid growth and spectacular achievements of the crhical
pharmaceutical industry in the last 35 years.

These major, and now widely accepted, four principles
(purity, truth in labeling, safety, and effectiveness) are at the
heart of modern therapeutics. They are responsible for the
uscfulness of most modern drugs administered for the treat-
ment of many serious diseases, and the amelioration of much
suffering. We believe that the merits of alternative forms of
rreatment can and must be rigorously assessed according to
the same fundamental principles if we are to avoid public
tragedies similar to those described above. And yet, we are
in danger of losing some of this hard-won scientific thera-
peutic rationalism with the recent passage of the Dietary

Supplement Health and Education Act (DSHEA).

THE DIETARY SUPPLEMENT HEALTH AND
EDpucATION ACT

In 1994, the U.S. Congress cnacted legislation defining a
new class of products that were classified as “dietary supple-
ments,” based on the belief that they provided health ben-
efits. These products were legally ncither foods nor drugs.
They were defined as containing one or more of the follow-
ing types of substances: a vitamin; a mineral; an herb or
other botanical; an amino acid; or a concentrate, metabolite,
extract, or combination of any of these ingredients. These
products, intended to be ingested in pill, capsule, tablet, or
liquid form, were required to be labeled as dietary supple-
ments. The categories of agents classified by law as dietary
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supplements ure enormously diverse, and include many sub-
stances that were already being advocated, sold, and per-
ceived to provide health benchits. They were not a rational
compilation of materials meeting specific health or medical
needs.

What prompted the development of this new legislation?
Since it was, and is, a top priority of the federal government
to improve the public’s health status, and scientific studies
have documented the importance of nutrients and dietary
supplements ro health promotion and disease prevention,
the act ostensibly was designed to ensure that safe and ap-
propriately labeled products remain or become available to
the public. Although this was a worthy goal, it seems likely
that pressure from the public, and particularly from the
health food industry, played a major role in the enactment
of the DSHEA. Many individuals believe that they are en-
titled to choose their own preventive health care programs,
and that the government should not impose unreasonable
regulatory barriers to slow the flow of safe products to con-
sumers (although it should act quickly against unsafe or adul-
terated products). Moreover, consumers were already relying
increasingly on nontraditional and unusual health practices
to provide a more “holistic” approach to treatment and to
avoid costly traditional medical care, which was often per-
ceived as impersonal. Indeed, almost half of the U.S. pop-
ulation had been consuming supplements of vitamins, min-
erals, or herbs in the belief that these substances improve
nutrition and health. Such supplements are usually consid-
ered to be safe within a broad range of intakes. Perhaps one
of the most compelling reasons for enactment of the DSHEA
was that the United States was spending about 12% of its
gross national product (GNP) on health care and that the
nutritional supplement industry had become an integral part
of the U.S. economy, showing a consistently positive trade
balance and enormous annual sales. In our view, DSHEA is
a form of deregulation, and it is by no means clear that it has
led to safer “dietary supplements” being made available to
the public.

Why has this situation occurred? There are two overriding
reasons: First, despite requirements for precise information
about speaific ingredients, most of the herbal preparations
now marketed contain numerous components that defy
chemical characterization. Second, whereas the manufac-
turer of conventional drugs must provide proof of safety, the
manufacturer of “natural” dietary supplements is not required
to establish product safety. Instead, the burden of safety has
been placed on the FDA, which depends on information
supplied by customers or their advocates.

In order to withdraw a marketed dietary supplement, the
Secretary of Health and Human Services must determine (1)
that the product poses an imminent hazard to public health
or safety under recommended conditions of use, or (2) that
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it is adulterated. It is difficult for the Secretary to comply
with these requirements because reporting of adverse effects
of dietary supplements is not mandated. The dietary supple-
ment product label must carry the disclaimer: “This state-
ment has not been evaluated by the Food and Drug Admin-
istration. This product is not intended to diagnose, treat,
cure, or prevent any disease.” Nevertheless, surveys have
shown that the public assumes, from mention of the Food
and Drug Administration on the label, that the opposite is
rruc, and that the FDA has condoned marketing and use of
the supplement. Furthermore, although the DSHEA does
not permit health claims unless there is convincing clinical
evidence, claims for maintenance of healthy or normal
“structure and function” are allowable.

Thus, a label may state that a product “maintains normal
cardiovascular function and a healthy circulatory system” but
not that it “reduces blood pressure” (unless there is proof
that it does so). It may claim that it “maintains a healthy
cholesterol level” but not that it “Jowers cholesterol,” unless
the FDA accepts proof that it does. As a consequence
of these claims promoting health maintenance, the dierary
supplement industry is booming and herbal remedies are
being combined with other over-the-counter preparations
such as vitamins, many of which also qualify s dietary sup-
plements.

DANGERS OF MANY DIETARY SUPPLEMENTS

Concerns over the toxicity of many herbal preparations and
plant-derived products contained in dietary supplements are
ever-present issues, especially now that the alternarive med-
icine movement is relying increasingly on “natural” supple-
ments, and their regulation under DSHEA has been loos-
ened. In a recent review,” Ernst cites allergic reactions, toxic
reactions, possible mutagenic effects, drug interactions, drug
contaminations, and mistaken plant identities in his attempt
to classify the scope of adverse reactions induced by botan-
ical medications in common use in the Western world.
These issues have become of such importance that the
FDA has voiced its concerns through efforts to educate
health professionals and norify dietary supplement manufac-
turers. The reader is referred to a 1993 FDA review docu-
ment entitled “Unsubstantiated Claims and Documented
Health Hazards in the Dietary Supplement Marketplace,” "
especially the section, “Illnesses and Injuries Associated with
the Use of Selected” Dietary Supplements.” The following
examples focus on some toxicities reported since 1992 and
probably represent only a small fraction of their incidence,
because many remain unrecognized and/or unreported.

* Jane Brody, writing in The New York Times, remarks that
“under the new law, entitled the Dietary Supplement

Health and Education Act, it is up ro the FDA to take
products off the market only after they have proved dan-
gerous to people taking them. Only when a new ingredient
is introduced is the company obliged to provide the drug
agency with documentation of its presumed safery.” "

® Dr. Lori Love of the FDA states that “there are currently

no federal regulations that establish specific criteria for pu-
rity, identification, and manufacturing procedures of die-
tary supplements.” The drug agency researchers have
pointed out that there are no requirements to maintain
pharmaceutical standards, and that there are no require-
ments for mandatory reporting to the FDA of adverse
cvents by the manufacturer or distributor of these prod-
ucts. Rather, it is up to the agency and physicians to detect
and report them.

