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Research into the efficacy of food supplements

This dissertation contains reviews on the efficacy of food supplements. People take food
supplements because most of them expect that an additional intake of these products
may have some beneficial health effect. Food supplements are substances which are
normally present in the diet, often in limited amounts. A strict definition of food supple-
ments would include all vitamins, many minerals and trace elements and numerous other
products containing at least some substances which can be found in a normal diet. A
broader definition would also include "natural remedies” such as evening primrose oil,
ginkgo biloba and homoeopathy. Some of these supplements have become quite popular.
In the Netherlands, for example, many people take supplemental vitamin C, multi-
vitarmmins or garlic." Homoeopathy is an outlook in medicine developed by Samuel
Hahnemann from the similia concept: "similia similibus curentur” which implies that a
diluted, "potentised” agent, which (when undiluted) in healthy individuals induces com-
plaints resembling those of the patient, can be used to cure the patient.

This work is part of a project sponsored by the Dutch Ministry of Welfare, Public Health
and Cultural Affairs: "Review of the literature on the efficacy of food supplements and
alternative medicine.”

In this project several other subjects have been addressed. In an early stage a review on
the effects of ginseng in elderly people with vitality problems was published,’ as well as
an empirical study of iridology as a diagnostic aid.* Also, a series of articles on the ef-
ficacy of acupuncture,”™ an article about chelation therapy (EDTA) for cardiovascular
disease,’ and an article on placebo-effects in efficacy research have been published.”
Presently, amid 1991, new subjects such as procaine therapy against the effects of ageing
and alternative treatments in patients with cancer are being evaluated.

There are several related projects at our department of Epidemiology & Biostatistics.
For instance; the evidence of the effects of manipulative therapies for musculoskeletal
problems is being assessed.™™ In another project, the relation between the consuniption
of food supplements, for example garlic, and the incidence of cancer is being investiga-
ted. In a randomized clinical trial, the effects of a megadose of vitamin C in the treat-
ment of pressure sores will be assessed. Also in a randomized clinical trial, the effects of
Dabao, a Chinese hair restorer containing many herbs, have been evaluated.” Finally,
the relation between beta-carotene and cancer has been reviewed, and in a trial it was
shown that beta-carotene has no beneficial effects on the regression of cervical dyspla-
Sia.lﬂi‘

Reviews of the literature

When the question arises about the efficacy of a certain intervention, such as a food
supplement, there are two approaches for obtaining an answer. Many people immediate-
ly think of performing controlled trials, but often the results of such trials can already be
found in the medical literature. Nowadays, in the era of "publish or perish", it is very
hard to keep up with all new developments, especially when one is all day busy treating
patients. It may very well be that many questions have already been investigated. Before
considering to start a time and money consuming trial, it may be worthwhile to review
the evidence that is already there. Assessment of the evidence may lead to ideas for new
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trials on the same subject, which would add something new to the already existing evi-
dence. This is exactly what this dissertation is about.

The classical way in which a review of the literature was performed may be, simplified,
described as follows. An eminent specialist in the field of interest has collected several
studies, the results of some of these are presented; and a conclusion is drawn. In the
recent past, there has been an increasing demand for a more objective approach: a des-
cription of how the search of the literature is performed, a detailed motivation of the
inclusion criteria for trials; deseription and motivation of the way in which the evidence is
assessed and how the conclusions are drawn. Also, the technique of statistical pooling of
the results of many trials, in an attempt to increase the power of the evidence, has beco-
me popular.

This more scientific approach; with or without statistical pooling, is called meta-analysis.
Reviews in which a methodological assessment of the quality of trials is emphasized, are
called criteria-based meta-analyses. This approach stresses that it makes no sense to
combine evidence of poor quality with évidence from well performed trials. A substanti-
ated selection is made of high quality trials, and the conclusions are only based on their
evidence.

Another problem which obtains in¢reasing attention in meta-analyses is publication bias.
Publication bias occurs if the results from studies which have not been published differ
from the published ones. Publication bias complicates the interpretation of reviews and
meta-analyses. In most cases overviews will be biased towards an overestimation of the
effects of a treatment. :

Contents of chapters 2-14

Chapter 2 discusses the methodology of searching the literature. It will be shown that a
simple computer search is not sufficient to identify all relevant studies. Even articles
which should readily be identified in computer searches, because they are published in
indexed journals, will sometimes not be detected because of typing errors or misclassifi-
cation. The number of relevant articles identified also depends heavily on the subject at
hand. This may especially be the case for several food supplements.

Chapter 3 describes the results of a survey among general practitioners in the Nether-
lands. They were asked to what extent they believe in the efficacy of many alternative
procedures. High scores were especially found for manual therapy, yoga, acupuncture,
hot bath therapy and homoeopathy. Other procedures, such as many food supplements,
were considered less useful.

In the chapters 4-12 the reviews of the efficacy of many food supplements for certain
indications will be presented. It concerns vitamin C for the common cold (chapter 4),
vitamin E for intermittent claudication and angina pectoris (chapter 5), vitamins B3 and
B6 in mental functioning (chapter 6), and vitamin B6 for premenstrual syndrome (chap-
ter 7), evening primrose oil for various indications (chapter 8), garlic for cardiovascular
risk indicators (chapters 9 & 10) and ginkgo biloba for intermittent claudication and
cerebral insufficiency (chapter 11). Also, in chapter 12, a review on the evidence of the
efficacy of homoeopathy for various indications is presented. In these reviews, the me-
thodological quality of the included trials will be emphasized. In general, the evidence is
disappointing. Only for garlic, ginkgo and homoeopathy reasonable positive evidence
exists. However, also for these three interventions, additional evidence from very well
performed trials would be needed before the efficacy may be considered proven.
Chapter 13 discusses the problem of publication bias. Increasing numbers of articles
dealing with this problem have appeared in the literature since 1980. Examples will be
presented of surveys among researchers for unpublished trials and of comparisons of the
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results of published and unpublished trials, showing that publication bias plays an impor-
tant role in evaluating the scientific evidence.

Chapter 14 contains a general discussion of the most important problems and ideas
which appeared while reviewing the literature of food supplements and after publishing
our findings. Firstly, some limitations of criteria-based meta-analyses will be discussed. In
the second place, we had the opportunity to visit many researchers and pharmaceutical
firms, and thus we could find direct evidence that publication bias really exists for topics
which are reviewed in this dissertation. Thirdly, we stress the importance of knowledge
about the (postulated) mechanisms of action.

This dissertation ends with English and Dutch summaries (followed by a curriculum vitae
and some acknowledgments). For modern reviews of the literature similar standards
must be applied as for reports of controlled trials or other scientific research. This means
a careful description and motivation of all relevant steps. It begins with the inclusion
criteria and search strategies, followed by an assessment of the methodological quality of
included trials, and ends with a presentation of the results with a discussion of the limita-
tions of the review, and the potential influence of publication bias and methodological
shortcomings.
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Summary

Objective - To assess the comprehensiveness of MEDLINE and EMBASE computer
searches for controlled trials.

Design - Comparison of articles found after an exhaustive search of the literature with
the yield of a MEDLINE or EMBASE search. This was performed for controlled elinical
trials on the efficacy of three interventions: homoeopathy, ascorbic acid for common
cold, and ginkgo biloba for intermittent claudication and cerebral insufficiency. The num-
ber of controlled trials found by exhaustive search of the literature was 107, 61 and 45
respectively.

Main outcome measures - The proportion of articles identified with MEDLINE and EM-
BASE respectively, and of articles found after stepwise checking of citations in MED-
LINE and EMBASE articles. A comparison was made for all trials, and separately for
the trials with higher methodological quality.

Results - For homoeopathy, ascorbic acid and ginkgo the proportion of all trials found by
MEDLINE was 17%, 36% and 31% respectively and for EMBASE 13%,25% and 58%
respectively. After checking of the references in the MEDLINE articles 44%, 79% and
76% of all trials were identified. After checking of the references in the EMBASE ar-
ticles 42%, 72% and 93% of all trials were identified. About 20% of the articles was not
correctly indexed. Of the best trials 68%, 91% and 83% could be found with MEDLINE
and 55%, 82% and 92% of the best trials were identified through EMBASE.

Conclusions - For the topics mentioned, MEDLINE and EMBASE searches are suffi-
cient to get an impression of the evidence from controlled trials, but only if references in
the articles are followed for further evidence. If one wants to get a more complete pictu-
re, additional search strategies make sense. Of course, this picture may be different for
ather topics.
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Introduction

Nowadays, one of the first steps for the identification of relevant publications on a cer-
tain medical subject is searching of computerized data bases. More than 40 medical
databases are currently operational, well known examples are MEDLINE from Index
Medicus or EMBASE from Excerpta Medica.! Further checking of the references in
identified articles often leads to a fair amount of extra information. The primary goal of
this article is not to establish how correctly articles are indexed. The question is whether
computerized searches for the retrieval of articles are a sufficient search method for
reviewing the literature, or that additional efforts are necessary. Furthermore, if only
part of the relevant articles is identified, it would be interesting to find out whether there
are differences between the identified articles and other publications from non-indexed
sources. Especially differences in the quality and in the outcome of trials would be inter-
esting.

The comprehensiveness of computer searches will of course depend on the subject at
hand. We chose for controlled clinical trials on the efficacy of three interventions:
homoeopathy for various indications, ascorbic acid (vitamin C) for the prevention and
treatment of commeon cold, and ginkgo biloba (leafs from the maidenhair tree) for inter-
mittent claudication and cerebral insufficiency. We compared the number of articles
found in a MEDLINE on-line search (1966-1991) and an EMBASE on-line search
(1974-1991) with comprehensive review articles on these subjects.** For these reviews
exhaustive search strategies have been used, and each of these reviews exceeds by far
the largest number of controlled trials cited in other reviews.

The effectiveness of MEDLINE searches

There have been several attempts to compare the result from MEDLINE searches with
some other "gold standard" such as a registry of controlled trials, or comprehénsive
review articles. For instance, Dickersin et al sought for reports of randomized clinical
trials of prevention and treatment of neonatal hyperbilirubinemia and prevention of
intraventricular hemorrhage for the years 1966-1983 in MEDLINE files and in a register
of controlled trials in perinatal medicine (National Perinatal Epidemiology Unit, Oxford,
Eng]cmd) For trials of neonatal hyperbilirubinemia MEDLINE found only 42% of the 92
trials in the register. For trials of intraventricular hemorrhage, MEDLINE listed more
trials than the 30 in the register.’

Hofmans used a series of 97 reports of controlled trials on the efficacy of acupuncture as
a gold standard. These consisted of 1 unpublished study, 1 report, 8 abstracts, 4 pubh-
cations in a series and 83 journal articles. Of these 83 articles, 67 were published in
journals indexed in Index Medicus. A MEDLINE search yielded 46 articles {(47% of the
total). These included 18 (75%) of 24 studies considered to be of higher methodological
quality.®

Methods

In the review articles which are used as a gold standard, exhaustive search strategies
have been used. These include:

MEDLINE online search {1966-1991); EMBASE online search {1974-1991); Index Medi-
cus manual search {only for vitamin C) (1940-1965); checking of Current Contens; check-
ing references extensively in (review) articles on clinical research and in textbooks;
checking the proceedings of conferences (only homoeopathy); checking the contents of
several journals (only homoeopathy); personal comimunication with researchers; writing
to and visiting major pharmaceutical companies; visiting several specialized libraries
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(only vitamin C and homoeopathy); and telling people that you are looking for certain
studies. By doing so we found 107 controlled trials on the efficacy of homoeopathy, 61
for vitamin C dnd common cold, and 45 for ginkgo in the treatment of intermittent clau-
dication and cerebral insufficiency.

Keywords for the MEDLINE searches used for comparison with the above strategy were
HOMEOPATHY, ASCORBIC ACID and RESPIRATORY TRACT INFECTIONS,
GINKGO. These have been combined with the following set of keywords used for the
identification of controlled trials: CLINICAL TRIALS,; SINGLE-BLIND METHOD,
EVALUATION STUDIES, FOLLOW-UP STUDIES, PROSPECTIVE STUDIES,
COMPARATIVE STUDIES, DOUBLE BLIND METHOD. This quite elaborate com-
puter search method was performed to make sure that all relevant studies could be
detected. We thought it reasonable to assume that for indexing a controlled trial, both
the intervention and the fact that it concerned some kind of comparison with another
treatment or placebo, was indexed. Using this search method, we believed to compromi-
se reasonably between comprehensiveness and efficiency.

Keywords for the EMBASE searches used for comparison with the above strategy were
HOMEOPATHY, ASCORBIC ACID and RESPIRATORY TRACT
INFLAMMATION, GINKGO and GINKGO BILOBA and GINKGO BILOBA
EXTRACT. These have been combined with the following set of keywords used for the
identification of controlled trials: CLINICAL TRIAL, FOLLOW UP, PROSPECTIVE
STUDY, DOUBLE BLIND PROCEDURE; CROSS-OVER PROCEDURE and RAN-
DOMIZATION. Only a limited number of trials was found using these keywords (5 trials
of homoeopathy, 4 trials of ascorbic acid and 14 trials of ginkgo). When checking the list
of indexed journals, it turned out that many other trials should have been identified.
Subsequently, these trials were checked by using the first author’s name. It appeared that
the main keywords used in EMBASE for the identification of clinical trials are PLA-
CEBO and MAJOR CLINICAL STUDY. We did a new EMBASE search using these 2
keywords.

Results

As an illustration of how the total search is performed in practice, we present the full
MEDLINE on-line search over the period January 1st 1966 - May 12th 1991:

1.00 570 CT=HOMEOPATHY
2.00 12666 CT=ASCORBIC ACID
3.00 168 FT=GINKGO
4.00 89938 FIND CT D RESPIRATORY TRACT INFECTIONS
5.00 78114 FIND CT D CLINICAL TRIALS
6.00 295 CT=SINGLE-BLIND METHOD
7.00 64134 CT=EVALUATION STUDIES
8.00 105762 CT=FOLLOW-UP STUDIES
9.00 36016 CT=PROSPECTIVE STUDIES
10.00 475087 CT=COMPARATIVE STUDIES
11.00 26740 CT=DOUBLE BLIND METHOD
12.00 691159 FIND 5 TO 11
13.00 259 FIND 2 AND 4
14.00 52 FIND 1 AND 12
15.00 81 FIND 12 AND 13

16.00 46 FIND 3 AND 12
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CT means that the term is used as a keyword {MeSH term; Medical Subject Heading).
FT (free text) means that the term can be located anywhere in the text. 5 TO 11 means:
Sor6or7or8or9oaor 10 or 11. D means that all relevant subsets of & term will be
searched. These are for CLINICAL TRIALS: MULTICENTER STUDIES and RAN-
DOMIZED CONTROLLED TRIALS, and for RESPIRATORY TRACT INFECTIONS
many terms, including COMMON COLD.

Thus we found 52 references for homoeopathy, 81 for vitamin C and respiratory tract
infections, and 46 for ginkgo which might be controlled trials.

The EMBASE search was performed using exactly the same scheme, but of course with
the keywords (which we already described) appropriate for EMBASE.

Homoeopathy

MEDLINE

Of the 52 identified references, 18 were indeed controlled trials of the efficacy of
homoeopathy. Compared with the exhaustive search (107 trials in 96 publications) this is
17% of all controlled trials. When checking the list of indexed journals, it turned out that
5 trials which should have been identified, were not found.”**" Subsequently, these trials
were checked by using the first author’s name. For one trial, no term had been used to
indicate that it was a controlled trial,’ and for the other four the keyword PLANT
EXTRACTS had been used instead of HOMEOPATHY.

Next came stepwise checking of references, starting with the 18 identified studies. This
yielded 12 additional studies, including all five indexed trials which had not been found
initially (table). From these 12 studies, 8 were found in the first check of references,
another 2 studies were found as a reference in the 8 studies of the first check, and 2
studies were found in the 2 of the second check. There were also references to two
books on homoeopathy in which another 16 studies could be found. Thus, all in all, the
MEDLINE search and consequent checking of references yielded 46 publications repor-
ting 47 controlled trials. This is 44% of all trials and 48% of all publications.

From the 22 studies that turned out to be of higher methodological quality (15 reported
positive outcomes and 7 reported negative outcomes), one third (5 positive and 2 nega-
tive) was missed.

EMBASE

Of the 74 identified references, 14 were indeed controlled trials of the efficacy of
homeeopathy. Compared with our exhaustive review (107 trials in 96 publications) this is
13% of all controlled trials. When checking the list of indexed journals, it turned out that
10 publications containing 10 trials which should have been identified, had not been
found.”* Subsequently, these trials were checked by using the first author’s name. In 8
publications there was no indexed term of homoeopathy, in 1 there was no indexed term
indicating that it might concern a controlled trial, and one publication was a letter to the
editor, which was probably not indexed.

Next came stepwise checking of references (table), starting with the 14 identified studies.
This yielded 17 additional studies (including 4 indexed publications (4 tndls) not found
initially)."**"** There were also references to two books on homoeopathy in which
another 13 studies could be found. Thus, all in all, the EMBASE search and consequent
checking of references yielded 44 publications reporting 45 controlied trials. This is 42%
of all trials and 46% of all publications.

From the 22 studies which had the highest methodological quality (15 reported a positive
outcome and 7 reported negative outcomes), 10 studies (6 positive and 4 negative) were
missed.
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Table: Checking references in identified articles

MEDLINE EMBASE
Homoeopathy
Initial search 18 14
Firgt check 8 10
Second check 2 3
Third check 2 4
Books 16 13
Total 46 (44%) 44 (42%)
Ascorbic acid
Initial search 22 15
First check 15 16
Second check G 11
Third check 1 2
Total 47 (17%) 44 (729%)
Ginkgo biloba
Initial search 14 26
First check 17 11
Second check 3 ] 5
Third check A 0
Total 34 (76%) 42 (93%:)

Ascorbic acid and common cold

MEDLINE

Of the 81 identified references, 22 were indeed controlled trials of the efficacy of vitamin
C for common cold. Compared with our exhaustive review (61 trials in 60 publications)
this is 36% of all controlled trials. When checking the list of indexed journals, it turned
out that 5 publications containing 6 trials which should have been identified, were not
found.™* Subséquently, these trials were checked by using the first author’s name. In all
5 publications, no term had been used to indicate that it was a controlled trial.

Next came stepwise checking of references, starting with the 22 identified studies (table).
This yielded 25 additional studies (including two indexed publications (2 trials) not found
mnmlly) B2 Thus, all in all, the MEDLINE search and consequent checking of references
yielded 47 publications reporting 47 controlled trials. This is 77% of all trials and 78% of
all publications.

From the 11 studies which had the highest methodological quality (7 reported a small
positive outcome in the treatment of eolds, and 4 reported negative outcomes), only 1
positive study was missed.

EMBASE

Of the 57 identified references, 15 were indeed controlled trials of the efficacy of vitamin
C for common cold. Compared with our exhaustive review (61 trials in 60 publications)
this is 25% of all controlled trials. When checking the list of indexed journals, it turned
out that 4 publications containing 5 trials which should have been identified, were not
found.**# Subsequently, these trials were checked by using the first author’s name. The
first publication (from 1974) was not found at all”” The second publication had only been
indexed with the term drug efficacy to indicate that it concerned a controlled trial” The



Searching the literature 15

other 2 publications had not been indexed with a term for common cold or respiratory
tract inflammation.* :

Next came stepwise checking of references, starting with the 15 identified studies (table).
This yielded 29 additional studies (including 2 indexed publications (2 trials) not found
initially)™®. Thus, all in all, the EMBASE search and consequent checking of references
yielded 44 publications reporting 44 controlled trials. This is 72% of all trials and 73% of
all publications.

From the 11 studies which had the highest methodelogical quality (7 reported a small
positive outcome in the treatment of colds, and 4 reported negative outcomes), only 2
studies (one positive and 1 negative) were missed. The EMBASE search did not yield
any new, previously unknown studies, although there were a couple of duplicate publica-
tions that we didn’t know of.

Ginkgo biloba for intermittent claudication and cerebral insufficiency.

MEDLINE

Of the 46 identified references (in May 1991), 14 were indeed controlled trials of the
efficacy of ginkgo. Compared with our exhaustive search (45 trials in 45 publications) this
is 32% of all controlled trials. When checking the list of indexed journals, it turned out
that 4 publications which should have been identified, were actually not found.™* Subse-
quently, these were checked by using the first author’s name. In 2 of these publications,
no term had been used to indicate that it concerned ginkgo, in one publication the word
had been spelled as gingko,” and in another as gingkco.”

Next came stepwise checking of references, starting with the 14 identified studies (table).
This yielded 20 additional studies (including 3 indexed publications not found initial-
ly).®** Thus, all in all, the MEDLINE search and consequent checking of references
yielded 34 controlled trials. This is 76% of all publications. From the 12 studies which
were of higher methodological quality (all reported positive outcomes), only 2 were mis-
sed.

EMBASE

Of the 89 identified references, 26 were indeed controlled trials of the efficacy of ginkgo.
Compared with our exhaustive review (45 trials in 45 publications) this is 58% of all
controlled trials. When checking the list of indexed journals, it turned out that 7 publica-
tions containing 7 trials which should have been identified, were not found.** Subse-
quently, these trials were checked by using the first author’s name. One of the studies
was indexed as gingho bilola, four were not found at all, in one study there was no in-
dication that it concerned ginkgo and, finally, in one study the only indication that it
concerned a controlled trial was the term DRUG COMPARISON.

Next came stepwise checking of references, starting with the 26 identified studies (table).
This yielded 16 additional studies (including 6 indexed publications (6 trials) not found
initially).*#*** Thus, all in all, the EMBASE search and consequent checking of refer-
ences yielded 42 publications reporting 42 controlled trials. This is 93% of all trials and
of all publications. From the 12 studies which had the highest methodological quality (all
reported a positive outcome), only 1 study was missed.

Discussion
Estimation of the "yield" of computer searches of course depends on the completeness of

the exhaustive searches. For our three comparisons, and for the comparisons made by
Hofmans (the exhaustive search was also a review written by us),” the reviews were the
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mast comprehensive ever published. For all these subject matters collection of publica-
tions took place over a period of several years, and after the reviews had been pu-
blished, no omissions were noticed by other persons.

For a search strategy such as used to identify articles, there is a trade-off between the
completeness (the proportion for the indexed articles identified) and the noise (the pro-
portion of useless articles found). In most cases, the noise must not be too much (maxi-
mally a few hundreds?), because it is inefficient to screen too many useless articles. The
initial yield in our MEDLINE search was 125 useless articles and 54 articles we wanted
to identify, for the EMBASE search the corresponding numbers were 220 and 55. Conse-
quent checking all citations in the identified articles and of all subsequent citations yiel-
ded another 74 articles for MEDLINE and another 75 articles for EMBASE. Clearly
checking references is very useful.

Fourteen of the 68 MEDLINE articles (21%) appeared to be not correctly indexed (as-
sumiing that our search strategy was reasonably optimal). In two cases the aathors spelled
the intervention wrong (ginkgo), and in 6 of the other 12 missing articles there was no
indication that it concerned a controlled trial. For homoeopathy it could be argued that
we should also have used the keyword PLANT EXTRACTS (sometimes the difference
between homoeopathy and phytotherapy is hard to see); by not doing so we missed 4
articles. Twenty-one of the 76 EMBASE articles (28%) appeared to be not correctly
indexed (assuming that our search strategy was reasonably optimal). The reasons were
similar as 'with MEDLINE. [t was interesting to see that the keywords which in MED-
LINE are used to identify controlled trials (CLINICAL TRIALS, DOUBLE BLIND
METHOD, COMPARATIVE STUDIES etc.) do exist in EMBASE (be it slightly modi-
fied), but surprisingly do not yield additional articles to the ones found with the keywords
PLACEBO and MAJOR CLINICAL STUDY.

We also found several review articles from other authors. For instance, the most com-
prehensive review that we found on vitamin C and common cold, was in a book by
Pauling.” He cited 32 controlled trials, other reviewers of this subject cited fewer studies.
However, checking citations in the articles identified in a MEDLINE search would have
yielded 16 extra controlled trials (the book which contained the review was published in
1986; the most recent trial was published in 1982). For most reviews of homoeopathy
and ginkgo the same amount of underreporting was found. The inevitable conclusion
must be that many reviewers either do not check references adequately, or that they
present only a (biased) selection of all the evidence.

The methodological quality of the studies had been assessed in our reviews. Most of the
best studies of all 3 topics could be identified in the MEDLINE and EMBASE searches,
only if these were followed by checking of citations: for homoeopathy 68% and 55%
respectively, for ascorbic acid 91% and 82%, and for ginkgo 83% and 92%. If one wants
to get a more complete picture, additional search methods should be used. Of course,
this picture may be different for other topics.
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BELIEF IN THE EFFICACY OF ALTERNATIVE MEDICINE
AMONG GENERAL PRACTITIONERS IN THE
NETHERLANDS
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Abstract—A survey among 293 GPs in the Metherlands showed that many believe in the efficacy
of common alternative procedures. High scores were especially found for manual therapy, yoga,
acupuncture, hot bath therapy and homoeopathy. Other procedures, such as iridology, faith healing and
many food supplements, were considered less useful.

Keyp words—alternative medicine, efficacy, general practice, questionnaire

INTRODUCTHION

Alternative medicine is quite popular among GPs in
the United Kingdom [1-3]. An earlier study in the
MNetherlands showed that almost all GPs refer certain
patients to alternative practitioners, and that half of
them practice alternative medicine themselves {mostly
homoeopathy) [4]. This policy may partly be caused
by patients’ pressure, financial motives or reluctance
to prescribe pure placebos. However, this report
shows that many GPs really believe in the efficacy of
certain alternative procedures.

DOCTORS AND METHODS

From the register of GPs in the Netherlands a
random sample of 400 doctors was drawn. In the
summer of 1989 they received a postal questionnaire
to state their belief in the efficacy of many alternative
procedures [5]. It was stressed that our interest was in
specific effects, beyond placebo effects, and that all
procedures should be considered under optimum
circumstances (complete compliance, expert prac-
titioner). They could give their opinion on a scale
from 0 to 10. The familiar report marks should not
indicate perceived quantitative effects, but the degree
of belief in any efficacy. Small but almost certain
effects should be rated much higher than large but
seriously doubted effects (say, 9 vs 2).

RESULTS

Five addresses turned out to be wrong. After two
reminders the response was 74% or 293 doctors.
Table | shows their scores (mean and distribution). In
the text we only mention the percentage of positive
scores (6-10); the width of its 95% confidence inter-
val is approx. 10%. The scores of various alternative
procedures are reported under seven headings.

Acupunciure

Especially for patients with chronic pain, acu-
puncture is considered efficacious by hall of the
doctors. Some 25% believe acupuncture to be a
useful treatment for asthma or smoking addiction.
Neural therapy is positively scored by 153%.

Homeoeopathy

About 45% thinks that homoeopathic remedies are
efficacious in the treatment of upper respiratory tract
infections or hay fever. For chronic joint problems
this is 30%. Anthroposophical medicine makes sense
to 22%.

Spiritual techniques

Compared to acupuncture and homoeopathy doc-
tors give less credit to faith healing (7%) or healing
(17%). Nevertheless, 30% report to believe that
hypnosis can help to quit smoking. For patients with
psychological problems yoga appeals to 62%, and
more conventional psychotherapy to 83%.

Manual technigues

Manual therapy in the Netherlands i5 generally
not considered alternative medicine anymore. No less
than 80% believes it to be efficacious in the treatment
of patients with chronic neck or back problems,
compared to 71% for conventional physiotherapy.
Hot bath (Kurort) therapy is positively rated by 46%
for rheumatic patients. With 14% reflexology (foot
massage) scores much lower.

Natural remedies

Among the many available products we inquired
after evening primrose oil (premenstrual syndrome,
atopic eczema}, garlic (cardiovascular disease) and
ginseng (decreased vitality). Less than 10% considers
themn efficacious. The ‘Moerman’ diet is well-known



20

Chapter 3

526

Paur KupscinD of al.

Table §. Report marks of Dutch (GPs for their beliel in the efficacy of alternative medicine

Distribution (%)

Meuan
Procedure Indication SCOPE i -3 LS5 67 210 MNo.*
ACUpuncieres Chirgpic pain 5.0 12 12 i 1% 14 294
Acupunciure Asthras 3.4 35 19 23 17 5 279
Acupunciurs Smoking 37 ¥ 22 24 2 8 288
Neural theripy Pain 23 51 15 9 11 4 268
Homoeopathy Upper respitatory infection 4.7 20 0 24 32 i3 287
Homoeopiithy Hay fever 4.5 i} tH 25 32 ) 290
Homoeopalby Chironic joint disease 3.7 26 i9 25 22 7 287
Anthroposophy General 32 35 17 28 18 4 m
Faith healing General i.5 &5 17 1 4 3 282
Healing Cienigral 28 43 I8 23 14 3 287
Hypnosis Smaking 3.6 28 18 24 26 4 275
Meditation, yoga Psychotogical probiems 5.6 7 i1 2t 43 19 50
Paychotherapy Psychological problems 6.7 2 2 12 30 33 291
Physiotherapy Chronie neck/back problems 6.3 3 4 2 43 28 290
Manual therapy Chronit neck/back problems 6.4 4 4 i2 47 33 289
Hot bath (Kurort) Rbeumatism 4.6 4 17 n 38 8 278
Reflexology (leneral 2.4 49 16 28 il 3 276
Evening primrose Premenstrual syndrome 1.3 64 16 16 3 I 59
Evening primrose Atopic ecoerna 1.6 62 15 17 4 2 258
Garhic Cardiovaseular disease 1.5 63 1] 10 B [ 286
Ginseng Decreased vitality 1.7 &0 18 13 9 [} 280
Muoerman diet Cancer 19 56 18 14 il 1 289
Calcium (megadose) Cancer prevention 09 76 14 8 [ 0 27
Bera-caroiene Cancer prevention 13 T2 12 i 3 i 167
Vitamin € Cancer prevention 1.6 62 17 12 7 3 280
Vitamin £ Atherosclerosis t.3 68 7 10 3 0 75
Witamin comb General prevention 22 51 20 i6 12 2 281
Vitamia C Common cold s 47 16 {7 53 $ 283
Vitamin 86 Premensirual syndrome 3.9 28 135 22 5 it 282
Astrology Diagnosis 08 80 12 4 3 1 178
Iridology Diagnosis K 68 14 & ¥ 2 283
Ozon therapy Cardiovascular disease 0.8 77 16 § 2 ol 265
Chelation therapy Cardiovascular disease 18 59 17 16 7 1 281
Enzyme therapy General 1.3 68 17 4] 4 0 77
Cell therapy General [RY} 75 13 10 i 0 n
Thymus extract General 0.8 81 12 8 i 4] 260

*For separate ilems the response is lower than 293 out of 395,

in the Netherlands as an alternative therapy for
cancer patients. However, only 12% of the GPs
believes it to have any efficacy.

Orthomolecuwlar medicine

The sarne negative opinion is usually expressed for
megadoses of calcium, beta-carotene or vitamin €
(cancer prevention), vitamin E (atherosclerosis) or
combinations of vitamins (general prevention). Vita-
min C in megadose is considered efficacious by 20%
for common cold, whereas vitamin B6 in cases of the
premenstrual syndrome is positively scored by 35%.
Miscellaneous

Many other procedures are generally believed to
make no sense. Among the diagnostic procedures
less than 10% considers astrology or iridology to be
proper medical practice. The same goes for ozon
therapy and chelation therapy (cardiovascular dis-
ease), and for enzyme therapy, cell therapy or injec-
tions with thymus extract.

DISCUSSION

Our study shows that many Dutch GPs believe
in the efficacy of common alternative procedures.
Of course, it is only a survey of opinions and no
conclusions can be drawn about true efficacy.

We are surprised about the high amount of credit
that is given to certain (to us) incomprehensible

practices such as acupuncture, homoeopathy and
anthroposophy. It must be realized that even low
percentages of positive scores represent a good many
doctors. Especially if there is a large contrast between
belief in and evidence of efficacy, the publication of
literature reviews and empirical studies in scientific
journals and the lay press makes sense.
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drawn by NIVEL.
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Introduction

Nowadays, many people use éxtra vitaming, minerals and other products which may
cause health improvement. There is a good deal of discussion about which benefits to
expect. The question is whether the recommended dietary allowances, which are aimed
at the prevention of deficiency symptoms, are also the dosages necessary for optimal
heaith. One of the most extensively investigated claims is the influence of megadosages
of vitamin C on the common cold. Despite many publications during the years past,
discussions about this topic are still ongoing.

In this article we describe how we retrieved the publications on vitamin C and the com-
mon ¢old, and how we made a selection of those with the highest quality using a criteria
list. The results of these studies were used for the assessment of the influence of vitamin
C supplementation on the common cold.

Methods

Retrieval of the literature

Many review articles on vitamin C and the common cold only describe a limited number
of trials.”” There are, however, many other articles on vitamin C and the common cold
which have been published, especially in journals and languages which are not readily
accessible. We identified 61 trials by checking of the Index Medicus (1970-1987), and
checking of references in all articles found.*” We listed all trials in the reference list.
Probably, this is not a complete list of all performed trials. We checked this approach by
means of a MEDLINE-computersearch (1963-1988). No additional articles were found
using the keywords "ascorbic acid”, "common cold", and "respiratory tract infections",
Publications were included in this review if a group treated with vitamin C only was
compared with a control group.

Selection of the publications

We wanted to answer the following questions:

- Is there an influence of vitamin C in the prevention of colds?

- Is there an influence of vitamin C in the treatment of colds?

- Which dosage is effective?

« In which people are any effects found?

We made a list of criteria of good methodology, because reliable results can only be

obtained from trials with sound methodology. Publications were selected for a detailed

review using the following criteria list. We think that randomization and blinding are
most important:

« Randomized trials could earn 3 points if the method of randomization was described; if
the randomization was not described, 2 points were given; and alternate allocations
were given 1 point.

- Double-blind trials earned 3 points, and single-blind trials 1 point.

= Furthermore, 1 point each was given if blinding had been checked, if the placebo had
been described, if there were at least 100 participants per group, if drop-outs had been
described (and if there were no more than 25% drop-outs), if the intervention lasted at
least 3 months (for prophylaxis) and if there was a therapeutical follow-up of at least
one week. Finally, a point was given if both the endpoints had been described and
there was a differentiation between subsequent episodes of symptoms.

[n this way, maximally 12 points could be earned. There were 11 trials which earned at

least 8 points, and these trials will be described in detail in this review. The trials of

Wilson et al,** Tyrell et al.® and McLean Baird et al.* earned 7 points, as well as a
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second trial of Ludvigsson et al., which was published in the same article as the trial
presented in the table.” The other trials scored 6 points or fewer. In order to give an
example of the trials involved, we discuss aspects of the trial by Pitt and Costrini-in some
detail. Together with the trial of Coulehan et al.” this trial earned 10 points, which was
the highest score.

In the double-blind trial of Pitt and Costrini 862 recruits were treated doring an 8 week
period. The success of the randomization procedure was checked by comparison of 7
characteristics which were measured at baseline. The were no relevant differences
between the intervention and placebo groups. Vitamin C was administered in a dosage
of 2.0g/day. The placebo tablets were formulated from citric acid and were indis-
tinguishable in appearance and taste from the vitamin C tablets. The criterions necessary
for a cold to be included as an episode were (1) the presence of either runny or stuffy
nose, sore throat, or dry or productive cough, (2) at least two days of symptoms, and (3)
at least three symptom-free days between episodes. Eight different symptoms were
followed-up by means of weekly questionnaires. It was checked whether the pills had
actually been taken and the recruits were asked to report side effects and any lapses in
pill taking. On the final questionnaire, the recruits were asked to state if they knew
which pill they had been taking and how they knew. Sixty-four recruits (34, vitamin C;
30, placebo) were removed from their platoons. An additional 123 recruits (64, vitamin
C; 59, placebo) were excluded because they did not continue to take their pills and 1
recruit from the vitamin C group dropped out because of recurrent urticaria related to
taking the tablets. Thus, unfortunately, there was no intention-to-treat analysis. There
were no apparent differences for the incidence of colds, and the duration and severity of
the symptoms. The authors concluded that vitamin C is not effective in the prevention of
colds.

Results

The table shows that the treated groups vary from schoolchildren and soldiers to twins
and employees of large companies. All 11 double-blind trials presented in the table,
assessed the prophylactic as well as the therapeutic effect of vitamin C. The dosage of
vitamin C which was used after 1960 is mostly 1 g/day or more. Before 1960, dosages up
to 200mg/day were regular.