* Many, and perhaps most, people who take over-the-
counter dietary supplements never report untoward events
to their physicians. Even if they suffer such adverse reac-
tions, they often are embarrassed to tell their doctors what
they have been taking. Thus, physicians mistakenly may
attribute supplement-caused adverse effects 1o the illness
or to conventional treatment that has been prescribed,
which in turn can result in unwarranted and hazardous
changes in the patient’s medical care (e, withdrawal of
an effecrive or even essential drug)."

* These problems are clearly illustrated in a recent article

concerning the contamination of hotanical dietary supple-
ments by Digitalis latana,'
described of two women who were brought to the cmer-
gency room and diagnosed as having heart block. This
condition was subscquently attributed to the toxicity of

2

in which the case histories are

cardine glycosides, although neither patient was known to
be taking these substances. Instead, both patients had
taken an oral regimen of dietary supplements for “internal
cleansing.” The supplements were marketed as a “pro-
gram,” which, according to the label and accompanying
materials, consisted of 37 ingredients, including 14 differ-
ent herbs and six species of bacteria. Analysis revealed that
the “cleansing” material contained cardiac glycosides,
which were then traced to planrain contaminated with
Digitalis lanata. The plantain in question was part of a
6,000-pound shipment imported into the United States
over about two years that had been received by more than
150 manufacturers, distributors, and retailers. Exrensive ef-
forts were then made to inform all of these groups. The
authors of the report cite several reasons for the wide-
spread and protracted distribution of a potentially lethal

12
product.

We also cite here a few more examples of the potentially
life-threatening hazards of herbal products rthat may be con-
taminated with powerful toxins.
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* One of the most graphic and devastating examples of the
toxic potential of plant preparations concerns the devel-
opment of renal failure and epithelial cancers of the uri-
nary tract in humans who consumed certain Chinese
herbs. The recognition of this association illustrates the
extraordinary vigilance and detective work that was re-
quired to make this association.

This still-unfolding story began almost ten years ago in a
Belgian clinic that offered a weight-reduction regimen that
included two Chinese herbs as well as appetite suppres-
sants and other components. Rapidly progressive renal fail-
ure, necessitating dialysis and ultimately leading to a num-
ber of kidney transplants, was observed in a large number
of young women. Deft detective work revealed a strong
association of these cases of renal failure with the inclusion
of certain Chinese herbs in the weight-reduction program.
The condition became known as “Chinese herb ne-
phropathy,” and”in Great Britain two cases of end-stage
renal fatlure requiring dialysis were attributed to 1 Chinese
hetbal eczema remedy that conrained known nephro-

: 13
roxins.

In the casc of the Belgian clinic, there seems to have been
some confusion over similarities of herbs and their Chinese
names."™'* Apparently one of the Chinese herbs (Aristo-
lochia fangchi) contains known nephrotoxins (aristolochic
acids: nitrophenanthrene carboxylic acids). These com-
pounds were also well recognized carcinogens in laboratory
animals. It was therefore not surprising that cancers of the
urinary tract were reported to occur in individuals who
consumed the aforementioned herbs. Urothelial neoplastic
lesions were detected in the urinary tracts of patients un-
dergoing renal transplantation for Chinese herb nephrop-
athy. A number of these patients were offered the option
of prophylactic nephrectomy of the remaining kidney.
Among the 39 who accepted the surgical procedure, 18
were found to have urothelial carcinoma (17 cases of car-
cinoma of the ureter or of the renal pelvis, or both, and
one case of carcinoma of the bladder)."’

In an editorial commenting on this report, David A. Kes-
sler, a former Commissioner of the FDA, wrote, “Congress
has shown little interest in protecting consumers from the
hazards of dietary supplements, let alone from the fraud-
ulent claims that are made, since its members apparently
believe that few of these products place people in real
danger. Nor does the public understand how potentially
dangerous these products can be.”'®

®* Orther examples of contamination of nonprescription med-
icines include Asian patent medicines collected from rerail

herbal stores in California that were found to be contam-
inated with dangerously high levels of heavy metals."” For
example, of 251 products analyzed, 35 contained from 22.4
to 5,070 ppm of mercury. The U.S. Pharmacopoeia limits
heavy metals to 30 ppm, and even lower levels for lead,
arsenic, and mercury.

In 1990, the U.S. Centers for Disease Control summarized
information about 1,536 cases of eosinophilia—myalgia
syndrome reported to them from all parts of the United
States, with 27 deaths at that time.”® These illnesses were
associated with the consumption of L-tryptophan-contain-
ing dietary supplements advocated to improve sleep. Eo-
sinophilia—myalgia is a serious connective tissue disease
characterized by severe muscle pain, elevated white blood
cell counts, und a varicty of neuromuscular and skin ab-
normalities. The number of contaminating impurities
found in these tryptophan preparations was very large.
While the precise identity of the agent(s) causing the syn-
drome was unclear in the absence of a suitable animal
model, tryptophan itself or a condensation product of two
molecules of tryptophan with acetaldehyde may have been
the major culprit.”” The contaminants arose during the
production of tryptophan by microbial fermentation and/
or subscquent processing. Since the surveillance definition
for reporting eosinophilia~myalgia required not only se-
vere debilitaring myalgia but also a massive eosinophilia,
it seems highly likely that many more individuals were
affected with less severe forms of the syndrome.

Ephedrine alkaloids, derived from ephedra herbs, some-
times called ma huang, are amphetamine-like compounds
with powerful stimulant effects on the nervous system and
heart. Between 1994 and 1997, the FDA investigated
more than 800 reports of adverse events associated with
the use of ephedra products, most of which occurred in
young to middle-aged adults who were otherwise healthy.