There are striking differences between the endpoints used: "colds", "symptoms of the
nose or throat", "respiratory illness" and "winter illness". Even greater differences are
encountered regarding the duration and the severity of the symptoms; sometimes it was
not clear whether the endpoint concerned the duration or the severity of the cold. These
differences complicate a definitive assessment of the results of these trials.

Only Bancalari et al. found a small positive effect on the incidence of colds.” Regarding
the therapeutical effects of vitamin C we find both for the duration and the severity of
the symptoms a small positive effect (approx. 10% or more) in seven trials, and no effect
in 4 trials.

From these trials, it is not possible to make a reliable assessment of the optimal dosage
needed. It appears that the results for dosages of 1 g/day or more and 200 mg/day are
similar. Moreover, it is impossible to establish whether there are any subgroups who
might have more or less benefit from vitamin C suppletion, because the differences bet-
ween trials regarding the intervention and the effect measurement are too large.

|
i
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authors; population number of duration
year, participants in weeks
country (dmpoms)
Anderson el al. employecs 407/411 9-17
1972 of several (182)
Canada® companies
Anderson et al, staff of hospitals approx. 300 13
1974 and several compa- per group
Canada® nies total 2349

(1171
Coulehan et al. schoolchildren 321320 14
1974 (13/12)
usa®
Anderson et al. staff of hospitals, tablets 150, 15
1975 large companies capsules 152/
Canada® and students placebo 146

(57.,56/61)
Karlowski et al, employees totally 311 39
1975 Natl. Inst. Health {more dropouts
Usa* in placebo group)
Coulehan et al. schoolchildren 428/428 15-18
1975 combination of
USA™ 2 trials (88)
Ludvigsson et al. schoolchildren 3047311 13
1977 27
Sweden®
Miller et al. twins 42 pairs 22
1977 (2 pairsy
usa®
Piwt & Costrini recruits 331/343 8
1979 (99/39)
usa®
Carr et al. & Iwins 95 pairs 14
Martin et al. (30/30)
1981, 1982
Australia®®
Bancalari et al, schoolchildren 32130 12
1984 no dropouts

Chili®

" divides vitamin C group from placebo group




Vitamin C and the common cold

25

symptoms of disease

daily dosis number of colds severity duration
of vitamin C per person (days)
prophyl; therap. 1,112 vit. C-group 4,6/54
lgdg less severe

prophyl,; therap.
1g:4¢g
1g;-
2g,-

250 mg; -

- : 4 £

- :8¢g

o IOV LA B 0 1

1g 6-10 years
2 g 10-15 years

B3 =

prophyl,; therap.
500 mg per week;
1500 mg on day 1
1000 mg on day 2-5

lg
placebo contains
10 mg vit. C

depending on body
weight 0.5, 0.75 or
1.0 g (all groups

multi-vitamins with

additional 50 mg vit.C)

2g

1 g (all groups
multi-vitamins with

additional 50 mg vit.C)

g

no difference

1. 0.1/0.1
2. 0.1/0.1

not mentioned

1. 1.3
2.1.2
313
4 14

0.2/0.2

22120

5.0/4.8

1.8/1.8

1.6/1.5

12/1.5

no difference

vit. C-groups
less severe

vit. C-groups
less severe

vit. C-group
less severe

no difference

vit. C-group
less severe

vil, C-group
less severe

no difference

vit. C-group
less severe

vit. C-group
less severe

no difference

1. 5.0/5.7
2. 4.4/6.3

1.2, L.2/1.6

Ealb ol e
N
i =]

3.5/5.8

6.0/5.7

6.9/1.5

1L2/11.5

5.2/6.4

3.4/4.5

"I divides vitamin C group from placebo group
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Discussion

It appears that a great deal of research has been performed on the effects of vitamin C
on colds. OF course, we can not exclude the possibility that some trials with "negative”
results have remained unpublished.

A look at the populations studied during the years shows us that research on vitamin C
and colds has been performed in a great variety of people. This would enable us to draw
conclusions about subgroups that might benefit of vitamin C suppletion. However, not
only the people participating in these experiments varied, but also many other aspects of
the experiments. The same applies to other interesting questions, such as a dose-
response effect.

Furthermore, the methodological quality of the earlier trials is disappointing. No trial
performed before 1970 attained a high methodological score.

The outcome of the experiments might be summarized as follows: there is no prophylac-
tic effect of vitamin C on the incidence of common colds, but as a therapy it might exert
some effect. A positive effect of approx. 10% both on the duration and on the severity
of the symptoms cannot be excluded.

The implications for general practice may depend on the perspective from which one
looks at this evidence. The patient has to weigh the costs and effort of vitamin C sup-
plementation against the small benefit which can be expected. From the doctor’s point of
view, there is not much to be gained, because colds are self-limiting. A gain of half a day
is not much for a cold that lasts for five days. On the other hand, considering the high
incidence of colds, a gain of half a day sick-leave might very well be worthwhile from a
larger, nationwide, perspective.

A more comprehensive report of our findings can be found in an earlier published
report (in Dutch).®

This work was supported by a grant of the Duich Ministry of Welfare, Public Health and
Cultwral Affairs.
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Vitamin E and cardiovascular disease
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Summary. Randomized clinical trials of the effects of
vitamin E on complaints of intermittent claudica-
tion and angina pectoris are reviewed, and their
methodological shortcomings are considered. Mech-
anisms by which Vitamin E might act in cardiovas-
cular disease are discussed. The evidence about the
possible pharmacological actions of Vitamin E sup-
ports the need for randomized clinical trials. It is
concluded that Vitamin E may have a positive effect,
especially in intermittent claudication.

Key words: Vitamin E, angina pectoris; intermittent
claudication

In the treatment of angina pectoris and intermittent
claudication Vitamin E has had its proponents since
the 1940s. Case histories, first from Vogelsang and
the Shute brothers, led to more valid research by
means of controlled clinical trials. The evidence re-
garding the alleged positive effects of Vitamin E in
cardiovascular disease will be summarized here.
Some of the proposed mechanisms by which Vi-
tamin E acts in cardiovascular disease are discussed,
and all the available randomized clinical trials are
presented. Finally, the existing evidence is assessed
and the need for furt*.<- research is outlined.

Mechanisms of action

The most important function of Vitamin E in the
body is to protect polyunsaturated fatty acids
(PUFAs) from oxidation. PUFAs are highly suscep-
tible to oxidation by endogenous free radicals, which
are formed and take part in normal cell metabolism.

Absarbed exogenous free radicals, for instance from
cigarette smoke, may cause oxidation, too. The cell
damage that occurs during ischaemic periods in all
tissues is probably caused by free radicals. In vitro

experiments and in vivo animal studies have shown |

that Vitamin E protects mitochondria from the con-
sequences of experimentally induced ischaemia [1).
Animal studies have shown that the most frequently
occurring sign in Vitamin E deficiency is myopathy,
including myopathy of the heart muscle [2]. In pa-
tients with Vitamin E deficiency, abnormal erythro-
cytes and sometimes anaemia are also found and in
them Vitamin E increases the life-span of red blood
cells [3, 4], Deformability of red blood cells may be
enhanced by Vitamin E, since PUFAs incorporated

in the membranes are protected from oxidation. Fi- |

nally, Vitamin E inhibits platelet aggregation [S].
Other, more controversial hypotheses about the ac-
tions of Vitamin E are its ability to lower the blood
cholesterol level [6-9] and to stimulate the formation
of collateral vessels [10]. An improvement in physical

working capacity on Vitamin E supplementation is

also subject to controversy [11, 12].
How can this information be translated into

mechanisms of action? Vitamin E might improve |
tolerance to ischaemia that occurs during exercise, il |

it were to eliminate free radicals. It might also in-
fluence the process of atherosclerosis by stopping
further deterioration, but this will be difficult to
prove. It was recently shown that patients with
ischaemic heart disease and patients with peripheral
arterial disease had higher plasma lipid peroxide
concentrations than controls [13]. Inhibition of per-
oxidation by Vitamin E might favourably influence
the balance between peroxidative damage and the
repair mechanisms of the body. Finally, an influence
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on platelet aggregation and its effects on red blood
cells, both improving the blood flow, could account
for some beneficial effects.

Methods

Articles on experiments were found by a MEDLINE
computer search (1963-1988) for “Vitamin E and
clinical trials”, and by extensively checking the ref-
erences in the publications we already possessed.

This section contains comments on methodologi-
cal criteria for assessment of the controlled trials.

Prognostic comparability is not guaranteed by
randomization, especially wheén small numbers of
patients are used. Prestratification of important
modifiers of the treatment effect, such as severity of
disease, is important, and possible confounding fac-
tors should be carefully measured. To ensure the
same intérvéntion for all patients, normal treatments,
like exercise, weight loss and stopping smoking,
should be contirived in both treatment groups and
Vitamin E or an indistinguishable placebo should be
given,

In practice, for trials using patients with intermit-
tent claudication, the subjective perception of pain,
disability and the walking distance by the patient
should be considered as the relevant outcome
phenomena. ‘Objective’ measurements, like the
ankle-arm blood pressure index, the walking dis-
tance until onset of pain on a standard tread mill,
and the occurrence of vascular surgery, amputation
or death could be measured. The follow-up period
should be at least three months, although some auth-
ors have recommended one or more years. Both in-
vestigators and patients should be blinded and com-
pliance must be assessed.

In trials using patients with angina pectoris, valid
measurements of the treatment effect should be as-
certained in a similar way. In our opinion trials with
fewer than about 30 patients in each group have
limited value, since small but clinically relevant
beneficial effects might remain undetected, and
prognostic comparability might not be achieved,
even in spite of an optimal study design.

Results

For interpretation of the doses, it is necessary to con-
sider the Vitamin E activity of the various tocophe-
rols. The Vitamin E activity of 1 mg synthetic dl-o-
tocopherol acetate is equivalent to 1IU of
Vitamin E.  Dl-a-tocopherol has a potency of
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1.1 IU/mg. The activity of naturally occurring d-g.
tocopherol s 1.491U/mg, and of is acetate
1.36 U/ mg [14].

Angina pectoris

Six controlled (rials of Vitamin E in angina pectoris
were found [15-22], of which only 2 were rap-
domized and double-blind [17-20}. Both used only
some 20 patients in each treatment group.

Rinzler [17, 18] gave 200 mg synthetic alpha-toco-
pherol acetate for 2weeks and thereafter 300 mg
daily or placebo to ambulant patients with chronic
chest pain and with arteriosclerotic and/or hyper-
tensive heart disease. Alpha-tocopherol was admin-
istered for 10 to 20 weeks, with an average of
16 weeks. The number of patients was further re-
duced, because 25% of the patients had “somatic
chest pain™ with no effort angina.

Anderson [19, 20] gave no less than 3200 TU Vi-
tamin E daily or an indistinguishable placebo for
9 weeks to patients whose angina was reasonably
stable. During the study, 10 patients had tried Vi-
tamin E at some time on their own initiative, and the
consumption of other medications, such as nitro-
glycerin, was not equally divided at base line be-
tween the index and the referent groups.

No or only small differences in favour of the
Vitamin E-treated groups were found in the pain
score and other outcome measurements in both
trials. The most important limitation of both trials
is the small number of patients used. Of the other
4 trials, especially Gillilan's [21] deserves attention.
[n a double-blind cross-over study 1600 1U d-a-to-
copherol succinate or placebo was given daily. The
trial periods of 6 months were separated by a
2 months wash-out period. In 52 patients with angi-
na pectoris no differences were found for exercise
capacity, left ventricular function or frequency of
chest pain.

Intermittent claudication

There were S controlled trials of Vitamin E in inter-
mittent claudication (Table 1; 23-28] Except for
Boyd's study, which was probably not randomized
and single-blind, all experiments were randomized
and double-blind. The trials of Ratcliffe [29] and
Haeger [10, 30, 31] have been excluded since they
were nonexperimental cohort studies. Both showed
a favourable outcome in groups treated with Vi-
tamin E.
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Tabie 1. Trials assessing the effect of Vitamin E on intermittent
claudication

author  Number of Daily Result for Result for
jyear) patients dosage pain, ViL.E walking
. seontrols  JTollow-up /placebo distance, Vit B/
period placebo
Hamilon 20/21 450 1Y —9. 7% +8.3% 2179
{1953) wheat germ of pretreatment  circuits (pre-
oil/12 weeks  average treatment 19/18)
Living- 20720 600 mg (M) net given 394315
stone 740 weeks cireuits (pre-
{195%) trestment 24/29)
Williams 16717 1600 mg not measured  478/265 vards
11962} d-w-tocopherol {pretreasment
acetate/at Jeast 223/268)
3 months
Royd 17716 $00mg dla-  distance to distance to
@]\9;@3) wcopherol/ onset pain halting
13 weeks 3307240 yards  661/569 yards
(pretreatment  {pretreatment
1337184y $327719)
Westheim 40/40 900 myg for not measured  number of
[RLI8)) 2 months, then times standing
300 mg for on liptoe 58748
& months d-c- {pretreatment
tocopherol/ 41/36)
& months

The study of Hamilton et al. was criticized for its
use of wheat germ oil as the source of Vitamin E [23].
In the early 1950s the content of tocopherol in germ
oil was often considerably less than the declared
value, due to inaccurate measurement. Marks stated
that the 450 mg used by Hamilton might represent a
true c-tocopherol content of about 40 mg [32].

The other controlled trials show positive results
in the Vitamin E-treated groups. Virtually no side ef-
fects were reported, even in the trials in which ex-
gremely high doses of Vitamin E were used. Again,
the major limitation is the small study size. No indi-
cation of the magnitude of the beneficial effect can
be given.

Pooling of the data appears to be useless, since
there were great differences in the doses used, in the
disease spectra of the patients in the experiments and
in the outcome measurements.

Discussion

All the experiments on intermittent claudication
have relied on patients who were not eligible for
surgery. We believe that patients who are eligible for
surgery should not be treated with Vitamin E alone,
unless its efficacy is proven in pragmatic trials com-
paring both treatments. Precise descriptions of prog-
nostic factors are essential to detect subgroups who
might react positively to Vitamin E supplements. In
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the trials discussed above, this information was in-
complete. Most patients were described according to
Bovd's classification of complaints [33]. Exclusion of
patients with other causes of pain, e. g. osteoarthritis,
was only mentioned once. The doses of Vitamin E
ranged from 300 to 3600 1U daily. In no experiment
were several dosages employed to assess the optimal
level, although it could be argued that for efficiency
this should only be done after a positive effect has
been demonstrated. In only two experiments were
post-treatment effects assessed. The most important
weakness, however, as stated before, was the srnall
number of patients enrolled.

What is the effect of shortcomings of trials on in-
terpretation of the results? Unless it can be argued
that some systematic bias to positive results would
occur, and this does not appear to be the case, it
would be expected that positive and negative trials
would occur with the same frequency. A surplus of
positive trials is evidence then of a positive effect of
Vitamin E. The experiments on Vitamin E in the
treatment of intermittent claudication tend towards
positive results, while the results of Vitamin E sup-
plementation in angina pectoris are less convincing.
The latter could well be the result of a lack of power,
but a large effect seems unlikely. [t is remarkable that
the most recent trial found was published in 1977,
twelve years ago! Why haven't these trials been con-
firmed by experiments with larger numbers of pa-
tients? Or were such trials not published or stopped
at an early phase because of (preliminary) negative
results? Publication bias is an important complicat-
ing factor (.e. negative trials being rejected or not
submitted for publication) and it can influence the
results of a review. Estimation of the extent ol publi-
cation bias is difficult, and it is also possible that
some publications were missed.

Conclusion

The evidence of the effects of Vitamin E on cardio-
vascular disease, with the limitations stated above in
mind, is slightly in Favour of a positive efTect of Vi-
tamin E, especially in the treatment of intermittent
claudication. The conclusion must be that larger
well-designed double-blind trials are necessary to
confirm or reject the results of the existing studies, to
assess optimal dosage levels and to detect subgroups
of patients with peripheral arterial occlusive disease
in whom Vitamin E treatment might be beneficial.
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REVIEW

Niacin and Vitamin B6 in Mental Functioning:
A Review of Controlled Trials in Humans

Jos Kleijnen and Paul Knipschild

Fi ifty-three controlled trials of the effects of miacin, vitamin B6, and multivitamins on
mental functions are reviewed. The results are imterpreted with emphasis on the meth-
odological gquality of the trials. It turns out that virtually all trials show serious short-
comings: in the number of participants, the presentation of baseline characteristics and
outcomes, and the description of changes in concomitant wreatments. Only in autistic
children are some positive results are found with very high dosages of vitamin B6 combined
with magnesium, but further evidence is needed before more definitive conclusions can
be drawn. For many other indications (hyperactive children, children with Down's syn-
drome, I changes in healthy schoolchildren, schizophrenia, psychological functions in
healthy adults and geriatric patients) there is no adequate support from controlled trials
in favor of vitamin supplementation.

Introduction

In the last four decades, megadoses of vitamins have been tested for many conditions.
Trials on the effects of vitamins in schizophrenia were followed by similar trials on mental
diseases in children: autism, Down’s syndrome, hyperactivity, and mental retardation.
Trials have also been conducted on healthy adults and elderly people on memorization,
psychological functioning, and dementia. Recently, four trials were published on the
effects of megadoses of vitamins on intelligence in healthy children. More than a decade
ago, after extensive discussions in the literature, most physicians were skeptical about
the beneficial effects of vitamins in psychiatry. Many controlled trials have been performed
since then. We found no less than 30 publications of controlled trials since 1980. Common
denominator in all these trials was the use of niacin or vitamin B6 alone, or in combination
with other vitamins and minerals. We confined this review to niacin and vitamin B6
because these are the most frequently used vitamins in controlled trials and there is a
biological rationale for their use. This review article briefly describes the biological
rationale for the use of niacin and vitamin B6 in mental ailments, and summarizes the
results of controlled trials in humans. The methodological quality of the trials will be
emphasized.
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Mechanisms

There are two forms of piacin: nicotinic acid and nicotinamide. In the Index Medicus
terminology, nicotinic acid is called niacin, but often niacin is used as a collective name
for all forms of vitamin B3 {Anonymous 1987). Niacin acts as a hydrogen carrier in its
coenzyme forms nicotinamide adenine dinucleotide (NAD) and nicotinamide adenine
dinucleotide phosphate (MADP) (e.g., in the Krebs cycle). Hundreds of enzymes (de-
hydrogenases), involved in the synthesis and/or degradation of carbohydrates, fatty acids,
and amino acids, are dependent on NAD or NADP as a coenzyme (Friedrich 1988).
Micotinic acid is known as a peripheral vasodilatator and there have been claims that it
increases cerebral circulation. Also, there have been controversies over a possible influ-
ence of niacin on an abnormal methylation of neurotransmitters in schizophrenic subjects
(Nestoros et al 1977).