"These adverse events included high blood pressure, irreg-
“ular heart rate, insomnia, nervousness, tremors and sei-

zures, paranoid psychoses, heart attacks, strokes, and
death.”” In 1997, the FDA proposed limiting the daily in-
take of ephedra alkaloids to 24 mg and required labels that
warned consumers not to take cphedra products for more
than seven days and that taking more than the recom-
mended dosage could result in heart attack, stroke, seizure,
and death. Following a strong lobbying effort by the die-
tary supplement industry (annual sales of ephedra-contain-
ing products last year exceeded $1-billion), the FDA was
requested to provide “stronger evidence” of the relation-
ship between ingestion of ephedra-containing food sup-
plements and their reported adverse effects. Meanwhile,
in the absence of an official FDA safety warning, in
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thousands of Internet postings, users continue to praise
ephedra for raising their encrgy, helping them lose weight,
and sharpening their muscle tone.

St. John's wort (Hypericum perforacum), an over-the-
counter herbal extract, is being widely used for rhe treat-
ment of clinical depression, although its effectiveness has
not been demonstrated in controlled clinical trials. As
with most other folk remedies, little information is avail-
able regarding the basic phanmacology of this herbal. It
contains many biologically active components, of which
the hypericins may be responsible for effects on the central
nervous system.

Recently, a routine pharmacokinetic study in human vol-
untecrs showed that addition of St. John's wort to several
therapeutic regimens reduced markedly the blood levels of
indinavir, a protease inhibitor used in the treatment of
AIDS,” and of cyclosporin, a drug used to prevent trans-
plant rejection.”® Following these reports, the FDA issued
a public health advisory warning that St. John's wort ap-
pears to induce cytochrome P-450 enzymes—a key path-
wity for the metabolism of prescription drugs, including
many of those used to treat heart disease, depression, sei-
zures, and certain cancers, or to prevent transplant rejec-
tion or pregnancy (oral contraceptives). These important
drugs, often prescribed for life-threatening conditions, can
lose their therupeutic cffects when given concomitantly
with St. John's wort. A review of the effects of St. John's
wort in decreasing the effectiveness or increasing the tox-
icity of conventional drugs recently appeared in the Med-
ical Letter.™

Thus, a routine phannacokinetic study (one required for
drugs. subject to FDA approval, but not for herbal reme-
dics), revealed the potentially serious conscquences asso-
ciated with the co-administration of a supposedly harmless
natural product. All herbals contain many chemical com-
ponents, some of which induce drug-merabolizing en-
zymes, and many more drug interactions with herbal rem-
edies are likely to surface in the future.

Even normally safe products can be harmful if they are
consumed together with certain conventional drugs pre-
scribed for specihic medical conditions. Thus, plant estro-
gens in herbal preparations used for treatment of prostate
cancer were present at sufficiently high levels to affect pa-
tients who were already prescribed estrogenic steroids.”®

native medicine a free ride.” This request was echoed by
articles in JAMA™ and other responsible publications. The
loosening of regulatory requirements by the DSHEA has
been a bonunza for the already wildly successful health food
industry, and has deprived the FDA of its ability—and re-
versed its staturory responsibility—to guard the health of the
public. Unfortunately, it is hikely that sooner or later another
public health crisis will force Congress to reexamine and
reformulate the provisions of the DSHEA.

PROGRESS IN SCIENTIFIC DEVELOPMENT OF
DRUGS FROM PLANTS

While stressing the dangers of inadequately regulated herbal
remedies, we should not forget that plants have provided a
multitude of life-saving drugs. List 1 provides examples of
plants and other sources producing important drugs that
have been in use for centuries. Fourteen of the drugs in cur-
rent use for cancer chemotherapy occur naturally, and of
these, five originate from plants. Nevertheless, the long and
arduous scientific journey from the discovery of the phar-
macologic activity of a plant or tissue extract to the devel-
opment of a uscful drug of proven efficacy and safety is not
widely appreciated by the many individuals who seek “cures”
for their ailments or wish to “buy insurance” against becom-
ing ill.

Colchicine: from Colchicum autumnale, to treat gout
Digitalis: from Digitalis purpurea, for congestive failure
Opium: from Papaver somniferum, analgesic

Quinine: from Cinchona (Peruvian fever tree), antimalarial

Chemotherapeutic agenis for cancer and their original sources

Plants as sources:
Etoposide and podophyflotoxin (Mayapple rhizome)
Taxol (Pacific yew bark)
Vinblastine and vincristine (Madagascar periwinkle)

Molds and bacteria as sources:
Actinomycins
Bleomycin
Daunorubicin

Animals as sources:

. Interferons
In a recent issue of The New England Journal of Medicine,” Interleukins
the Editors called for vigorous testing of all products, stating, Steroids
“It ts time for the scientific community to stop giving alter-
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Two Case Studies

To illustrate the scientific development of a proven drug
from plants, we have selected two representative examples
of phytochemicals that are currently being developed as po-
tential therupeutic andfor disense-protective agents. These
are curcumin, an ancient spice, which continues to occupy
a place in our diet and o be widely used in Asian medicine
for a variety of medical conditions; and sulforaphane and its
glucosinolate precursor, which were recently isolated from
broccoli and other cruciferous vegetables in a scarch for
chemoprotective agents that reduce the risk of developing
cancer.

Curcumin. Curcumin is a spice that is widely used as a
bright yellow coloring and flavoring agent. It is the major
yellow pigiment obtained from turmeric, the powdered thi-
zome of Curcuma longa, a Southeuast Asian member of the
ginger family. References to the healing power of C. longa
are found in early "Asian texts, in which the component of
this plant was known by a variety of names, the most com-
mon of which is the Sanskrit term, haridra. In the West,
where it is used as a constituent of curry, the more familiar
name 15 turmeric.

In Chinese medicine, it is one of the herbs that “invig-
orate” the blood and stimulate the Qi, which vitalizes the
body, propels, and warms.” All texts describe its bitter taste
and astringent and antiseptic properties. The Materia Medica
of Tibetan Medicine describes haridra as “hot in potency, un-
unctuous and promoter of the complexion of the body.”* It
is claimed not only that haridra eliminates waste products
from the body, but that it also cures poisoning, itches, kustha
(obstinate skin diseases, including leprosy), chronic rhinitis,
and anorexia. As late us 1931, the Vegetable Materia Medica
of India and Ceylon®" attributed a host of curative properties
to turmeric from C. longa, including: “astringent and anti-
septic—topically effective for wounds, boils, ulcers, eczema,
and psoriasis; when mixed with olive oil—relieves measles,
chicken pox, small pox, and prevents spread of disease; used
internally—stomachic, carminative, cholagogue, relief of
liver congestion, febrifuge and expectorant, valuable in
brenchitis, and pneumonia, and beneficial in diaberes; used
externally—au treatment for bites of snakes and other ani-
mals.” Although this suspiciously long list of curative prop-
erties resembles those of some bogus nostrums of the 19th
cenrury, curcumin has been extensively investigated over the
past 20 years by modern scientific methods. These studies
have demonstrated unequivocally its remarkable and potent
antioxidant, anti-inflammatory, antiangiogenic, and antita-
mor properties in a variety of experimental systems."z‘33

The chemistry of the acrive principles of turmeric is now
well understood: it consists largely (about 80%) of curcumin,
with the remainder comprising two curcuminoids lacking

one (demethoxycurcumin) or two (bisdemethoxycurcumin)
methoxyl groups. Curcumins block carcinogen-induced tu-
mor formation in a variety of animal models, and appear to
affect both the initiation and promotion phases in two-stage
models of carcinogenesis. Curcumin is antimutagenic, scav-
enges free radicals, reduces carcinogen-DNA adduct for-
mation, and decreases the expression of several oncogenes.
Curcumin has been under development as an anticancer
agent by the Chemoprevention Branch of the National Can-
cer Institute since 1988.%

Extensive preclinical toxicity studies have been com-
pleted, and based on knowledge of its pharmacokinetics, the
planning and implementation of efficacy studies in humans
are in progress. It has taken more than 12 years of intense,
systematic, planned effort to reach this stage in the development
of curcumin as a potential protective/therapeutic agent. Its de-
velopment serves as an example of the extraordinary length
of time and cffort that may be required to produce a safe
and cffective treatment based on sound scientific principles
from a herb that has been widely used for centuries. Preclin-
ical efficacy, pharmacology, und toxicology must all be com-
pleted before Phase 1 studies in human volunteers can be
undertaken. At that point, the issue of identifying surrogate
markers for the protected state has to be resolved. If all of
these are compatible with safety, and there are sufficient in-
dications of efficacy, consideration can be given to interven-
tion trials in populations that are at high risk for the devel-
opment of cancer.

Sulforaphane. The isolation and identification of sul-
foraphane as an anticancer agent illustrates the strategy of
surveying plants for a desired biological activity by means of
bicassays specifically developed for this purpose.®” The
logic of this strategy was based on the demonstration that
the elevation (induction) of phase 2 detoxification enzymes
in animals reduced their susceptibility to the neoplastic ef-
fects of certain carcinogens. A simple bioassay was developed
for measuring the potency of inducers of phase 2 enzymes;
this involved measurement of the activities of a quinone
reductase in animal cells grown in microtiter plates.” A sys-
tematic survey of the inducer activities of a wide variety of
edible plants identified cruciferous vegetables (broccoli,
Brussels sprouts, cabbage, cauliflower, kale) as particularly
rich sources of this rype of inducer activity.” The isothio-
cyanate sulforaphane was isolated from one variety of broc-
coli as the principal and extremely potent inducer of phase
2 enzymes.” Sulforaphane was then shown to reduce the
incidence, multiplicity, size, and rate of growth of mammary
tumors when administered to rats.treated with the potent
carcinogen, dimethylbenz(a)anthracene, thereby confirming
the validity of the inducer bioassay-based isolation strategy.

The enormous variability of the inducer activities of com-
mercially available broccoli samples prompted a systemaric
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search for sources of higher and more consistent inducer uc-
tivity. Certain cultivars of three-day-old broccoli sprouts
were demonstrated to contain 20- to-50-fold higher levels of
the glucosinolate of sulforaphane than an average mature
broccoli”” Active studies are now under way to establish the
safety and efficacy in humans of broccoli sprout extracts con-
taining sulforaphane and glucoraphanin, its naturally occur-
ring glucosinolate precursor.® Although many individuals
consume substantial quantities of broccoli, the establishment
of safety and tolerance must be completed, and effects on
biomarkers for chemoprotective efficacy established, before
chemoprotection trials in human populations with high can-
cer susceptibility can be organized.

These accounts of two compounds, curcumin and sul-
foraphane, which appear to be safe natural products that
have been widely consumed for centuries, provide examples
of the stringent scientific testing that must he undertaken to
develop pharmacologic agents wirh proven safety and eff-
cacy. They illustrate the types of rigorous evaluations that
should be applied to alternative medicines.

CONCLUSION

Although many valuable drugs in current widespread use
originate from plant sources or exist as chemically modified
forms of naturally occurring phytochemicals, there is no rea-
son to belicve that a drug for every disease exists in nature.
There is, however, every reason to require that all plant
products used as drugs be evaluated for safety and efficacy by
methods identical to those used for novel synthetic entities,
according to widely (and wisely) accepted principles and
procedures. These practices include evaluation of preclinical
safety and efficacy; controlled phased clinical trials (placebo-
controlled, randomized, double-blind, statistically validated)
on research participants who have given informed consent;
and a requirement that such trials be conducted in compli-
ance with federally mandated regulations.

We also recommend that every physician, physician’s as-
sistant, nurse, or other health provider be required to inter-
rogate every patient with respect to his or her intake of “di-
etary supplements.” We believe that the DSHEA, which
places on the FDA not the burden of approval, but only the
obligation to order their withdrawal when the Sceretary of
the Department of Health and Human Services perceives an
imminent danger, has substantially weakened the authority
of the FDA with respect to ensuring the safety of dietary
supplements. In our view, the DSHEA is a disaster waiting to
happen. All previous major legislation relating to drug safety
resulted from public health catastrophes (e.g., those caused
by insanitary stockyards, elixir of sulfanilamide, and thalid-
omide). Unfortunately, attemprts to strengthen current leg-
islation will be opposed by specinl interests. We must always
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remember that Calvin Coolidge reputedly said “ldecalism is
America’s ideal,” but supposedly also added “Business is
America’s business.”