There are six biologically active forms of vitamin B6: pyridoxine, pyridoxal, pyri-
doxamine, and their respective phosphates. In the form of pyridoxal phosphate, vitamin
B6 serves as a coenzyme for a wide variety of enzymes of amino acid metabolism. Human
beings cannot synthesize vitamin B6 de novo, contrary to the formation of nicotinic acid
from tryptophan, in which vitamin B6 also serves as a coenzyme. However, the six
biologically active forms of vitamin B6 can be converted into each other. Vitamin B6 is
involved in crucial steps of the synthesis of several neurotransmitters, for instance, in
the decarboxylation of glutamic acid into gamma amino butyric acid (GABA). In humans,
vitamin B6 is transported into the central nervous system by the cercbrospinal fluid
(Friedrich 1988; Hodges 1980; Lipton et al 1987). In patients with homocystinuria re-
sulting from cystathionine B-synthase deficiency, mental retardation and behavioral dis-
turbances are often found. It has been shown that megadoses of vitamin B6 (25--500
mg/day) produce a fall in plasma and urinary methionine and homocystine and an increase
in cytine concentration in body fluids in approximately half of patients who take them
{Braunwald et al 1987).

Aberrations of the metabolism of niacin, vitamin B6, and tryptophan have been de-
scribed in several mental diseases, and in both vitamin B6 deficiencies (convulsions and
degeneration of peripheral nerves) and niacin deficiencies (dementia, hallucinations, psy-
chosis) neurological symptoms can be found. Some biological plausibility of (positive)
effects on mental functioning can easily be distilled from the role of these vitamins in
neurotransmitter metabolism and from the mechanisms mentioned above. Although there
arc many umsolved parts in this puzzle, for example, the influence of previous or con-
comitant medication, there seems to be some rationale for controlled clinical trials.

Materials and Methods

Identification and Selection of Relevant Studies

Human trials were found by checking references extensively, by personal communication
with authors of experiments, and by means of a MEDLINE CD-ROM search from 1983
to 1990 (key words: pyridoxine-therapeutic-use, niacin-therapeutic-use, nicotinamide-
therapeutic-use, vitamins-therapeutic-use). Further trials were found by searching the
Psychiatry section of Excerpta Medica from 1965 onward, using the following key words:
nicotinamide, nicotinic acid, pyridoxine, and vitamin(s) (B3) (B6). Checking the Index
Medicus from 1965 onward yielded no additional articles. Trials were only considered
if & parallel control group was included, if niacin or vitamin B6 alone or in combination
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with other vitamins/minerals was used, and if correlates of mental state were assessed.
We excluded trials in which niacin or vitamin B6 (or analogues) combined with phar-
maceutical agents were tested. Consequently, trials such as Bumbalo et al's (1964) in
children with Down's syndrome, assessing the effect of 48 medications including vitamins
and minerals but also pharmaceutical agents were excluded. Another example of exclusion
are trials in which xanthinol nicotinate was tested (a combination of nicotinic acid and
the theophylline derivate xanthinol).

Assessment of Methodological Quality of Published Studies

" To explore the possibility that an increasing likelihood of bias (an increasing number of
methodological shortcomings) is reflected in the results of the trials, the following criteria
for a methodological assessment of the trials were established in advance: (1) well-
described diagnosis (DSM diagnosis or diagnostic criteria; description of symptoms,
duration, severity, and therapy); (2) at least 50 patients per group; (3) prestratification
(matching) on relevant prognostic factors; (4) randomization; (5) presentation of relevant
baseline characteristics; (6) patients blinded; {7) evaluator blinded; (B) effect measurement
well described (reproducible); (9) assessment of other treatments or vitamins; (10) pre-
sentation of the results in such a manner that the analysis can be checked by the reader
(depending on the outcome measurement: at least the mean and standard deviation,
standard error, or confidence interval per group have to be mentioned, or, if rates or
proportions are used, the number of patients with a certain outcome).

A complicating factor in blinding the patients and the evaluator is flushing, which is
often seen after the intake of large doses of nicotinic acid. In some trials this problem
was partially solved by giving all participants nicotinic acid initially, followed by a gradual
replacement by placebo. Also, slow release tablets have been used. Another solution
might be the exclusion of patients who develop severe flushing initially, before random-
ization takes place.

Assessment of articles using these criteria offers an indication of the methodological
quality of the trials. This quality will be an important factor in weighing the conclusions
of different trials and, of course, it also bears on the impact on the reader’s opinion of
all the evidence presented. The function of the total score (Tables 1 and 2) is only a
quick reference to the methodological quality, and does not mean that we presuppose
some sort of numerical equality among the different criteria. It could be argued that other
criteria should be used for the methodological assessment and that this kind of assessment
is rather subjective. However, we have selected well-established methodological criteria,
and our assessment can be checked by the reader (Tables I and 2). Also, the reader could
use other criteria to see whether substantial changes would occur in the methodological
assessment. We do not think that this will be the case.

Results

We found reports of 53 trials, which include 5 trials in autistic children, 7 trials in
hyperactive or leaming disabled children, 10 trials in children with Down’s syndrome,
4 trials on IQ changes in healthy schoolchildren, 2 trials in learning disabled adults, 18
trials in schizophrenic patients, 5 trials concerned with the effects on memorization and
psychological functioning in healthy people, and finally 2 trials in geriatric patients.
Methodological assessment showed that frequently shortcomings existed in the numbers
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Table 1. The Methodological Seore Assigned to the Experiments in Children and Young Adults

First author, year Result A B C D E F G H I 1 TOT
Autism
Rimland 78 Sign. - - - + = + + * - * 4.5
Barthelemy 80 = + - - + - + + + - - 5
Barthetemy '80 Sign. + - - + - + + + - - 5
Martineay "85 0 + * - + - + + + - - 5.5
Jonas "84 Sign, + - - - - + + + - + 5
Hyperactivity & leaming disability
Kerschner 77 0 * - + + + + + + * + 8
Armold 78 0 + - - + % + 4+ + - - 55
Coleman 79 Pos. + - - + - + + + - - 5
Maseck "80 Sign. - — - - - - - + - + 1.5
Colgan "84 Sign. - - + - + + + + - + 6
Haslam ‘84 MNeg. + - + - + + + - - 5
Boggs '85 Pos. + - -+ o+ o+ o+ o+ = = 6
Down's syndrome:
Pueschel '80 0 T e T T T S 8
Harrell *81 Sign. - - 4+ -+ o+ o+ - % 6
Bennent '83 ] + = * + + + + + + + 9
Coburn 83 0 - - - - + + + * - + 4.5
Weathers ‘83 Q + - + + + + + ES - + 7
Ellran "84 0 * - + - + + + + - + 6.5
Smith 84 0 + * + + + + + + * + 9
Coleman "85 0 + - -~ + - + + + - - 5
Bidder '89 N + - + + + + + + - + 8
Menolascino ‘89 0 - - - + e + + + - - 4
Schoolchildren (IQ changes)
Benton '88 Sign. + + + + - + + + - * 7
Naismith '88 0 o+ + -+ + o+ + - + 7.5
Crombie 90 0 + * + + + + + + - > 8
Benton "90 Pos. * + * - - + + - - — 4
Schizophrenia
Greenbaum *70 0 - + - + + + - - 4.5

o
i

41 ftem is scored; — 1 item is not scored; = item is partly scored (25-50 patients in category BY; TOT: wtal number of
items scored: Sign.: index group fared better (author stated that result was significant); Pos.: positive trend (or significant effect
for only some of the ¢ffect measurements); O no difference; =: no difference compared with control group treated with
magnesiuny, Neg.: control group fared better; A: well-described disgnosis (DSM diagnosis or diagnostic wcnr(mx dﬁcﬂp&mﬂ

of syrapoms., duration, severity, and therepy); B: ot least 50 patients per group; C: p uﬁmau atching) on p
prognostic factors; D: randomization; E: présentation of relevant baseline char istics; F: p blindsd; G: eval
blinded; H: effect measuser well déscribed (reproducible); I: use of other or vitemins hes been d; 1.

presentation of the results in such a manner that the analysis can be checked by the reader. Depending on the outcome
mensurement: at legst the mean(s) and standard deviation, fard error, or confid interval per group have to be mentioned,
or the number of paticnts with a certain outcoms (e.g., if rates or proportions are used).

of participants, the presentation of baseline characteristics of the respective groups, the
description of changes in other therapies (medication, vitamins, behavior therapy), and
the data presentation. Only 12 experiments showed flaws on less than four of the items,
indicating that the overall quality of the experiments was low. Interestingly, eight studies
with the highest scores showed no positive effects of supplementation. Note that we could
only score on items that were actually mentioned in the publication, that is, randomization
was not scored if the trial was double-blind, but only if randomization was specifically
mentioned.
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Table 2. The Methodological Score Assigned to the Experiments in-Adults .

First author, year Result A B C D E F G H I ] TOT

Learning disability

Eilis *83 0 - - + - + + + + - 6
Chanowitz "85 0 - - + - + + + + - + 6
Schizophrenia
O'Reilly "55 Pos. * - - - * - - + - -~ 9
Hoffer '57 Sign. + o - + - 4 + - - - 5
Ashby "60 0 — * + - - + + + - - 4.5
Denson "62 Sign. + - - - + + + * + + 6
Hoffer "62 Sign. + + - + + + + - * - &
Ananth "70 Sign. * - - - - + + + - - 3.5
Ramsay "70 0 * - - + + + + + + * 7
Vallely "71 0 + - + - - + + + - - 4.5
Ananth "72 0 * - - + - + + + + - 55
McGrath "72 0 + + - + - + + * - £ 6
Ananth "73 Pos. + - - + - + * + + - 55
Altman '73 0 - + - + - + + + - - 4.5
Wittenbomn '73 ] * * - + + + + + + * 7.5
Sehdev "74 Pos. = - - - * + - + - - 3
Ban "77 MNeg. - - - - - + + + - - 3
Deutsch 77 Neg. - - - + - + + + + - 5
Dries *78 Sign. - * - - + + + 4 - - 4.5

Memorization & psychological functioning (healthy adults)

Molimard "80 Neg. * E - + - + + + - * 5.5
Molimard "80 Neg. * - + + - + + + - + 6
Chomé "84 [} - * - + - + + + - - 4.5
Loniaux "85 Sign. * * + - - + + + - - 5
Heseker "90 ] + + - + - + + * - - 5.5
Geriatric patients
Lu'7l 0 — — . + -+ + e - - 4.5
Blass "88 0 + - - + - + 4 + - - 5

Abbreviations same as Table 1.

The recommended dietary allowances (RDA) for niacin and vitamin B6 are about 15
and 2 mg, respectively. Although in some trials moderate dosages were used, Table 3
shows that mostly very high dosages were administered, up to 600 and 1500 times the
RDA, respectively. In some studies, a fairly heterogeneous study population was used,
including patients with several diagnoses, that is, a group of institutionalized patients.
These studies can be identified in Tables 3 and 4. The results in these tables reflect the
conclusions as given by the original author(s) of the trials.

In autism, consistently positive results have been reported of supplementation with
pyridoxine combined with magnesium (Barthelemy et al 1980; Jonas et al 1984). Pyri-
doxine alone showed contradictory results (Rimland et al 1978; Martineau et al 1985).
The doses of vitamin B6 in these studies was approximately three times higher than in
the other indications. Although all trials are rather small, the results are encouraging and
further larger trials are warranted.

In seven trials, the effects of vitamins in children with hyperactivity or learning
disability were assessed. These diagnoses seem to overlap to some extent in the groups
of participants of the trials. Table 3 shows that the number of patients included was very
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Table 3. Characteristics of the Intervention and the Results of the Experiments
{Children and Young Adulis)
Other
Patients/ vitamins/ Puration
First author controls NA W B6& minerals (mo) Result
Autism
Rimland ‘78 16 cross-over 3000 1 Sign.
Banhelemy 80 16 cross-over 30/kg Mg <1 =
Barthelemy "80 21 cross-over 3kg Mg <i Sign.
Martineau "85 37 cross-over 0/kg <l 0
Jonas "84 8 cross-over 1000 Mg 1.5 Sign.
Hyperactivity & learning disability
Kerschner '77 10 3000 750 BS, C [} 0
Arnold "78 15/16 1000 100 Mutti <1 [y
Coleman "79 6 cross-over 30rkg B5, C 1 Pos.
Maseck '80 1 " 7 Multi 5 Sign.
Colgan "84 16/16 1000 450 Mulii 5 Sign.
Haslam "84 7 cross-over 3000 600 1 Neg.
Boggs "85 6 cross-over 400 100 Multi 1 Pos.
Down's syndrome
Pueschel 80 23120 10/kg 36 0
Harrell "81 511 # 750 350 Muiti 4 Sign.
Bennett "83 1710 150 350 Multi 23 4
Coburn "83 20018 # 750 350 Multi 5 0
Weathers "83 24423 750 350 Multi 4 ]
Ellman *84 1010 # 750 350 Multi 6 0
Smith "84 2828 750 350 Multi 8 0
Coleman "85 10/9 35/kg 36 0
Bidder '89 19 cross-gver 570 350 Multi 3 Neg.
Menolascino "89 I3 # 750 350 Multi 8 3}
Healthy schoolchildren (1Q changes)
Benton "88 30060 50 1] Multi 8 Sign.
Naismith '88 raleki 50 10 Muld 1 O
Crombie "90 42444 50 10 Multi 7 0
Benton "90 84/83 20 2 Multi 5 Pos.
Sehizophrenia
Greenbaum 70 17724 ) 44/kg 6 0

MA seotinic acid (highest dosage in mg), NM: nicotinamide {(highest dosage in mg) B6: pyridoxine {highest dosage in
mg), #: also other diag in study population; 7: exact number of patients and controls not mentioned; 77 desage not
mentioned.

small, and in one publication even the dosage of the vitamins was not mentioned (Maseck
1980). The results are contradictory. Two trials in retarded adults showed no positive
effects (Table 4) (Ellis and Tomporowski 1983; Chanowitz et al 1985).

In children with Down's syndrome no positive effects of pyridoxine or multivitamin
preparations were found in 9 of 10 studies. Although four studies also included children
with other diagnoses, the weight of the evidence is against supplementation with (multi)
vitamins in Down’'s syndrome, and some large, well-performed studies with positive
results would be needed to change this status.

Two trials in which a multivitamin preparation was tested on healthy children showed
positive 1Q changes in the index group (Benton and Roberts 1988; Benton and Buts
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Table 4. Characteristics of the Intervention and the Results of the Experiments (Adults)
Other
vitaming/ Duration
First author Patients/controls NA N BS winerals {mo) Result
Learning disability
Eilis "83 19721 750 350 Multi 7 0
Chanowitz ‘85 n 750 350 Multi 4 0
Schizophrenia
O'Reilly "55 1143 3000 2 Pos.
Hoffer 57, "62 101179 3000 3000 i Sign.
Ashby "60 39 cross-over 6300 6300 2 0
Denson "62 119 3000 1 Sign.
Hoffer "62 39743 3000 1 Sign.
Ananth 70 20 cross-over 3000 <1 Sign.
Ramsay 70 10;10/10 3000 3000 6 0
Vallely *71 18,18/18 3000 3000 6 0
Ananth ‘72 9:10/11 9000 9000 24 0
McGrath "72 89/95 3000 12 0
Ananth '73 30?7 3000 75 i Pos.
Altman 73 69/63 # 50 5 Multi ! 0
Wittenborn '73 47/28 3000 pL U]
Sehdev 74 14/13 3000 3 Pos.
Ban "77 207 9000 150 Multi 3.5 Neg.
Deutsch 77 10:10110 3150 3150 11 Neg.
Dries *78 36437 # 30 10 Multi 3 Sign.
Memorization & psychological functioning (healthy adults}
Molimard 80 587 students 500 <1 Neg.
Molimard "80 307 obese adults 1000 <1 Neg.
Chomé "84 34 cross-over 10 2 Muiti 1 0
Loriaux "85 29434 142 2 Sign.
Heseker "90 498/583 20 5 Multi 2 0
Gerjatric patients
Ly "71 20440 various diagnoses 45 3 0
Blass '88 11 cross-over, 750 3 0

Alzheimer's disease

Abbreviations same as in Tables 1, 2, and 3.

1990), whereas two other trials in which the same preparation was tested showed no
difference between the index and control groups (Naismith et al 1988; Crombie et al
1990).

Only five of 18 trials showed significant positive results in schizophrenic patients.
Table 2 shows that both trials with positive and with negative outcomes had several
methodological shortcomings, and Table 4 shows that the weight of the evidence is not
in favor of vitamin supplementation. In two trials, the placebo group even fared better
(Ban et al 1977; Deutsch et al 1977).

In a small trial, no positive effects were found from nicotinamide in patients with
Alzheimer’s disease {Blass et al 1988).

In healthy adults, one study showed positive effects from nicotinic acid (Loriaux et
al 1985), whereas two studies showed no positive effects from pyridoxine in tests assessing
memorization (Molimard et al 1980). Neither were positive effects found in two studies
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assessing the effects of a multivitamin preparation on psychological parameters in healthy
adults who were found to have low vitamin levels (Chomé et al 1984; Heseker et al
1998).

The scales used for the assessment of the effects have generally been described ade-
guately. In autism, tests assessing several autistic symptoms were used to measure the
treatment effects. The Wechsler Intelligence Scale for Children (WISC) and several
behavior rating scales were used to measure treatment effects in children with Down’s
syndrome, hyperactivity, and learning disabilities. The Brief Psychiatric Rating Scale
and many other corresponding scales were used for the effect measurement in schizo-
phrenic patients.

The most frequently reported adverse effects were flushing when nicotinic acid was
used, and gastrointestinal complaints when nicotinamide or pyridoxine were used.

Discussion

The knowledge of the function of vitamins in the human body has expanded rapidly in
the last decades. Although many questions remain, there seems to be a rationale for the
proposition that high dosages of niacin and vitamin B6 might have beneficial effects. The
trials in which moderate amounts were used may have a different rationale for therapy:
the elimination of subclinical deficiencies might have beneficial effects. Whenever claims
of possible therapeutic effects of a new treatment are supported by both a plausible
explanation of the mechanism and case reports with positive results, randomized clinical
trials are nowadays used as the criteria for establishing whether this new treatment is of
any value. If carefully executed, these trials give the best possible estimation of the effects
of an intervention.

Tables | and 2 show that virtually all published controlled trials have several meth-
odological flaws. The most frequently encountered were the small number of participants,
the lack of ascertainment of prognostic comparability of the index and control groups,
inadequate registration of other (self-administered) therapies, and incomplete presentation
of the results. The assessment of the quality of the trials is arbitrary. However, the
presentation of the assessment in the tables, combined with descriptions of the literature
search methods and the inclusion criteria, enables the reader to check our conclusions.

The overall number of trials with negative and positive outcomes (33 and 20, respec-
tively) indicates that bias as a result of methodological shortcomings probably has not
induced an overoptimistic view of the state of affairs; whether the opposite is true is hard
to say. It is also reasonable to assume that we have missed some publications, or that
some trials were not published. Estimation of the extent of this bias is difficult.

The attraction of therapy with megadoses of vitamins is easy to understand. It would
be wonderful if a cheap therapy with few side effects could be found for diseases for
which existing therapies are not fully satisfactory. However, besides the side effects
mentioned, several serious side effects of (very) high dosages have been reported: pyr-
idoxine may cause sensory neuropathy and nicotinic acid may induce severe liver dys-
function (Schaumburg et al 1983; Goldstein 1988).

Encouraging results have been reported only in autism. In most trials, vitamin B6 was
combined with magnesium. Also, the dosis of vitamin B6 in these studies was approx-
imately three times higher than in the other studies. Apart from pathophysiological dif-
ferences, these points might explain why positive results were reported only here. It must
also be emphasized that the evidence is limited, and that the results must be confirmed
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in further, methodologically better trials. For all other indications there seems to be no
adequate support from controlled trials to justify supplementation with either niacin,
vitamin B6, or combinations of vitamins.

This work was supported by a grant of the Dutch Ministry of Welfare, Public Health and Cultural Affairs
{Project 87-35).
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Vitamin B6 in the treatment of the premenstrual

syndrome—a review

JOS KLEIINEN, GERBEN TER RIET, PAUL KNIPSCHILD

Summary. A search of the literature yielded 12 controlled trials on vita-
min B6 in the treatment of the premenstrual syndrome. These are dis-
cussed with emphasis on methodological aspects. A major drawback of
the trials is the limited number of patients included. The existing evi-
dence of positive effects of vitamin B6 is weak, and some well-designed
trials with positive results would be needed to change this view,

Many theories on the actiology of the premen-
strual syndrome (PMS) have been proposed,
including speculation about the effects of hor-
monal imbalances involving oestrogen. pro-
gesterone and prolactin, and about neuro-
endocrine  dysfunction. Dysfunction of the
pituitary gland production of endogenous opi-
ates and/or e-melanocyte-stimulating hormone
might explain most of the symptoms (Reid &
Yen 1981). An alternative explanation might be
decreased sensitivity of progesterone receptors
in several organs. In any event, no generally
accepted explanation of the aetiology currently
exists.

Various therapies have been advocated in the
treatment of PMS. One of them is the use of
megadoses of vitamin B6 (pyridoxine). Pyri-
doxal 5 phosphate, the active form of vitamin
B6, serves as the coenzyme of a wide variety of
enzymes of amino acid metabolism (Friedrich
1988). It serves for instance as a cofactor in the
metabolism of tryptophan (the precursor of
serotonin), and also in the metabolism of tyro-
sine (leading to dopamine and noradrenalin)
and glutamate (leading to gamma-aminobutyric
acid). Low levels of dopamine and serotonin
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lead to high levels of prolactin and aldosterone,
explaining the fluid retention. Against this back-
ground, postulation of beneficial effects of vita-
min B6 supplementation on both physical {fluid
retention) and psychological (effect on neuro-
transmitters) symptoms related 1o PMS seems
reasonable.

However, implementation in regular practice
can only be considered if clinical practice shows
positive results. In a survey of 282 randomly
chosen general practitioners in the Netherlands,
36% reported that they believed in the efficacy
of vitamin B6 in PMS (Knipschild er al. 1990).
The best way to show its efficacy is, of course, to
perform randomized, placebo-controlled trials.
The trials found afver searching the literature are
reviewed here.

Materials and methods
Identification and selection of relevant studies

Trials were only cligible if an index and a control
group were included and if vitamin B6 was given
to one of the treated groups. Controlled studies
in animal models were excluded. Experiments
were found by screening Index Medicus from
1966 to 1989 (keywords: pyridoxine-adminis-
tration-and-dosage and pyridoxine-therapeutic-
use), and by screening Excerpta Medica, section
10 (Obstetrics and Gynecology) from 19661989
(keywords: pyridoxine and vitamin B6). Further
experiments were found by checking references
extensively and by personal communication with
authors of experiments. We also visited Hoff-
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man-La Roche, in Basel, in an attempt to ascer-
tain unpublished studies.

We found 10 randomized double-biind trials
on the effects of vitamin B6 in patients with
PMS. In two other double-blind trials the effect
of vitamin B6 on premenstroal mastalgia was
studied. These 12 studies are listed in Table 1
and are considered in detail in Tables 2 and 3.

One study (Day 1979} was excluded because it
is not really a cross-over study (no random allo-
cation; all patients received vitamin B6 during
cycle 2, 3 and 4 and placebo during cyele L, 5 and
6). Another study was excluded because only
one woman was treated (Mattes & Martin 1982).
These two studies both suggested positive results
of vitamin B6 trearment.

Assessment of methodological quality of
published studies

General criteria such as comparability of the
treatment groups (prestratification, random-
ization), the interventions (adequate placebos)
and the effect measurements (double blinding)
should be met in every therapeutic trial. Special
attention must be paid to some specific aspects of
trials on PMS. The predominant symptoms of
PMS are abdominal bloating, breast pain or ten-
derness, headache, oedema, fatigue, depression
and irritability, starting somewhere in the
second half of the cycle, -with relief at or soon
after the onset of menstruation. A clear defi-
nition of PMS does not exist, thus authors of
trials should indicate what their inclusion criteria
were and which symptoms were assessed in their
investigation. An overall, global index of the
complaints appears appropriate, since the
impact of individual symptoms on the total dis-
comfort may vary from patient to patient. An
adequate description of the way in which these
symptoms have been assessed (which question-
naire on depression, which scales for the assess-
ment of pain etc.) is also important.

Furthermore, it is advisable to extend the
investigation over several cycles, especially in
experiments with a limited number of patients,
since there may be considerable variability of the
severity of the symptoms both withia patients in
different cycles and between patients.

To explore the possibility that an increasing
likelihood of bias (with an increasing number of
shortcomings) is reflected in the results of the
trials, we used the following criteria for a
methodological assessment of the experiments:

{A) Characteristics of the women adequately
described (description of symptoms, duration,
severity, and previous treatments}. (B) At least
50 women in each group. (C) Prestratification
{matching) on relevant prognostic factors. {D})
Randomization. (E) Check of prognostic com-
parability. (F) Subjects blinded. {G) Assessors
blinded. {(H) EHect measurements well
described (reproducible}. (I} Use of ather con-
current treatments or vitamins has been checked
and (J) presentation of the results in such a man-
ner that the analysis can be checked by the
reader.

It could be argued that other criteria should be
used for the methodological assessment. How-
ever, we have selected well established method-
ological criteria, as have been described by
Meinert (1986), and our assessment can be
checked by the reader (Table 2).

Results

The main characteristics and results of the stud-
ies are summarized in Table 1.

The dosages which were used varied from
50 mg to 500 mg pyridoxine a day (the recom-
mended daily allowance in healthy adults is
2 mg/day). No relation to the results of the
experiments can be seen regarding different dos-
age levels. The duration of the experiments
varied from 1 to 12 cycles; most experiments
lasted 2 or 3 cycles. Individual symptoms, or
scales assessing many symptoms, e.g., 47 in a
scale developed by Moos (1969), were mostly
used for the measurement of the treatment
effects. These were in general reasonably well
described. However, the number of women,
mostly 2040 in each group, was limited. The
only exception is the multi-centre study reported
by Williams et al. (1985) (200 patients in each
groupy. Overall treatment effects additional to
the assesment of individual symptoms were
measured in only three trials (Barr 1984, Hagen
eral. 1985 and Williams er al. 1985). Only trivial
or no side effects were reported in the studies
presented.

Abraham & Hargrove (1980), Barr {1984) and
Hallman (1987) reported positive effects, but
generally the symptoms did not disappear com-
pletely. Stokes & Mendels (1972}, Williams et al.
(1985), Smallwood er al. (1986), Kendall &
Schnurr (1987), and Doll er al. (1989) found
ambiguous effects; overall the results of these
studies were disappointing. Colin (1982), Hagen
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Table 1. Characteristics of controlled trials of vitamin B6 in the treatment of the premenstrual syadrome

No. of
Daily cycles, ™
Number and  dosage effect
Study Entry criteria design {mg) MEAsures Outcome data
Positive result
Abraham & Moderate to severe 25 500 2% 3, Significant B-6 effect in
Hargrove {1980} symptoms, no Cross-over 19 symptoms  excess of placebo
Medication and effect in 21 subjects
a0 OC

Barr (1984) — 36 we 272, Improvement for 83%
(most patients were  Cross-over 8 symptoms on B-6 and 28% on
not on any OC) placebo

Hallman & Oreland Severe symptoms, no 32 300 274, Significant

{1987} hormonal therapy Cross-over 14 symptoms  improvements found
for 8 symptoms
Ambiguous result

Stokes & Mendels  Premenstrual tension, 13 50 812, Not clear,

(1972) depression Cross-over 47 symptoms  “disapppointing’

Williams et al. Medication and OC 2047230 100 3, Improvement for 82%

{1965) were allowed Paratlel 9 symptoms on B-6 and 70% on
placebo

Smallwood er al. Premenstrual 42, 200 22, No significant

1986) mastalgia, Cross-over pain, improvement;
paracetamol was tenderness positive trend for
allowed tenderness on B-6
Kendall & Schnurr  Moderate to severe 2926 150 2, Significant amount of
(1987) symptoms, no Parallel 47 symptoms  symptomatology
medication and no rermained {positive
oC for behaviour,
dizziness and
nausea)

Doll er al. (1989) Moderate to severe 32, 500 2% 3, Siguificant beneficial
SYmptoms, no Cross-over 9 symptoms effect on emotional
medication, OC symptoms, no effect
were allowed on other symptoms

Negarive result

Colin (1982) — 1715 500 24 months, Improvement for 39%
Mastalgia Parallel, pain, tem- on B-6 and 60% on

random? perature placebo

Hagen er ol. (1985) No medication and no 34, 100 2% 2, Improvement for 4%
ocC Cross-over scale of 6 on B-6 and 21% on

symploms placebo using visual
analogue scale

Malmgren er ai. No medication and no 19, 300 2° 1, No significant

(1987y ocC Cross-over, many improvement of
random? symptoms symptoms

Van den Berg eral. No medication and no  34/42 120 . No difference

(1989} ocC Parallel 47 symptoms

* 2% K = two periods of K cycles (cross-over).
OC = oral contraceptives.

er al. {1985), Malmgren er al. (1987), and Van
den Berg er al. (1989) could not find any positive

effects.

Table 2 shows that all trials had at least two
methodological shortcomings. The mean ‘score’

for the trials with positive, ambiguous and nega-
tive results is 4-5, 6-2 and 4-1 respectively (maxi-

mum is 10), indicating that there is no trend in

any direction according to the likelihood of bias
(number of methodological shortcomings).
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Table 2. Methodological score assigned 1o the 12 trials

Methodological criteria

Study A B C D E F G H I i TOT
Paositive result
Abraham & Hargrove (1980) + - - + + + 4 + - + 6-5
Barr (1984} - - - + - + + - - - 3
Hallman & Oreland (1987) * - - + - + + * - - 4
Ambiguous result
Stokes & Mendels (1972) - - - + - + + - - 3
Williams er al. (1985) + 4 & + - + + + + + ]
Smallwood et al. (1986) ot - - + + + + — + + 65
Kendall & Schaurr (1987) + ~ + + + + + + - + 7
Doll et al. (1989) + - - + * + + + - + 63
Negative result
Colin (1982} - - — * - + + — - - 2.5
Hagen er al. (1985} *+ - - + - + + + - * 5
Malmgren er al, (1987) + - - + - + + - - - 3.5
t - - + + + + + - - 5.5

Van den Berg er al. (1989)

Explanation of scores: +, item is scored; —, item is not scored; =, itern is partly scored: TOT,

which were scored.

number of items

A, Characteristics of subjects adequately described {(deseription of symptoms, duration. severity, and previous
treatments); B, at least 30 women per group; C, prestratification {matching) on relevant prognostic facrors: D, ran-
domization; E, check of prognostic comparability; F, subjects blinded: G, assessor blinded: H. effect measurement
well described (reproducible); 1, use of other concurrent treatments or vitamins has been checked: I, presentation
of the results tn such a manner that the analysis can be checked by the reader.

Table 3 shows which symptoms improved and
which symptoms were not influenced by vitamin
B6 treatment in the trials reporting on individual
symptoms. The variation between trials turns
out to be large and no trends are visible.

Discussion

Although PMS is prevalent among women of
child bearing age, the number of participants in
most studies was disappointingly low. Further-
more, compliance, blinding and prognostic com-
parability was checked in only 3, 0 and 1 trials
respectively.

[t could be argued that in cross-over studies
fewer subjects need to be admitted because cach
subject serves as her own control. In these
designs, however, the basic assumption that the
women are prognostically comparable at the
cross-over to the alternative treatment may not
be met (inadequate washout, carry-over
effects). In the eight cross-over studies con-
sidered in this review only Hallman & Oreland
{1987) and Hagen et al. {1985) included wash-

out periods, unless one assumes that the post
menstrual phase of 2 weeks is sufficient to assure
prognostic comparability of the groups at the
beginning of the second treatment phase. Esti-
mation of the bias introduced by carry-over
effects is very difficult. Interestingly of the four
studies with a parallel group design, two showed
negative results and two ambiguous results. All
positive assessmenis resulted from cross-over
studies.

We did not pool the results of the trials. The
methodological quality must obviously be high
before statistical pooling makes sense. More-
over, there were differences in the character-
istics of the women, the dosage of vitamin B6,
the duration of the intervention and the outcome
measurements,

Publication bias is important in every review
article. Trials with negative results are less likely
to be submitted and published than trials with
positive results, especially if limited numbers of
subjects have participated. This might well be
the case for trials of vitamin B6 in PMS. The
magnitude of this bias is difficult 10 estimate.
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Table 3. The effects of vitamin B6 on symptoms of the premenstrual syndrome

Study Positive effects

No difference

Hagen er al. (1985)

Williamns e¢ al. (1985)

Smallwood ef al. (1986} Breast tenderness

Kendall & Schaurr (1987)
social activities
Hallmann & Oreland {1987)

skin/hair changes
Van den Berg er al. (1989)

Doll er al. (1989)

Dizziness, nausea, poor performance,

Depression, irritability, swollenness,
headache, hyperactivity, clumsiness,

Depression, irritability, tiredness

Depression, irnitability, bloatedness,
weight gain, headache, breast
tenderness, fatigue

Depression, irritability, swelling/
bloating, headache, breast
tenderness, tension, violent feelings,
coordination

Breast pain

Many including: depression, anxiety

Tension, anxiety, apathy, sleeplessness,
tiredness, appetite

Many including: depression,
irritability, bloating, weight gain,
headache, mastalgia, tension,
anxiety

Swollenness, headache, breast
discomfort, stomach cramps,
backache

No positive or ambiguous effects of vitamin
B6 have been observed in controlled trials on
related subjects, such as the treatment of depres-
sion related to the use of oral contraceptives
(Adams et al. 1973, Adams er ol. 1974), inhibi-
tion of lactation (Foukas 1972, Foukas 1973,
Macdonald et al. 1976, Canales er al. 1976), and
in nausea and vomiting of pregnancy (Hesseltine
1946, General Practitioner Research Group
1963, Hillman er al. 1963).

In future studies, with larger groups of
women, more attention must be paid to assuring
prognostic comparability of the treatment
groups, and to checking of compliance and
blinding. A question remains about which dose
of the vitamin should be used, what the optimal
duration of treatrment is, and whether perhaps
only special subgroups (c.g., with relative defi-
ciencies of vitamin B6) might benefit from vita-
min B6 supplementation. At the moment there
is no evidence that vitamin B6 is elficacious in
the treatment of patients with PMS.
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Summary

The oil from the seeds of the evening primrose (Oenothera biennis) is used as a medi-
cine in many diseases. The positive effects of evening primrose oil are often attributed to
one of its components (gammalinolenic acid). A review is given of controlled clinical
trials examining the effects of evening primrose oil for various indications. Most studies
reviewed show many methodological defects. For several disorders further studies on the
effectiveness of evening primrose oil and/or gammalinolenic acid seem warranted. As
long as its effectiveness has not been proven we will not recommend the use of evening
primrose oil.
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Introduction

The oil that can be pressed out of the seeds of the evening primrose (Oenothera bien-
nis) is marketed under several trade names, such as Efamol and Naudicelle, and is ad-
ministered in many disorders. Their capsules contain about 72% of linoleic acid, 9% of
gammalinelenic acid (GLA), and 10IE of vitamin E as an antioxidant. The positive
results obtained from groups of patients with all kinds of disorders are often attributed
to GLA: It has been established that GLA is much more active, biologically, than linoleic
acid in, for example, the correction of symptoms related with linoleic acid deficiencies.
As, generally, relatively large quantities of these expensive and sizable capsules must be
swallowed during a long period, the question of its effectiveness arises. In this article a
review is given of the state-of-the-art, based on controlled trials in human beings.

Mechanisms

Polyunsaturated fatty acids such as linoleic acid and its metabolite GLA are precursors
of important active substances such as prostaglandins (PG), tromboxans, and leuko-
trienes (figure 1). These substances play a role in many physiological and pathological
processes.’