Note added in proof. Recently Haller and Benowitz” reviewed
140 reports reccived by the FDA of adverse cardiovascular
and central nervous system events in subjects taking dietary
supplement preparations containing ephedra alkaloids during
a 22-month period. They concluded that 31% of the events
were definitely or probably related to ephedra intake, and
among these there were ten deaths and 13 permanent disa-
bilities. Commenting cditorially, Fleming®™ was understand-
ably cautious in inferring that there was proof of associative
risk in this study. However, he concluded that by passing the
Dictary Supplement Health and Education Act (DSHEA)
Congress had created a loophole: “This act allows inade-
quately tested drugs to be marketed as ‘dietary supplements’ -
—an innocuous and even holistic sounding term. ... A
compound containing ephedra alkaloids should not be called
a dietary supplement; it is a drug.” This view is strengthened
by the recent FDA order to withdraw phenylpropanolamine
(an alpha-adrenergic agonist closely related to ephedrine)
trom over-the-counter cold remedies and weight loss aids
because of an increased risk of hemorrhagic stroke in

a1
women.
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ARTICLE

The Need for Educational Reform in Teaching
about Alternative Therapies

Wallace Sampson, MD

ABSTRACT

Advocacy and non-critical assessment are the approaches
currently taken by most U.S. medical schools in their
courses covering what is commonly called “complementary
and alternative medicine” (CAM). CAM therapies are
anomalous practices for which claims of efficacy are either
unproved or disproved. The author’s research indicates that
most medical schools do not present CAM material in a
form that encourages critiques and analyses of these claims.
He presents the reasons for the unwarranted acceptance of
CAM. These include the CAM movement’s attempt to

alter standards of cvaluating therapies. A survey of CAM
curricula in U.S. medical schools in 1995-1997 showed
that of 56 course offerings related to CAM, only four were
oriented to criticism. The author’s course at Stantord Uni-
versity School of Medicine approaches CAM with the
skepticism and critical thinking appropriate for unproven
therapies. The author concludes by calling on all medical
schools to include in their curricula methods to analyze
and assess critically the content validity of CAM claims.

Acad. Med. 2001:;76:248-250.

am troubled by the approaches currently taken by most

U.S. medical schools in their courses on what is com-

monly called “complementary and alternative medicine”

(CAM). Although CAM therapies are anomalous prac-
tices whose claims for efficacy are either unproved or dis-
proved, my research indicates that most medical schools do
not present CAM material in a form rhat encourages critiques
and analyses of claims. In this arricle 1 briefly present whar 1
believe are the reasons for the unwarranted acceptance of
CAM, give highlights of my findings about CAM in the cur-
ricula of U.S. medical schools, and describe a course that 1
teach at the Stanford University School of Medicine that
approaches CAM with skepticism and critical thinking. I con-
clude with thoughts about needed reforms in CAM curricula.

UNWARRANTED ACCEPTANCE OF CAM

The past 30 years have seen increased interest in CAM. But
its level of ncceptance is not warranted, as many CAM

Dr. Sampson is clinical professor of medicine (emerine) at the Stanford
Uniersity School of Medicine, and formerly was acting chief of medical
oncology at the Santa Clara Valley Medical Center, San José, California.
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claims have been convincingly disproved or remain un-
proved. One reason for CAM's high level of acceptance is
the movement’s attempt to alter standards for validity. Some
CAM advocates propose expanding such standards to in-
clude the acceptance of historical traditions, subjectivity, rit-
ual, personal cxperience, and transcendental experience.!
Others claim that their systems supply emotional support
and culrural meaning to illness and that such support may
improve course of specific diseases. Although some advocates
accept common standards and participate in Cochvane Col-
laboration reviews for evidence, others reject accepred ap-
proaches of controlled clinical trials and other testing meth-
ods for traditional medicines and therapics as being not
appropriate for cerrain areas of CAM.?

Even though some CAM concepts represent a sharp de-
viation from the accepted ways of evaluating medical ther-
apies, an unidentified number of physicians and social sci-
entists in rhe academic community support them. Indeed,
many CAM claims have reached a high level of acceptance
despite insufficient scientific support. As a result, govern-
ment and large foundations generously fund the study of dis-
proved methods and the integrarion of other methods.> Un-
panels reached
erroneous conclusions, while claiming to have based those
conclusions on clinical trial evidence. A case in point is the
practice of acupuncrure, which was approved for certain uses

fortunately,  some  povernmental have

by a consensus conference of the National Institutes of
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Health," although the predominance of evidence from the
scientific literature demonstrates acupuncture’s incffective-
ness except as a placebo or conditioning agent.” Another
example is the Agency for Health Care Policy and Re-
search’s recommendation of manipulation for back pain,®
even though the evidence for the usefulness of this therapy
is largely negative. With inadequate approaches that fail to
uphold criteria for validity and plausibility, so-called “evi-
denced-based” medicine remains fluid and loses its value o
help physicians discern what is truly useful.

Other expert students of the fheld are speaking out with
their opinions about CAM’s lack of scientific validity. In a
recent article published after the present article was written,
Knipschild” reviewed bricfly his conclusions after developing
and reporting numerous systetmatic reviews and meta-anal-
yses of “altemative” methods. While opining that although
findings are dubious, there is room for more rigorous trials
of acupuncrure (“Among the betrer trials some are positive
but many others_are negative”) and effectively dismissing
homeopathy (“ridiculous”) and whole herb therapies (he re-
ports that rthe data are inconsistent), he concluded, “1 still
helieve that, in general, alternative treatments do not work.”
CAM advocates coined the terms “alternative,” “comple-
mentary,” and “integrative” to increase CAM’s acceptance.
The terms obscure the fact that the methods they describe
are, in fact, unproved or disproved.” At the same time, ad-
vocates use slogans and myths to diminish the authority of
biomedicine’s scientific tradition. “Doctors do not know any-
thing about nutrition” demeans standard medicine and med-
ical education. “Cut, burn, and poison” demonizes cancer
care. The myth that “only 10-15% of medicine is proved”
reduces medicine’s credibility and clevates the perceived

worth of CAM methads.

CAM IN THE CURRICULUM

Because of the concemns stated above and my observation that
many courses that had CAM components were being taught
either from an advocacy view or from a “neutral” view—in
neither case considering content validity—1 surveyed U.S.
medical schools in 1995-1997 to learn of their approaches to
CAM in their curricula. Representatives of all 125 schools
surveyed responded, either to the questionnaire or by phone.