POLYUNSATURATED FATTY ACIDS N-6 SERIES
cis - linoleic acid (18:2n-6)

§-6-desaturase

gamma - linolenic acid (18:3n-6)(GLA)
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i
i
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§
|
! cyclo oxygenase
eicosapentaenoic acid (20:5n-3) prostaglandines series 3
i
[}
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i

Figure 1. Formation of prostaglandines and related compounds from linoleic acid.
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Although mwuch is known by now about the formation and the effects of these substances,
much remains 1o be elucidated about different factors that influence these processes.
Examples of such factors are the effects in the administration of GLA, vitamins,
minerals, aleobol, drugs such as acetylsalicylic acid, and mechanisms that play a role in
all kinds of diseases. A balance seems to exist in the formation of three series of pros-
taglandins in which fatty acids compete for the enzyme cyclo-oxygenase. The quantity of
substrate that is available, would play a role in this process.

An important theory states that under various circumstances a (relative) GLA deficiency
is caused by a lack of or an inhibition of the enzyme delta-6-desaturase (figure 1).* As a
result of this, relatively more arachidonic acid would be available to form the PG2 series
by the effect of cyclo-oxygenase. This can occur because arachidonic acid can be obtai-
nied, besides through formation from dihomogamma-linolenic acid, through nutrition
{meat, eggs) as well. By administering GLA, the first slow step (figure 1) is by-passed
and the relationship between GLA and arachidonic acid changes. In that case the for-
mation of the PG1 series would be affected positively. Particularly in inflammations, this
PG1 series gives less acute reactions than the PG2 series that develops from arachidonic
acid. Eicosapentaenoic acid (fish comsumption) is converted, by the effect of cyclo-
oxygenase, into the PG3 series that is also less active than the PG2 series.

Controlled studies

Trials were found by consulting a bibliography (by C. Toplack) obtained via the Efamol
Research: Institute, by checking of references, and a MEDLINE search of studies encom-
passing the period 1963 to 1988. The following combination of key words was used:
linolenic acids and clinical trials, linolenic acids and (premenstrual syndrome or premens-
trual tension or Raynaud’s disease or diabetes mellitus or eczema or dermatitis, atopic or
Sjogren’s syndrome), and finally fatty acids, essential and (premenstrual syndrome or
etc....).

Disorders in which evening primrose oil is credited for a positive effect are, among
others, multiple sclerosis, rheumatoid arthritis and other disorders related to this disease,
atopic dermatitis, premenstrual syndrome and mastalgia, cancer, Raynaud’s phenomenon
and cardiovascular disorders. Often, in cardiovascular disorders, the effects on risk fac-
tors only are described.,” It strikes one that it concerns diseases that sometimes are hard
to examine, because they show many subjective complaints and a whimsical, spontaneous
course. When reading the trials in humans critically, it strikes one that there is much
fault to find with the methodology used. The design features, the intervention and the
assessment of the effects of the trials are often briefly described, and the number of
participants used is often limited. In controlled trials in humans features such as prognos-
tically comparable groups, double blinding, and a clear description of the set-up, execu-
tion and effect assessment are, in our opinion, determinants for their quality and value.
Particularly relatively better trials are quoted here. The rest of the trials with control
groups have been entered in the list of references.*™ As evening primrose oil Efamol was
used in the undermentioned trials, with the exception of Bates et al. (Naudicelle).

Multiple sclerosis

In 1977 and 1978 Bates et al. published two trials (both randomized and double blind)
on the treatment of multiple sclerosis with polyunsaturated fatty acids. In the first trial
the effect of 8 capsules of evening primrose oil daily was tested during two years in

patients with chronic, progressive complaints. The control group received capsules con-
taining oleic acid. In each group there were 38 patients. The second trial had the same
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design, but these patients had acute comiplaints and remissions {29 patients in edach
group). The two trials did not show differences between the evening primrose oil group
and the control group. This trial was criticised for the fact that the capsules contained a
colouring agent that inhibited the conversion of GLA into prostaglandins. Moreover,
according to the critics, the dosage of GLA of 8 capsules daily (which is equal to 3.4g of
linoleic acid and 360mg of GLA) was too low.™?

Trials with administration of linoleic acid only showed varying results with a trend to-
wards positive results, as the illness was in an earlier stage.” Taking the line that an early
diagnosis can sometimes give problems and that the follow-up for this disorder was
rather short (maximally two years) reliable results can only be obtained if larger groups
are studied over an even longer period of time. Therefore, for the time being, no defini-
tive conclusions regarding the therapy with linoleic acid and GLA of multiple sclerosis
can be drawn.

Rheumatoid arthritis

Studies have been undertaken for years now on the effect of nutritional supplements and
diets in this disorder, sofar without any striking results.

Belch et al. examined in 49 patients with rheumatoid arthritis in a randomized, double-
blind trial whether evening primrose oil, in combination with fish oil or not, had any
effect on the use of NSAID’s, on the duration of the morning stiffness, on the pinching
power of the two hands, on the condition of the joints, and on pain on a 10 cm visual
analogue scale and finally whether the patients benefited from the treatment.” The dosa-
ge was 12 capsules of evening primrose oil daily (540mg of GLA) for 16 patients, 12
capsules of evening primrose oil and fish oil daily (450mg of GLA and 240mg of eicosa-
pentaenic acid) for 15 patients, and 12 placebo capsules containig paraffine daily for 18
patients. All capsules contained vitamin E (120IE daily). During the first 3 months the
capsules and the normal dosage of NSAID's were taken, after that period the patients
were allowed to reduce their dosages of NSAIDYs. After 12 months all groups received a
placebo without vitamin E during 3 months (single-blind). After one year 10 patients in
the placebo group had withdrawn (aggravation of the symptoms) and 3 and 2 patients in
the evening primrose oil-group and the evening primrose oil/fish oil-group respectively.
In both treatment groups more patients could reduce their use of NSAILY's or stop using
them than in the placebo group. The clinical assessments did not show any differences,
the subjective response was better for the index groups. After the 3 last months of the
study (the placebo period) the condition of all the patients from the evening primrose
oil-group and 80% of the patients from the combined group had deteriorated. As com-
pared with 14% of the patients in the placebo group. The authors concluded that it is
improbable that these fatty acids affect the prognosis or the course of the disease, but
that they can be used in situations in which treatment with NSAID’s is contra-indicated.
We think that this last conclusion is premature at this moment.

Sjogren’s syndrome

GLA could be useful as a precursor of PGE1 because this prostaglandin was able to
prevent pathological manifestations in animal models of Sjégren’s syndrome.® A confir-
mation of this theory in humans is not known to us. Sjégren’s syndrome is characterized
by a decrease of lachrymal and saliva production and a lympho/plasmacellular infiltrate
in the glands. About half of the patients suffering from this disease also suffers from
rheumatoid arthritis. Oxholm et al. examined in a double-blind cross-over trial the effect
of administration of evening primrose oil, 6 capsules daily, for 8 weeks, or a placebo
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(which was not déscribed).” The allocation to the groups was random. In this orderly
reported study the keratoconjuctivitis sicca was measured by means of 3 different tests,
and the xerostomy {dry mouth) was measured by means of unstimulated sialometry.
Assessments took place after 0, 4, B, 12, and 16 weeks. There was no long-term follow-
up. The subjective effects were not reported. The results of the group that received
evening primrose oil were more positive for the three end points for keratoconjunctivitis
sicca, but no positive effect was found on xerostomy. Raw data for these endpoints were
not given. Unfortunately; only 24 patients were involved: 20 women and 4 men. We
agree with the authors in their conclusion: "There is thus a need for further studies
before the value of EFA (essential fatty acids) treatment of patients with primary S5
{Bjdgren’s syndrome) can be finally stated.”

Atopic dermatitis

Wright and Burion examined in a randomized, double-blind, cross-over study the effect
of various dosages of evening primrose oil in 99 patients (60 adults and 39 children) with
atopic dermatitis.,” The patient continued the use of their usual medication, that is cor-
ticosteroids, anti-histamines and a neutral cream. The intervention took 12 weeks where-
upon a cross-over took place. The capsules contained 360mg of linoleic acid and 45mg of
GLA, the placebo consisted of capsules containing paraffine. The dosages were 4, 8 or
12 capsules daily for the adults and 2 or 4 capsules daily for the children. There were 16
patients in the group of adults and 3 patients in the group of children who had with-
drawn. As end points a linear 10em scale was used for scale, redness, itch and severity.
Every three weeks there were assessments. In the analysis the subgroups were joined and
the results are presented as differences between the scales used before and after the
intervention. The usual medication was not described as endpoint and was not quanti-
fied. The results in the subgroups with the highest dosages showed a positive effect on all
endpoints.

Bamford et al. examined in a randomized, double-blind, cross-over trial in 123 patients
the effect of the same capsules Wright and Burton had used.” The dosage was 12 or 16
capsules daily for the adults and 4 Or 8 capsules for the children. As a placebo capsules
were used containing paraffine to which unlike the above mentioned trial also 10IE of
vitamin E was added. Using 16 capsules daily this amounts to 1601E of vitamin E daily
(that is about 16 times the officially recommended daily intake). The compliance was
checked and described. Fourty-six percent of the patients attained a compliance of 75%,
and 65% of the testees attained a compliance of 50%. Thirty-one patients had with-
drawn, of whom 14 during the treatment with evening primrose oil and 17 during treat-
ment with a placebo. The endpoints were assessed on a 10-point scale for redness, scale,
excoriation, lichenification and severity. Changes in the intake of regular medication were
assessed, but their results cannot be found in the article. No differences were found
between the placebo group and the therapy group, nor was there a dosis-response-effect.
As a possible explanation for the differences in the findings, compared with the findings
by Wright and Burton, Bamford et al. point out that the patients in the trial of Wright
and Burton had a worse clinical picture than their own patients, that there were differen-
ces in the initial arachidonic acid concentrations, and that anather placebo without vita-
min E was used. Other (brief) publications also show controversial results.****® In our
view the effectiveness of evening primrose oil has not been demonstrated in this disor-
der.
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Premenstrual syndrome (PMS) and mastalgia

For many women a satisfactory therapy for PMS cannot be found: Treatments witly hor-
mones, vitamins, anti-depressants, and diets often have no effect. Puolakka et al. studied
the effect of 6 capsules of evening primrose oil daily in 30 women who had suffered a lot
from complaints going with PMS since 9 years on average® From the 15th day of the
patients’ cycles evening primrose oil or a not defined placebo was administered up to the
beginning of the next cycle. Half of the patients started using evening primrose oil, the
other half used a placebo. Allocation to groups was random. The length of the trial was
4 cycles. The symptoms were scored on a 3-point-scale before the trial, and during the
trial on the last day of treatment. The sum of the scores formed the PMS-score, in which
the three major symptoms counted twice (tender breasts, swolled breasts and a puffed
feeling in the abdomen). The mean score for these three symptoms before treatment was
16.6, and after treatment 12.0 and 13.4 for the evening primrose oil-group and the place-
bo group respectively. As far as depressions are concerned the evening primrose oil-
group scored slightly better than the placebo group. The scores for various other symp-
toms separately and the total score of all symptoms together did not show any differen-
ces. More patients in the evening primrose oil-group found that there was at least a
slight improvement of their symptoms (62%), as compared with the placebo treatiment
(40%).

Brush, and Ockerman too, published other controlled studies on this disease as an ab-
stract in which a clear reduction of the symptoms is mentioned.™”

No further controlled trials are known to us, and we think that the above mentioned
trials form a still too unstable basis to propagate evening primrose oil as a therapy in
PMS.

Related to PMS are complaints about pain and tension in the breasts. Pye et al. men-
tioned in a disorderly report the results of "randomised trials and open studies in 291
patients." The conclusion was that for several interventions good or useful results were
achieved. For evening primrose oil and bromocriptine this was 45% and 47% respec-
tively. In a therapy with danazol in patients with cyclic complaints of mastalgia this was
the case for 70%. A well-executed trial would be interesting, as evening primrose oil
does not show clear side-effects.

Other indications

Melllmurray et al. examined the effect of 6 capsules of evening primrose oil daily in
patients with colorectal cancer in the Dukes C stage (no metastases, positive glands),
who had been operated less than one month before this treatment.” The period of ad-
ministration was unlimited. Daily they also received 750mg of vitamin C, 150mg of pyri-
doxine and 30mg of zinc-sulphate. Soon after the beginning of the treatment four
patients refused further co-operation and one patient stopped the treatment after 12
months. Of the other 49 patients 25 received evening primrose oil and 24 a placebo
(randomly). Of these patients 10 and 12 respectively had died after a survival period of
-median- 12 months for the two groups. This study was criticized for the fact that too
small a dosage of GLA had been used, namely 270mg daily. In cases with a positive
effect a dose was used that was 6 times larger.® Mcllimurray et al. reacted to this by
stating that long term swallowing of for example 36 capsules daily did not seem reason-
able to them.

Jamal et al. carried out a study of the effect of evening primrose oil on the symptoms of
diabetic neuropathy.” In this double-blind, randomized and placebo controlled trial in 22
patients (12 were treated with evening primrose oil, 8 capsules daily during 6 months,



58 Chapter 8

and 10 were treated with a placebo), on which only a brief report appeared, a positive
¢ffect was found in all variables tested compared with the placebo. The only conclusion
that one can draw from this study is, in our opinion, that it would be interesting to carry
out more extensive trials.

Glen et al, exaniined the effect of 8§ capsules of evening primrose oil daily during three
weeks in alecohol dishabituation in which 62 patients received evening primrose oil and
59 controls received capsules containing paraffine.” Moreover, all the patients received
intravenous vitamins during three days, and vitamin B complex supplements during the
entire period of three weeks. They also received diazepam when they wanted, which was
used as an end point too. Patients were allocated to groups via a "quota allocation sys-
tem”. A complete scale of assessments was performed with the result that there was a
trend towards beétter onteomes for the evening primrose oil-group. Twenty-four patients
had withdrawn, 20 of whom stopped on account of dismissal (13 in the active group and
7 in the placebo group) and 4 on account of "relapse or other psychiatric complication”.
This makes it difficult to interpret the results, although the evening primrose oil could be
credited for a positive effect.

Wolkin et al. gave their patients with tardive dyskinesia 600mg of GLA or a placebo for
six weeks on end.” This small trial with two groups of eight patients, which was concisely
but orderly reported, did not show any differences between the two groups on the
"Abnormal Involuntary Movements Scale” and on the "Brief Psychiatric Rating Scale”.
Evening primrose oil has also been tested as an antiobesity agent. Haslett et al. did not
find any positive results.”

Aman et al., in hyperactive children, could not find any positive changes on evening
primrose oil.®

Belch et al. examined the effect of 12 capsules of evening primrose oil daily on the
length, the frequency and the severity of bouts in 11 patients and 10 controls, all of them
with Raynaud’s syndrome or with Raynaud’s disease. The results were positive for the
intervention group for 3 out of 4 end points used.**

In general it can be stated that the number of studies undertaken is too small to arrive
at definitive conclusions.

Discussion

The first thing that strikes one is the large number of disorders in which evening prim-
rose oil was tested. There are several obvious explanations. Prostaglandins and related
substances affect a scale of disorders, and a medicine that affects the formation of these
substances could, theoretically, be useful in many diseases. The developments in this
specific area have pone very rapidly during the last decade, and warrant further clinical
studies.

For most disorders that have been investigated there is no satisfactory "regular” therapy,
and the administration of evening primrose oil does not seem to cause negative side-
effects. A medicine that would have so many positive effects is of course a gold-mine for
the industry, certainly because it completely meets the present boom in the use of "natu-
ral medicines." The limited presence of GLA in foods is almost a guarantee for commer-
cial success. In that case studies will have to be of a good quality in order to obtain valid
results. As said before, the problems are related to this matter. Besides factors such as
sufficiently large numbers of patients and an adequate follow-up, problems that are har-
der to solve also play a part. In order to guarantee double blinding a well matched pla-
cebo must be used. In most trials we reviewed capsules containing paraffine were used.
We have seen some of these capsules, and they matched the evening primrose capsules
by colour and form. Their taste was different, but the capsules must be swallowed unbro-
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ken. Unfortunately the paraffine capsules that were shown to us did not have the logo
that was on the real capsules.

The composition of the capsules is a problem as well. They contain linoleic acid, GLA,
and 10 IE of vitamin E. In doses of for example 12 capsules daily, the level of vitamin E
is 2 megadose level (10 times the recommended daily allowance in this example). One
can wonder in such a case which substance is the substance investigated, especially since
in most of the above-mentioned trials it was not reported whether vitamin E had been
added to the paraffine capsules. We suggest as a placebo capsules containing linoleic
acid and vitamin E so that the effect of GLA {which is credited for the effect) can be
assessed.

Quite a lot of trials are so-called cross-over trials. One of the starting points in this kind
of trials is that the groups must be comparable prognostically at the time of the cross-
over. This is only possible in certain chronical diseases with a predictable course, in
which after a so-called wash-out period the effects of the first intervention have disap-
peared. Only in the trial by Aman et al.* a wash-out period of a week is reported. The
reports of the other trials do not mention a wash-out period. This would imply that the
effects of evening primrose oil would disappear immediately after stopping its adminis-
tration. When a sustained effect is supposed, there should be a wash-out period, other-
wise the substance that causes the effect is hard to assess (carry-over effect), and the
results of these trials would be invalid." One could look at the results of the first half of
the trial but, unfortunately, these data are reported seldomly.

The next problem is the assessment of the compliance. Mostly, no data about the com-
pliance are reported, but it seems reasonable to assume that it has not been optimal, see
for example the trial of Bamford et al. With an active agent bad compliance will cause a
decrease in the effect so that it becomes more difficult to demonstrate it. If positive
effects are found, these could be larger in the ideal situation.

The optimal dosage is often not known. Trials that tried to establish a dose-response-
effect show varying results.™ The dosage administered varies from 2 to 16 capsules daily
in the trials presented here. In the leaflet in medicines 4 to 6 capsules daily are recom-
mended. In practice it will be difficult to motivate patients to take many capsules daily.
The optimal length of the intervention is also mostly unknown, The recurrence of symp-
toms after stopping the use of evening primrose oil does not seem hypothetical. The
follow-up after stopping the intervention is a matter to which no attention is paid in
many trials, and the above-mentioned trials are no exception at this point.