The findings of the survey were not encouraging. Of the
56 schools that had some form of relevant course offering,
only nine had invited critical lecturers on occasion; their
courses were otherwise generally supportive of CAM. Two
course directors claimed to present informarion “neutrally,”
but did not teach critical methods or invite critical lecturers.
Only four courses either presented a critical orientation or
offered critical arguments in a way that significantly inves-
tigated advocacy arguments. (The complete findings of this
survey are available upon request.)

Since the time of that survey, courses in medical schools
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concerning CAM have increased from 38 credit courses to
150 such courses in 70 schools.” 1 suspect, however, that the
level of skepticisin and investigation of CAM claims has not
risen from the level disclosed in the 1995-1997 survey. In
fact, my own informal observations in November 2000 of 15
randomly selected courses at various medical schools revealed
that none had added critical analysis to the course content.
In 1996 the Office of Alternative Medicine (OAM)—now
the National Center for Complementary and Alternative
Medicine (NCCAM)—convened a three-day meeting on
professional school CAM education in the United States. The
meeting reviewed various courses and methods of teaching.
All sectarian systems and methods were implicitly accepted
as effective. Teaching-method evaluation was not addressed,
and concemn about validity was mentioned only in one address
by a dean of a medical school. Courses on acupuncture and
chiropractic were uccepted in the same context as other
courses. OAM organizers did not invite the directors of crit-
ically-oriented courses to speak. [ do not believe that
NCCAM’s approach to professional education shows much
improvement from that demonstrated ar the 1996 meeting.

THE STANFORD COURSE

In the 1970s a student-sponsored lecture series at Stanford
University School of Medicine fearured speakers whose
claims for altemative methods conflicted with rational
thought and accepted knowledge. In 1979, after faculty in-
dicated their interest in investigating the validity of CAM
claims, I was encouraged to develop a course that I still teach
in which students learn how to examine claims factually.

The course, Altemative Medicinc—A Scientific Perspec-
tive, is modeled after two others existing at that time, one at
the Loma Linda University School of Dentistry and one at
San Francisco State University School of Public Health. The
Stanford course operates on the general principle that science
proceeds via a series of statements based on accurate obser-
vations and subsequent attempts at proof and disproof. Using
this approach, claims for unproved methods are considered
suspect. Students are taught to think critically about such
claims and are introduced to tools for investigating them.

The course is given for two hours per week for nine weeks.
The first segments explore sources of human error that con-
tribute to misperceptions and to drawing incorrect conclu-
sions. Guest psychologists discuss primitive modes of thought,
perceptual and cognitive errors, cognitive dissonance, memory
faults, and belief formation and perseverance—all associated
with unproven medical belief systems. A mnagician demon-
strates principles of misperception, misdirection, legerdemain
—such as psychic surgery, and idéomotor action—such as
dowsing, pendulum diagnosis, and mind reading. These and
other sources of misperceived medical experiences form the
hases for testimonials and unproved claims.

Other classes explore phenomena that contribute o pla-

76, No. 3 /MAarcH 2001 249




REFORM IN TEACHING ABOUT ALTERNATIVE THERATIES, CONTINUED

cebo experience, including counterirritation, suggestion, ex-
pecration, consensus, conditioning and reinforcement, the
natural history of illness, and regression toward the mean.
Then others explore language distortion, myths, propaganda
rechniques, and cult-like behavior, the last sometimes pre-
sented by former cult members. Other subjects include math-
ematical and statistical approaches to coincidences, and prob-
ability problems, including prior probability and Bayes’
theorem. The final sessions of the first half of the course con-
centrate on reading scientific and medical literature, princi-
ples of clinical trials, and rhe analysis of famous errors in
science.

The last half of the course explores specific subjects, such
as electromagnetic ficlds, vitamins and supplements, acu-
puncture, homeopathy, Laetrile, and other anomalous cancer
therapies. Students learn methods for recognizing misinfor-
mation in medical literature. In some years, the course in-
cludes consideration of the role of dysfunctional and soma-
tiform syndromes in CAM claims. The schedule is flexible,
accommaodating subjects such as books by Carlos Castaneda,
quantum mechanics and consciousness, and the roles of
prayer and “touch” therapies. In some years, students make
afield trip to a “Whole Life Expo.”

Representatives of CAM systems present talks, followed
by students” evaluations using methods learned in the first
half of the course. (CAM lecrurers understand that they can-
not report their presentations on their curriculum vitae or
in advertisements.) Students are encouraged to examine a
specific method or substance of interest to them. Individual
students have chosen on-site visits to acupuncture clinics
and other offices, where they may receive treatments or
merely observe—they then report their experiences to the
class. They are encouraged to relate their subjective expe-
riences and to analyze the material objectively, juxtaposing
the two descriptions. :

By the end of the course, students are expected to be able
to gauge the validity of CAM claims, understand those
claims’ subjective attraction, and appreciate the values of
truly complementary methods. These include relaxation,
music, massage, art, poetry, body movement, and forms of
meditation. These are methods rhat enhance adjustment,
help reduce symptoms, and add a sense of meaning to the
experience of illness.

[ have outlined the components of this course above in
hopes that others will be encouraged to use similar critical
approaches when heginning or revising courses dealing with

CAM.
NEED FOR REFORM

To my knowledge, there are no formal standards for teaching
about CAM in medical schools. If a survey similar to mine
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were done roday, it would probably reveal that most CAM
information taught in medical schools continues ro be ideo-
logically or advocacy-based, or is taught without concern for
a therapy's or system’s validity. Medical schools have allowed
a double-standard system for teaching. At one extreme, the
standard allows instruction about CAM as a set of viable
systems of knowledge that can be integrated into practice.
And even if the course teaches only about CAM therapies
—which is more common—it provides little or no critical
analysis. The other standard, applied ro the usual curriculum
subjects, demands both basic scientific validity and clinical
evidence-bused confirmation.

A consortium of medical schools recently agreed to inte-
grate CAM into their curricula through an evidence-based
approach.'® However, evidence-based analysis of clinical tri-
als is not sufficient to establish validity.'® Systematic reviews
do not incorporate individual reports’ crrors, inconsistencies,
misrepresentations, or subsequent refutations. Nor do they
consider plausibility or prior probability based on non-trial
data or basic scientific evidence. Such evidence points to
the implausibility of “therapeutic touch,” homcopathic prin-
ciples, and manipulative therapy, all of which require ex-
traordinary chinical evidence prior to acceptance.