When we look at the results, weighing all items discussed, we conclude that for disorders
like Raynaud’s phenomenon, premenstrual syndrome, and Sjdgren’s syndrome further
studies are warranted, preferably in comparison with current therapies. If the GLA really
causes the effects, a cheaper and more efficient way of administering it than through
evening primrose oil would be desirable. We are thinking, for example, of GLA in a
pure form (possibly manufactured synthetically), with which much larger dosages can be
given.

Conclusions

Many studies have been undertaken to examine the efficacy of evening primrose oil. The
trials that had clinical phenomena as end points generally showed quite a lot of metho-
dological defects. At several indications further studies to examine the efficacy of evening
primrose oil or GLA seem warranted, particularly because here disorders are concerned
for which often no good therapy exists (yet). As long as the efficacy of evening primrose
oil has not been proven, we do not recommend to use it in view of the quantity and the
price of the capsules that should be taken.
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Garlic, onions and cardiovascular risk factors.
A review of the evidence from human experiments with
emphasis on commercially available preparations.

1. KLEIJNEN, P. KNIPSCHILD & G. TER RIET
Department of Epidemiology/Health Care Research, University of Limburg, Postbox 616, 6200 MD Maastricht,
The Netherlands

1 Claims for beneficial effects on cholesterol levels, fibrinolytic activity, and platelet
aggregation are attributed both to fresh garlic and onions (or their extracts) and to
commercially available preparations.

2 Regarding fresh garlic, the claims have been confirmed, but so far only at very high
dosages.

3 For onions and commercially available supplements contradictory results have been
reported.

4 All published trials showed severe methodological shortcomings. Some trials were not
randomized and/or not blinded whilst this was possible, and in only one of every three
studies more than 25 patients participated in each treatment group. In no trial was
prognostic comparability of the treatment and the control groups ascertained. At the

moment there is inadequate scientific justification for garlic supplementation.

Keywords garlic onions

Introduction

People who take garlic (Aflium sativum) supple-
ments hope to improve their well-being and to
reduce the risk of various diseases. Numerous
myths about its medicinal properties have existed
for centuries in various cultures. According to
some investigators the lower incidence of cardio-
vascular disease in southern countries may
partly be due to consumption of large quantities
of garlic (Slater, 1979). Some more specific
claims have been made on the beneficial in-
fluence of garlic on several risk factors for
cardiovascular disease. Garlic is said to lower
serum cholesterol, enhance blood fibrinolytic
activity, and to inhibit platelet aggregation.
Additional claims have been made on its hypo-
glycaemic effects, antibiotic actions and anti-
carcinogenic properties. Similar claims have

commercial preparations

cardiovascular disease

appeared for onions (Allium cepa). Thousands
of publications have appeared in the last 20 years
dealing with research on garlic and onions.

We found 18 controlled trials about the effects
on presumed cardiovascular risk indicators in
humans. In this article emphasis is put on the
results of trials on commercial garlic preparations.
Comparing the effects of these preparations to
fresh garlic is interesting, especially for those
preparations which are (or claim to be) odouy-
less. The typical odour is an unavoidable side
effect and substantial amounts of fresh garlic
seem to be needed to obtain measurable effects.
This review deals critically with methodological
problems of these trials. Besides an assessment
of the evidence, suggestions for further research
are given.

Correspondence: Dr J. Kleijnen. Department of Epidemiology/Health Care Research, University of Limburg.

Postbox 616, 6200 MD Maastricht, The Netherlands
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Biochemical aspects

Alliin  {(+)-8-allyl-L-cysteine sulphoxide) is
converted by action of the enzyme allinase into
allicin (diallyl thiosulphate}. This happens when
the garlic bulb is crushed. Allicin can be con-
verted (by heat) into diallyldisulphide which in
its turn is converted into various sulphide con-
taining substances which cause the typical smell
of garli¢ (di-, tr-, polysulphides). Allicin and
diallyldisulphide combine to 4,5 9-trithiadodeca-
1,6,11-triene 9-oxide which is called ajoene. In
onions the same and related substances are
found e.g. cycloalliin (5-methyl-1,4-thiazan-3-
carboxylic acid 1-0xide), which is odourless
(Augusti & Bénaim, 1975). Whitaker (1976)
gives a list of compounds of intact onion, of
crushed onion and crushed garlic, and a list of
compounds identified in steam-distilled onion
oil. Additional compounds have been reported
by several authors (Ariga et al., 1981; Block &
Ahmad, 1984; Bayer et al., 1988). Block &
Ahmad (1984) suggest a scheme by which the
decomposition of allicin takes place.

Certain actions (on blood lipids, coagulation
factors, fibrinolytic activity, blood sugars and
antibiotic actions) of onion and garlic are ascribed
to specific components listed in Table 1, which is
not intended to be complete.

Methods

Experiments were found by a computer search
(MEDLINE CD-ROM 1983-1989). Further
experiments were found by checking references
exténsively and by personal communication with
authors of experiments. Trials were only re-
viewed for this article if a control group was
included. Only experiments in humans are
discussed.

For any claim of therapeutic effects of a speci-
fied substance, a randomized, double-blind,
placebo-controlled trial is the method of prefer-
ence to assess specific effects atiributable to the
experimental intervention. Randomization (and
restriction of the test group and/or prestratifica-
tion if appropriate) takes care of known and
unknown confounders which otherwise could
influence the prognostic comparability of the
test groups. In trials on the effects of garlic or
onions, randomization should be no problem.
The substance used in the trial, its preparation,
its dosage and the way in which it is taken by the
patients should be described adequately. Blind-
ing is a major problem in garlic trials because of
its characteristic smell. If fresh, cooked or fried
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garlicis used. blinding the patient is not possible.
Only trials of a very short duration can be done
with these substances because of problems in
controlling the external circumstances for boih
groups. In several trials garlic was given in this
form for weeks or months. Controlling of the
patient’s diets and other habits for such a long
period is an illusion, and differences in un-
controlled factors may account for the results. If
capsules or tablets are used, placebo capsules or
tablets, indistinguishable from the real ones.
should be given. People should be asked if they
know in what treatment group they are. to check
the blinding. Also compliance must be checked.

Measurements of the effects, especially blood
tests of cholesterol levels, fibrinolytic activity
and tests of platelet aggregation, should be per-
formed with accepted methods, and physiological
variations should be taken into account. For
instance, blood fibrinolytic activity may vary
with different blood fibrinogen concentrations
and other factors.

Statistical analysis in controlled trials should
be based on ‘between groups comparisons’ and
differences should be presented with confidence
intervals. In most articles presented in this
review the reported results and significance levels
were based on ‘within group comparisons'.
Differences between groups with confidence
intervals cannot be given because of lack of data
in the articles themselves.

Results

The results presented in the tables show the
percentage of change from baseline levels for
treatment and control groups.

Fresh garlic

Five out of six trials in which fresh garlic or
freshly made extracts were used, and in which
cholesterol was measured, show a lowering of
serum cholesterol. Furthermore, it was shown
that garlic increases fibrinolytic activity and
inhibits platelet aggregation in all studies report-
ing these measurements. Unfortunately, the
dosages needed to obtain these effects are rela-
tively high. The dosage which was mostly used is
approximately (the equivalent of) 0.25 to 1 g of
fresh garlic kg™ bodyweight (7 to 28 cloves each
day!).

Fresh onions

Amn increase of fibrinolytic activity was found in
all three trials in which onions were used, while
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Table 1 Active principles of garlic and onions

Anti-platelet:

Garlic:

alliin (Hanley & Fenwick, 1985}

allicin (Block & Ahmad, 1984)
allyl-1.5-hexadienyl-trisulphide (Block & Ahmad, 1984)
allyl methyl trisulphide {Block & Ahmad, 1984)

S-allyl 2-propene thiosulphinate (Block & Ahmad, 1984)
ajoene (Apitz-Castro et al., 1984)

diallyl disulphide {Ariga et al., 1981}

diallyl trisulphide (Ariga er al., 1981)
1.5-hexadienyl-trisulphide (Apitz-Castro er al., 1983)
methy! allyl trisulphide (Ariga et af., 1981)
2-vinyl-1.3-dithiene (Apitz-Castro er af., 1983)
3-vinyl-1.2-dithiene (Block, 1985)

Onions

adenoside (Kawakishi & Morimitsu, 1988)

alliin (Liakopoulou-Kyriakides, 1985)

1-(methyl sulphinyl}-propyl methyl disulphide (Kawakishi & Morimitsu, 1988)
9,10,13-trihydroxy-11-octadecenoic acid (Ustiines er al., 1985)

9,12, 13-trihydroxy-10-octadecenoic acid {Ustiines er af., 1985)
trans-5-ethyl-4,6,7-trithia-2-decene-4-oxide (Bayer et al., 1988)

trans,trans (and trans,cis) S-ethyl-4,6,7-trithia-2 8-decadiene-4-oxide (Bayer et al., 1988)

Antibiotic

Garlic:

allicin (Hanley & Fenwick, 1985)

ajoene (Yoshida er al., 1987)

diallyl disulphide (Amonkar & Reeves, 1971)
diallyl trisulphide (Amonkar & Reeves, 1971)

Fibrinolysis:

Garlic:

methane-thiol-3,4-dimethylthiophene (Augusti & Benaim, 1975)
methyl cysteine sulphoxide (Augusti & Benaim, 1975)

propyl allyl disulphide (Augusti & Benaim, 19753)

propyl cysteine sulphoxide (Augusti & Benaim, 1975)

Onions:
cycloalliin {August & Benaim, 1975)

Blood sugar, insulin:

Garlic:

allicin (Hanley & Fenwick, 1985)

diallyl disulphide (Hanley & Fenwick, 1985)

Onions:
allyl propyl disulphide {Augusti & Benaim, 1975)

Blood lipids, cholesterol:

Garlic:

alliin (Kamanna & Chandrasekhara, 1984)

allicin (Kamanna & Chandrasekhara, 1984)

allyl propyl disulphide (Bordia, 1975)

diallyl disulphide (Bordia er al., 1975)

§-methyl-L-cysteine sulphoxide (Kamanna & Chandrasekhara, 1984)
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measurements of cholesterol levels and platelet
aggregation showed contradictory results.

Sharma efal. (1977) found in a small trial that
an aqueous extract of onions had hypoglycaemic
effects. Other parameters have to our know-
ledge not been tested in humans with control
groups. For further details of the studies in
which fresh garlic and onions were used and for
the results of uncontrolled human studies and of
interesting animal studies, we refer to other
reviews (Lau er al., 1983; Fenwick & Hanley,
1986; Ernst, 1987; Kendler, 1987). A serious
side effect - the odour — invariably occurs at
effective dosages of garlic, which will be un-
acceptable for most people.

Commercially available preparations

What about the commercially available (de-
odourized) products? In studies with rats and
pullets deodourized garlic was shown to retain
active components (Qureshi er al., 1983; Lau er
al., 1987). There were only seven controlled
studies in humans.

Augusti & Benaim (1975) compared the
effects of a commercially produced steam distilled
extract of onions with self-prepared ether extracts
and to purified cyelo-alliin on blood fibrinolysis,
The steam-distilled oil yielded 0.28g kg™ of raw
onion. The dosage was 125 mg per subject
(healthy volunteers) given once. The ether-
extractable oil yielded 1 g kg™ of raw onion.
Cyclo-alliin (yield 0.2 g kg™') was given in a dose
of 0.125 g. A number of sulphur-containing
components was present in both extracts, as was
shown by gas chromatography. Measurements
were performed before and 2 h after the products
had been taken. This study, which was not
randomized and not blinded and in which six
patients in each group panicipated, showed that
all three substances increased the fibrinolytic
activity compared with controls.

Agarwal et af. (1977) assessed the effect of
0.25 g synthesized cvclo-alliin {equal to 1.2 kg of
extracted onions) or placebo (lactose) on
fibrinolytic activity and platelet aggregating
activity in 18 male volunteers in a randomized
double-blind cross-over trial. Measurements
were performed before and 1.5 h after the
medication was taken. They found an increased
fibrinolytic activity and no effect on platelet
aggregability.

Lutomski (1984} tested in a double-blind
randomized study the effect of six garlic pills a
day (Ilja Rogoff garlic pills with rutin. one pill
contains 30 mg ‘bulb. allii sat sicc.” and other
substances) against undefined placebos in 102
patients aged 45-60 years complaining of de-
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creased operating capacity, joy of life and physical
well-being. After 12 weeks full data were avail-
able of 82 patients, 44 on garlic and 38 on placebo.
Lipids, fibrinolytic activity, psychologic tests,
pulse, and glucose showed no differences.
Positive effects were measured for subjective
symptoms (headache, sleep, dizziness, digestion,
joy of life, physical well-being, operating capacity)
and blood pressure. For all subjective symproms
52% of parients vsing garlic showed improve-
ment, compared to 35% of rhe patients using
placebo. Data on blood pressure were only given
for patients with initial high pressures {22 using
garlic, 14 on placebo}. Improvement was found
in 17 patients on garlic and eight patients on
placebo. It was not mentioned whether compli-
ance or blinding was checked.

Ernst er al. (1985) treated 20 hypercholesterol-
aemic patients in an open study with a hypocaloric
diet. Ten patients also received 21 g garlic powder
(Kwai Tabs) equivalent to 64 g fresh garlic a day
for 4.weeks. They found lower cholesterol and
triglyceride levels in the patients treated with
garlic.

Luley er al. {1986) assessed the effects of a
commercial dried garlic preparation in patients
with primary hyperlipoproteinemia types Ila.
b and IV in two randomized double-blind
cross-over studies. Garlic and placebo treatment
were given for 6 weeks each. Dried garlic was
administered in a dosage of 600 mg a day to 34
patients in the first study, and in a dosage of 1350
mg a day to 51 patients in the second siudy. The
higher dose corresponds to 5 g of fresh garlic.
Compliance was estimated 86% by tablet
counts. Neither dosage showed any effect on
many lipid parameters and coagulation para-
meters. The use of the relatively low dosages
compared to those administered in other
studies, and a possible loss of the active principle
due to the drying process might explain the
negative resuits according to Luley er al. We
would like to add that a carry-over effect might
explain the negative results since no wash-out
period was mentioned. Some of the patients in
the second study reported complaints of a bad
smell. .

Lau ef al. {1987) found in a randomized study
that a liquid garlic extract (Kyolic) was effective
in lowering serum cholesterol and triglycerides
in hyperlipidaemic patienis. Sixteen patients
{initial cholesteral 220-440 mg dI™!, conversion
factor to mmol "' is 0.026) wok four 1 mi
capsules containing 250 mg mi™" dry weight of
the active garlic components and 16 patients
took an indistinguishable placebo for 6 months.
Fourteen patients were lacto-ovo vegetarians.
10 were occasional meat eaters and eight were
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regular meat eaters. [t was not stated whether
the patients and investigators were blinded. Five
patients withdrew, one taking garlic and four
taking placebo, because of minor discomforts.
After 6 months mean serum cholesterol had
changed from 306 to 262 mg dI™* and from 302 to
292 mg di™' in the garlic and placebo group
respectively. Data on triglycerides, HDL, LDL
etc. were only shown for the patients taking
garlic. In normolipidaemic patients (fourteen
subjects receiving garlic or placebo) ‘data . . .
are not shown since no significant changes were
noted’.

Sitprija et al. (1987) studied the effect of
350 mg of garlic (spray dried method) or an
undefined placebo twice daily in a double-blind
randomized study in forty non-insulin dependent
diabetic patients. Blood glucose and serum
immunoreactive insulin responses to an oral
glucose load were measured before and 1 month
after treatment. Blood total cholesterol, high
density lipoprotein and triglyceride levels were

541

also measured. Thirty-three patients completed
the study. No differences, and no side effects of
garlic were observed. It was not mentioned
whether compliance or blinding was checked.

Discussion and conclusion

Commercial garlic preparations are often
manufactured with heat application in at least
some stage of the process. Besides heat, drying
and pulvering, the essential oil is often extracted
by steam distillation using ether or methanol. At
least one company (Wakunaga, Kyolic) uses a
so-called ‘cold aging process” which means that
the garlic bulbs are stored for some 20 months.
In this manner components that cause the bad
smell are converted or vapourized. Whether
active substances are left after the processing
and storage is of course the crucial question. The
exact composition of commercial garlic prepara-
tions is mostly unknown and surely there are

Tabled4 Resultsof trials in which commercially available preparations were used, as percentage of change

compared with baseline

Author, year, Number, Preparation, Fibrinolytic  Coagulation
randomization far load dosage Duration  Cholesterol activity platelets
Onions
Augusti & Benaim  6/6 steam dist. once NM (+) NM
(1975) 87/7

ether dist.; once NM () NM

2 preparations 68;50/13:15

cycloalliin once NM (-} NM

42/13

Agarwal er al. 18 crossover cycloalliin once NM (+) (=)
(1977, R 77 no difference
Garilic 44/38 Ilja Rogoff 12 weeks {~) (=} NM
Lutomski no diff. no diff.
{1984), R
Ermnst et al. 10/10 Kwai tabs 4 weeks (+) NM NM
(1985) ~22/-12
Luley et al. 34:51 crossover  dried garlic 6 weeks (=) NM (=)
(1986). R no diff. no diff.
Lau er al. 16/16 Kyolic 6 months {(+) NM WM
1987, R ~14/~3
Sitprija e al. 20/20 spray dried garlic 1 month (~) NM NM
(1987), R 501
R = randomized
{+) = beneficial effect
(=) = no effect
NM = not measured
/= separation of treatment group(s) from control group(s)

i = separation of different treatment groups
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many preparations on the market in which active
compounds like ajoene and the cyclic ann-
thrombotic compounds cannot be isolated
{Block. 1983). Most reports mention the labora-
tory methods used. but the contents of the
preparations of garlic or onions are not described
(except in the studies in which cyclo-alliin was
used). One should bear in mind that the dose of
the different components in garlic may varytoa
great extent in different regions and years, which
might influence the composition of garlic
preparations.

The results of the experiments with fresh
garlic are consistent: garlic causes an increase of
fibrinolytic activity, it inhibits platelet aggrega-
tion and it also lowers cholesterol levels. The
dosages needed are for most western people
unacceptably high: at least 7 cloves of garlic each
dav. We did not find experiments in which low
closages (for instance one clove a day) were
used. In several (cross-over) experiments four or
five different preparations were given once in
the same week. At each following day. initial
levels of cholesterol and fibrinolytic activity had
returned to baseline levels. Therefore. it seems
that the effects only last for several hours after
intake. Bordia (1981) and Lau er af. (1987) in
longer term studies reported an initial raise of
cholesterol levels (Bordia used an ether extract
of garlic and Lau er al. used Kyolic) and a
decrease below baseline levels after several
months of garlic intake. Fresh garlic may cause
dermatitis, gastrointestinal problems and allergic
reactions.