While I believe that the consortium’s approach is one step
in the right direction, it is not enough. It is time for all
medical schools to make a concerted effort to formally in-
clude in their curricula ways to teach students to analyze
and critically assess the content validity of CAM claims.
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ARTICLE

The Growing Need to Teach about Complementary
and Alternative Medicine: Questions and Challenges

- Moshe Frenkel, MD, and Eran Ben Arye, MD

ABSTRACT

With the increased popularity of complementary and ul-
ternative medicine (CAM), there is a growing interest in
the topic among physicians, residents, and medical stu-
dents, who feel an increased need to have proper instruc-
tion about CAM therapies. Medical schools and residency
programs are starting to respond to this demand, having
realized that to provide better care and foster an improved
patient—doctor relationship, physicians should become
informed consultants, and be able to provide educated
advice about CAM to their patients and help them in-
tegrate any CAM therapies shown to be safe and effective
into their health care. The authors acknowledge that
opinions differ about the adequacy of rescarch findings to

certify the safety and efficacy of specific therapies, and
stress that physicians’ decisions about CAM use should
be subject to the same exacting criteria employed by re-
searchers 1o evaluate any new therapies.

The authors report on CAM curriculum developments
in Germany, Canada, and the United States that illus-
trate various approaches 1o the question, “What should
be taught in a CAM course?” In most cases, the approach
is to teach about CAM therapies, although in others,
therapies that the curriculum planners considered useful
and safe are being integrated into the medical curriculum.

Acad. Med. 2001:76:251-254.

omplementary and alternative medicine (CAM)

is becoming increasingly popular in the Western

world. These therapies include acupuncture, chi-

ropractic, herbal medicine and dietary supple-
ments, nutriceuticals, therapeutic touch, homeopathy,
mind-body techniques, spirituality and faith healing, mas-
sage, and a number of others. The public is overwhelmed
with the many articles and Internet sources about CAM, the
vast amount of natural products and related marketing in-
formation, multiple treatment methods, and the increased
number of CAM providers, courses, and schools. Patients are
looking for reliable information about CAM and how to
apply it to their health care. It is not uncommon to hear
about patients who feel that their physicians cannot (or in
some cases, do not wish to) provide that advice; one sign of
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this frustration is that patients sometimes do not disclose to
their physicians the alrernative therapies they are using (al-
though it must be acknowledged that in some cases, there
may be other, non-CAM-related reasons for such reti-
cence).

Physicians are starting to feel the need to address this
demand for CAM and thus are showing a growing interest

in this topic. At least 2,750 arricles in the medical literature
- used the term “complementary and alternative medicine” in

1999. In a survey that was done in three regions in the
United Stutes and Israel it was found that 60% of all the
physicians surveyed made referrals to CAM providers.'
Meta-analysis of 12 surveys of conventional physicians’ at-
titudes toward CAM found that conventional physicians
generally believed that CAM is moderately effective.” We
believe that the findings of these studies—made in the mid-
1990s — indicate a trend that continues today, in which the
number of physicians who are reluctant to work with their
patients on issues of alternative medicine (see previous par-
agraph) is lessening.

It is likely that medical students have an cven greater
enthusiasm for CAM. For example, in a recent survey of
U.S. medical students at the University of Medicine and
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Dentistry of New Jerscy~Robert Wood Johnson Medical
School, 98% believed that CAM has beneticial effects, and
43% agreed that CAM should be incorporated into the med-
ical school curriculum.? In Canada, a recent survey among

first-year medhical students revealed that 65% of them wanted

ro take a course about CAM.?

Medical schools and residency programs are starting to
respond to this demand. In 1995, a survey of U.S. medical
schools and family practice residency programs revealed that
39.2% of the medical schools were teaching CAM to their
students and 28.1% of the non—university-based family prac-
tice residencies were offering CAM instruction.” However, a
more recent survey indicates that continued growing public
interest in CAM has led to a dramatic increase in the num-
ber of courses offered through medical schools and residency
programs. That survey revealed rhat in 1997-1998, 64% of
US medical schools were offering CAM instruction.® Much
of this instruction was about CAM, but some of it was to
teach the therapies themselves as complements to traditional
therapies.

WHY Do WE Neep CAM INSTRUCTION?

As previously mentioned, patients tend to avoid disclosing
their CAM use in the medical encounter. The reasons for
not sharing their experiences were mentioned in a study of
patients with recently diagnosed breast cancer that com-
bined CAM and conventional medicine in their health
care.” That study revealed that patients tended to anticipate
a negative response from the physician if they were to reveal
their CAM use, and that patients often sensed that the phy-
sician was not interested in CAM. Orther reasons thar were
mentioned were the belief that physicians are unable or un-
willing to contribute useful information or that paticents
think that their disclosures of CAM use are not relevant ro
the conventional treatment that they receive at the same
time. The participants in this study made it clear that they
value their physicians’ respect and understanding regarding
treatment choices even when there are times that they do
not agree with those choices. They appreciated physicians
who were respectful, willing to listen, and open-minded. The
study concludes that both patient care and the physician—
patient relationship will benefit from more comprchensive
discussions of CAM use into the medical encounter. For this
to occur, however, physicians must learn more abour CAM
so that they can become informed consultants to their pa-
tients on that topic.

With the major expansion in the use of CAM by the
general population there is a growing need for physicians to
provide some answers to themselves as well s to their pa-
tients about CAM and to consider possible integration of
CAM into the conventional system. In order to be an in-
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formed consulrant, physicians should expand their knowl-
edge of CAM so they can take a more educated approach
to the combined use of CAM and conventional therapy that
their patients are already using.

In addition, the public is secking information about the
use of CAM, and a bhalanced approach to educate patients
should come from their physicians. It seems natural that phy-
sicians should assume the role of advising patients on health
issucs, and CAM is one of those issues.

Practitioners and schools of CAM are not regulated or
being supervised by health authorities, and rhere is very litte
protection against charlatans. On the other hand, there are
practitioners of CAM that are well rrained in their fields of
practice und are candid and compassionate in their ap-
proach; patients can benefit from their care. Some of the
remedies that are being used in CAM have the potential of
interacting with conventional prescriptions with potential
harm or can be toxic,™ but others can bring comfort and
relief in treating conditions that conventional treatment has
failed to rrear.'®™ We acknowledge, however, that opinions
differ about the adequacy of research findings to certify the
safety and cfficacy of specific therapies, and stress that phy-
sicians’ decisions about CAM use should he subject to the
same exacting criteria that rescarchers employ to evaluate
any new therapies. Physicians should have a basic under-
standing and knowledge of CAM therapies and their effects
so they can give their patients an educated opinion and bal-
anced advice. But for physicians to gain that kind of under-
standing and knowledge, a consistent educational approach
needs 1o be developed for them when they are medical stu-
dents and residents, and also in their continuing medical
education. Again, such an approach should emphasize sci-
entific evidence—or the lack of it—rto evaluate the safety
and efficacy of CAM therapies.

WHAT SHOULD BE TAUGHT!?

What, specifically, should be raught in 2« CAM course? Below
we offer a sampling of recent informed answers to this ques-
tion.

A 1998 survey of U.S. medical schools found that 123
courses in CAM were being offered in those schools. There
was tremendous heterogeneity and diversity in content, for-
mat, and requirements among the different courses. Topics
included acupuncture, chiropractic, massage, therapeutic
touch, homeopathy, nutrition, herbal medicine, mind—body
techniques, and spirituality and faith healing. Some focused
on rules of evidence and critical reading of relevant medical
literatare. The authors of that survey sugpest that teaching
should focus on critical thinking and critical reading of the
literature. They feel that there is 4 need to identify therapies
and conditions in CAM, discuss them in terms of clear, con-
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cise learning objectives, and include an experiential com-
ponent to each of rthe selected topics. They mention that
there is a need to promote a willingness to communicate
professionally with CAM providers and teach students how
to talk to patienrs about CAM use.

Jordan ]. Cohen, MD, president of the Association of
American Medical Colleges, recently wrote that medical stu-
dents must learn how to encourage frank and open discus-
sion with patients about CAM use, and should have suffi-
cient knowledge of the common CAM therapies. With that
knowledge when they become physicians, they should be
able to counsel their patients about possible benefits and
potential harm that might be related-to each therapy.'”

Stephen E. Straus, MD, director of the National Center
for Complementary and Alternative Medicine (of the U.S.
National Institutes of Health) mentions that a patient-cen-
tered and less paternalistic approach should be stressed in
the teaching of CAM. He states that students should receive
instruction abour issues such as “proven CAM ethods of
pain management and palliative care . . . a pharmacology of
natural products, nutrition, exercise, and the role of stress
management in promoting health and preventing disease.”
Students should become familiar with common alternative
medical systems and their basic principles and at the same
time emphasize the need to base treatment decisions on rig-
orous evidence.'®

In Canada, many medical school faculty believe that a
general conceptual overview of CAM should be provided,
emphasizing the understanding of CAM as part of patients’
health care belief systems."” In a survey to learn about the
presence of CAM in Canadian medical schools it was found
that acupuncture and homeopathy were the methods most
often included in the course material, followed by herbal
medicine, chiropractic, naturopathic medicine, biofeedback,
osteopathy, massage therapy, and others."’

In Germany, a university project for integration of natur-

opathy into research and teaching was offered to students. .-
[t became a very popular course, and by the third year had

220 participants out of 700 students. The course included
lectures on the basics of naturopathy and research that was
related to naturopathy. Lecrures concentrated on proof of
effect and efficacy, indications and contraindications for in-
dividual naturopathic techniques, and the acquisition of
some practical skills in some of those techniques. The de-
mand for this therapy by patients and deficiencies in con-
ventional care were discussed as well. Optional topics in-
cluded acupuncture, manual therapy, nutrition, homeopathy,
hydrotherapy, and phytotherapy.”™ (Readers should note that
naturopathy is a very wide field; some aspects of it huve some
scientific basis, but others do not.)

Until recently at the University of Arizona College of
Medicine a two-year postgraduate fellowship in CAM was
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offered to physiciuns. Fellows attended lectures on nutri-
tional medicine and mind-body medicine, had discussions
about spirituality and medicine and “healing-oriented med-
icine,” and received information about the philosophy, the-
ory, practice, strengrhs, and weaknesses of the major alter-
native therapies. The participants stated that their main
challenge was to sort through all the evidence about all
CAM healing systems and try to extract those ideas and
practices that are useful, safe, and cost-effective. They tried
to merge them into a new system of integrative medicine —
a comprehensive system that has an evidence base and also
addresses consumers’ demands.”®

In the United States, the Society of Teachers of Family
Medicine Group on Alternative Medicine developed a con-
sensus of recommended attirudes, knowledge, and skills con-
cerning CAM for incorporation into family pracrice resi-
dency training. Among the suggested guidelines are the need
to understand and respect (1) cultural influences on health
beliefs and health choices, (2) the basic theory or philosophy
of the main modalitics of treatment, (3) indications and po-
rential adverse effects of such treatment, and (4) the evi-
dence for efficacy and cost—effectiveness of each modality.
It was mentioned that a number of family practice residency
programs were trying to implement those suggested guide-
lines, but the authors of the report of the Society’s recom-
mendations state that it remains unclear what teaching strat-
egy would be the most effective way to integrate CAM
therapies into rraining programs.™

As the information above indicates, there are many ways
that the introduction of CAM into the medical school cur-
riculum is being dealt with. But it seems that all agree that
courses should review how knowledge of CAM can be in-
tegrated into the conventional system of care in a useful,
safe, and cost-effective approach.

NEED FOR A CONSISTENT EDUCATIONAL APPROACH

With the increased demand for and interest in CAM there
are more and more CAM instruction courses being offered
in medical schools and residency programs. These courses
are initial steps in the development of a consistent educa-
tional approach to CAM and are a starting point for medical
educators. Our research indicates thar there is agreement
that a CAM curriculum should include knowledge of com-
mon CAM therapies that can be integrated into the con-
ventional system in a useful, safe, and cost-effective way.
Such a curriculum should provide a knowledge base for phy-
sicians so they can help patients understand the overwhelm-
ing amount of information {(and misinformation) about
CAM that they are exposed to, can give more informed ad-
vice to their patients, and, in those cases where the evidence
warrants it, integrate speciiic CAM therapies into their strat-
egies of care.
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