Fresh onions also appear to cause an increase
of fibrinolytic activity but regarding the other
parameters contradictory results have been
reported.

When commercially available preparations
were tested, contradictory results have been
reported 100, Besides a bad smell, no side effects
of commercial preparations were reported.

Itis easy to criticize a study on methodological
shortcomings. In practice. however, it (s often
not possible to conduct an impeccable trial.
When fresh garlic is used, blinding of the patient
is not possible. This may result in differences in
external circumstances. The risk of measure-
ment bias is limited when only laboratory
parameters are assessed. The results of these
unblinded trials may be biased, but they show a
remarkable consistency.

Only eleven out of eighteen trials were
randomized, five in which fresh garlic was used.
one in which onions were used and five in which

commercial preparations were used, but not one’
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described how the randomization was executed.
From the randomized studies using commercial
preparations four out of five were blinded. The
number of people in the studies was limited. In
anly six studies more than 25 patients participated
in each treatment group. In no article was it
mentioned whether the placebo was tested for
indistinguishability and whether blinding was
checked when appropriate. Compliance was
checked in two studies. Proper randomization.
sufficient numbers of patients, checking of the
placebo, compliance and blinding are factors
that must be controlled whenever possible. It
can be concluded that all wrials of the effects of
garlic and onions on factors associated with
cardiovascular disease show several major
methodological shortcomings.

Several of the active components such as allicin,
ajoene and cycloalliin (found in onions) can be
synthesized. Many components of garlic and
onion have been identified. and supplementation
with isolated components of garlic may give no
side effects. while causing beneficial effects.
Unfortunately, the components that cause the
bad smell may also be the active ones ti.e.
sulphides, with one or two exceptions like
cycloalliin.

If a substance is effective in lowering serum
cholesterol and if it inhibits platelet aggregation
it does not necessarily follow that it is good for
general health, It is doubtful whether healthy
people need a change of their fibrinolvtic activity,
or inhibition of their platelet aggregation. Even
lowering cholesterol levels is no guarantee for
beneficial effects (Commirtee of Principal
Investigators. 1978). Trials with endpoints that
are more relevant than mere laborarory
measurements are necessary before claiming
that garlic improves health. For instance.
morbidity and mortality rates could be assessed.
These trials are. of course, expensive and time
consuming and there should be good reasons to
start them. Itis not probable that these trials will
be done in the near future. In that case we
suggest that the proper dose and duration of
intake are assessed. and that the preparations of
garlic and onions are standardized. Their effects
should be compared to those of other drugs with
similar action. before large scale trials are being
considered. Side effects should also be taken
into account.

For this moment there is inadequate scientific
justification for garlic supplementation.

This article was suppocted by a grant of the Dutch
Ministry of Welfare. Public Health and Culiural Affairs.
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Summiary

Deodorized garlic products are said not to have the disadvantages of fresh garlic (odor).
The guestion is whether these commercial garlic supplements are also efficacious. The
composition of different garlic preparations probably varies considerably. Consequently,
claims about health effects must be substantiated by means of controlled trials for every
single garlic supplement.

There are 12 published controlled clinical trials on the efficacy of garlic supplements on
cardiovascular risk factors. Besides, there are 6 controlled pharmacological studies with
garlic supplements, measuring the effects of a single administered dose on rheological
parameters. These trials have been critically assessed, with emphasis on the methodologi-
cal quality.

The size of the effect found on cholesterol levels and triglycerides is not consistent across
the clinical trials: it varies from no effect at all to a difference of almost 20% compared
with placebo. However, a majority of the trials report positive results. As for the effects
on rheological parameters and blood pressure, differences between the clinical trials are
even larger.

In the six pharmacological trials evaluating the effects of a single administration of garlic,
it appears that treatment with garlic supplements may result in an increase of blood flow.
However, as far as clinical efficacy is concerned, only limited conclusions can be drawn
from these small pharmacological studies.

In no trial there has been an attempt of prestratification, and the numbers of patients
included are small. Only once, the method of randomization was described, and fre-
quently the methods by which the effects were measured have been insufficiently descri-
bed. Also, in half of all trials, the data presentation was insufficient to enable the reader
to check the assessment of the effects. Most trials have shortcomings on 4 - 6 items of
good methodology, and thus there is a serious chance that the result are biased.
Moreover, publication bias complicates the interpretation of reviews and meta-analyses.
If there would be a registration of all garlic trials before they are started, all trials -
published and unpublished - could be followed up. Also, reviewers could restrict them-
selves only to registered trials for their main conclusions.
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Introduction

Claims have been made on hypoglycaemic effects, antibiotic actions and anticarcinogenic
properties of garlic. Convincing evidence about the clinical effects of garlic or garlic
products must be obtained by randomized controlled trials in humans. For the above
mentioned claims, virtually no evidence from controlied human trial§ exists. On the other
hand, there are controlled trials on the efficacy of garlic in cardiovascular risk factors or
risk indicators. Interestingly, claims in this respect include beneficial effects on blood
lipids (cholesterol and triglycerides), blood pressure and blood clotting. This is a remark-
able combination, because there are not many agents which might have beneficial effects
on several risk factors simultaneously. However, cardiovascular risk factors and risk in-
dicators are merely surrogates for the real endpoints in which we are interested: the
incidence of cardiovascular disease, cardiovascular mortality and subjective symptoms in
patients suffering from cardiovascular diseases.

Controlled trials on the effects of fresh garlic have been reviewed.! In these investiga-
tions the claims regarding cardiovascular risk factors or risk indicators have been eon-
firmed, but fairly large dosages were used in these experiments: 0.25 - 1 gr/kg body-
weight, which is the equivalent of some 7 to 28 cloves of garlic a day. However, the
methodological quality of these trials is limited, partly because it is impossible to perform
a double blind trial of fresh garlic, but also because there were only small groups of
patients, the prognostic comparability of the contrasted groups was mot ascertained, and
data presentation was far from optimal. In addition to methodological limitations of the
garlic trials, the consumption of fresh garlic has disadvantages. Most people do not like
the notorious odor, and there are other possible side effects such as gastro-intestinal
complaints and allergies.

From deodorized garlic products it is claimed that they do not have these disadvantages,
or at least to a lesser extent. The question is whether these commercial garlic supple-
ments are also efficacious, especially because many of the active substances are the same
as the ones that cause the odor. Amid 1991, there are 12 published controlled trials on
the efficacy of garlic supplements, mostly in patients with elevated levels of blood lipids.
We know also of 6 controlled pharmacological studies with garlic supplements, measu-
ring the effects of a single administered dose on rheological parameters.

A major problem in the assessment of the evidence from controlled trials is bias introdu-
ced by selective publication. Especially when it concerns small studies, a selection of
trials (with positive results?) might have been published, whereas trials reporting negati-
ve results might never have been submitted (or accepted) for publication, Publication
bias occurs if the results from studies which have not been published, are different from
the published ones. It also occurs that only part of the findings is published (for example
after multiple testing) or, more subtlely, that negative results of a trial are not separately
published, but only appear in a meta-analysis from the same author or company, bet-
ween many other positive findings. In this article, trials will be critically assessed, with
emphasis on the methodological quality and with a discussion of the consequences of
publication bias.

Materials and methods

Human trials were found by checking references extensively, by personal communication
with pharmaceutical companies and by means of a MEDLINE on-line computer search
(1966-1991) (keyword: garlic). Trials were only considered if a parallel control group was
included.
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To explore the possibility that an increasing likelihood of bias (an increasing number of
methodological shortcomings) is reflected in the results of the trials, criteria for a metho-
dological assessment of the trials were established in advance. The following criteria have
been used for the methodological assessment:

(A) Patient characteristics adequately described: description of the patients (gender,
age,; haspitalized or outpatient) and levels of cholesterol, triglycerides, and blood
pressure.

(B) At least 50 patients included per group.

(Cy Prestratification (matching) on relevant prognostic factors.

(Ivy Randomization: this was scored if the method of randomization was described and
correct.

(E) Presentation of relevant baseline characteristics.

(F) Less than 20% dropouts, dropouts described.

(G) Intervention well described: administration of preparations, dosis and duration of
treatment,

(H)} Double blinding.

(1) Effect measurement relevant and well described: Measurement of the effect must
be sensible and reproducible.

(3) Presentation of the results in such a manner that the analysis can be checked by
the reader: depending on the effect measurement, at least the mean(s) and stan-
dard deviation, standard error, or confidence interval in each group must be men-
tioned, or the number of patients with a certain outcome (for example, if rates or
proportions were used).

Sometimes only part of the score was given if the description was unclear, or if only

some of several interventions, measurements of outcome, or data presentations met the

criteria. Concerning the second criterion a fairly large number of participants has been
chosen. There are two reasons for this. Firstly, the prognostic comparability at baseline is
not guaranteed by randomization of small groups of participants. By chance, prognos-
tically relevant differences might occur. Statistical tests of significance of differences at
baseline can be found in reports of many garlic trials, but these are not appropriate
because any differences are chance occurrences by definition (there was randomization).

Thus, when such differences occur, the biological relevance has to be judged without

help of statistics, At the end of the trial, it is often possible to correct for these differen-

ces by means of multivariate analysis, but only if the relevant prognostic factors have
been measured adequately. The second reason for demanding large numbers of patients
is the likelihood of publication bias, which probably decreases as the cost and effort
involved increases. If all trials would have been registered beforehand, and if suitable
precautions have been taken to assure prognostic comparability at baseline (homo-
geneous groups of participants, prestratification on important prognostical factors)® the
demand for large numbers of participants could be diminished.

Double blinding, when commercial odorless products are involved, should be a lesser

problem compared with fresh garlic, and there have also been elegant attempts to make

identical placebos by lacing the placebo preparations with a small amount of garlic, so
that the active and the placebo medications had a similar garlic smell.’” As for the statis-
tical criterion, we did not demand confidence intervals for the comparisons between
groups because then virtually no trials would score the criterion.

Assessment of articles using these criteria provides a score that gives an indication of the

methodological quality of each trial. This quality will be an important factor in weighing

the conclusions of different trials and, of course, it also should influence the impact on
the reader’s opinion of all the evidence presented. The function of the total score (table

3) is only a quick reference to the methodological quality, and does not mean that some
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sort of numerical equality among the different criteria is presupposed. It could be argued
that other criteria shiould be used for the methodological assessment and that this kind of
assessment is rather subjective. However, we selected well established methodological
criteria, and the assessment can be checked by the reader (table 3). Also, the reader
could use other criteria to see whether substantial changes would occur in the methodo-
logical assessment.

Results

There are 12 published controlled trials on the efficacy of garlic supplements in patients
on levels of cholesterol and triglycerides, rheological parameters and blood pressure
(table 1). In 6 pharmacological studies with garlic supplements, the effects on mainly
rheological parameters were measured several hours after the administration of one
single dose (table 2). The trials of this last group (with only a single administration of a
garlic supplement) cannot be considered as proof of the clinical efficacy of garlic prepa-
rations in patients. The methodological quality (table 3), which is aimed at the clinical
efficacy, was not assessed for these last 6 trials. In no trial, cardiovascular morbidity or
mortality has been assessed, only risk factors or risk indicators were measured. Almost
all trials have been performed recently, starting in the second half of the 1980s. In most
trials only small numbers of participants have been used. There was only one exception,
a trial in which a group of 110 patients on active treatment has been compared with the
same number of patients on placebo.” Most trials have been performed in Germany, and
the duration of the intervention was 4 weeks to 6 months. Compared with the trials of
fresh garlic, the dosages which have been used are rather small {equivalent to approx, 2
grams of fresh garlic). This is an interesting fact. The only product of which there is
evidence from more than one single trial is Kwai / Sapec, two trade names for essentially
the same garlic preparation. Efficacy research is necessary for each individual product,
since there are great differences in the fabrication process of the garlic supplements and,
consequently, also different concentrations of active substances.

The size of the effect found on cholesterol levels and triglycerides is not consistent across
the trials: it varies from no effect at all to a difference of almost 20% compared with
placebo. However, a majority of the trials report positive results. For the effects on rheo-
logical parameters and blood pressure, differences between the clinical trials are even
larger (table 1).

In the six trials evaluating the effects of a single administration of garlic, a decrease has
been reported of hematocrit in four studies and a decrease of blood viscosity in three
studies (table 2). An increase of capillary blood flow and erythrocyte velocity was repor-
ted in 4 studies. Also, in one of the clinical studies, an increase in erythrocyte velocity
was reported after 4 weeks of garlic treatment.” It appears from these trials that garlic
treatment may result in an increase of blood flow. As stated before, with respect to the
clinical efficacy of garlic supplements, only limited conclusions can be drawn from these
small pharmacological studies.

When the methodological quality of the trials is considered (table 3) it can be concluded
that almost all trials have methodological shortcomings. Reading table 3 vertically one
immediately sees that shortcomings already occur at the most important moment: the
beginning of the experiments. In no trial there has been an attempt of prestratification,
and the numbers of patients included are small. Only once, the method of randomization
was described, and frequently the methods by which the effects were measured have
been insufficiently described. Also, in half of all trials, the data presentation was insuf-
ficient to enable the reader to check the assessment of the effects. If the criteria which
are used to register medications would be applied to these trials, only the trial of Mader
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Table 1

aython number duration  highest daily  choles~ trighy- rheotogy blood subjective symp-
year dusage ferol cerides pressyre toms improved
Lastomski, 44138 12 weeks 300 mg no change po chasge no change improve-  headhache,
19844 Tija Rogoif ment in sleep, dizziness,

T7%{/57%  operating capa-
of patients  city, joy of life,

phiysical well
being
Firnsi, 1985° 10/10 4 weeks 600 mg Kwai  -Z2/12 -39-28 no change no change nm
Luley, 1986° 34;51 6weeks 600 my; no change RO change no change no change  nm
CTOSBOVEr 1350 myg
dried gartic
Lau, 19877 16/16 & months 1000 mg Kyolic -14/3 lowering nm nm nm
Sitprijs, 1987% 20120 1mionth 700 mg spray /1 -3/-5 nm nm nm
dried garlic
Bairie, 1987° 20 4 weeks 18 mg cold -8/-2 nm -16/+6 643 nm
crossover pressed garlic platelet
oil aggregation
Kandziora, 20020 12 weeks 600 mg Kwai  -6/-2 -Bf1 no change -14/-14 nm
1988°
Kandziora, 20020 12 weeks 600 mg Kwai  -1040 -8-1 no change -16/-8 nm
19881
Auer, 1989 2423 12 weeks 600 mg Kwai  -14)7 -18/-6 nm -13/-4 nm
Mader, 19902 1107111 16 weeks 800 mg Sapec 1243 172 i positive lack of encrgy,
trend for  fatigue
garlic
group
Vorberg, 1990 20120 16 weeks 900 mg Sapec  -21/-3 24/-5 nm . only small  activeness, ener-
change gy, good mood,
fatigue, anxiety,
sensitivily, agita-
tiom, irritability
Kiesewelter, 30/30 4 weeks 800 mg Kwai  no change no change Decreased pla-  insufficient nm
1991 \elet aggrega-  dala presen-

tion. Erythro-  ted
cyle velocity in

nail fold capil-
laries: +49/0

" divides garlic group from placebo group; nm = not measured

might be judged to be of acceptable quality for the assessment of the efficacy of a garlic
preparation. Most trials have shortcomings on 4 - 6 items of good methodology, and thus
there is a serious chance that the result are biased.

The trial with the best methodological quality has been performed by the study group on
phytotherapy of the German Association of General Practitioners. This was a multicenter
placebo-controlled randomized study with parallel groups conducted in 30 practices of
general practitioners in Germany.” Patients received either 4 garlic tablets containing a
total of 800mg garlic powder, which was standardized to 1.3% alliin, or placebo tablets
which were identical in appearance, for a period of 4 months. A total of 261 patients
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Table 2

author, number

year

duration

chioles-
ferol

highest daily
dosage

trigly-
cerides

blood
pressure

rheology

subjective symp-
toms fmproved

Jung, 19895 10710

Kicsewetter,
1990% 10
. crossover

Jung, 199017 10
crossover

Wolf, 1990'* 20
CrOSsover

Tung, 19917% 10
CTOSS0OveT

Kascielny, B
19912 crossover

onoe

once

onee

once

once

once

1200 mg Kwai  mim

600 mg Kwai  nm

900 mg Kwai  nn

900 mg Kwai  nm

800 mg + no change

1. 900 mg Kwai nm
2. 270 mg

Sanhelios
3. 5 mg Xund

o

nm

el 4]

no
differences

nm

Hematoerit:
540, visoosity:
/0. No change
for several other
parameters

no change

Hematocrit: nm
-340, viscosity:
240, fibrinolytic
activity (1-PA)
+ 517435
Erythroeyte +44-3
velocity in skin
capillaries:

+55{+10

Cutaneous capil-

lary blood flow:
+45/+5,

Diameter i
conjunctival ves-
sels. Arterioles:

+ 40 Venules:
+6/-1 Capilla-

ries: D0

Hematoerit: nm
=3+ 2 Viscosity:
+2/+3 Erythro~
cyte velocity:

+4/.20

Hematoerit:
1. -3/

2. -0

3. 200
Viscosity:
1342

2. 4142
3 +2
Erythrocyte
velocity:

1. +27)-13
Z, 113

3 415,13

no change

nn

feliy

i)

ne

nm

[ader

F divides garlic group from placebo group; nm = not measured

with cholesterol levels of 200-300 mg/dl and/or triglyceride values of 200-300 mg/d|
entered the trial. Relevant baseline characteristics were presented in detail for the active
and placebo groups. There was no prestratification, but the method of randomization
was described (numbers generated on a computer and balanced in blocks of 10 per in-
vestigator). Fifteen percent of the randomized patients dropped out of the study, and
both the reasons and the distribution between the groups of dropouts and participants
were described. Cholesterol levels in the active group dropped from 266 to 235 mg/dl
compared with a drop from 262 to 255 mg/dl in the placebo group. In the active group,
triglyceride values dropped from 226 to 188 mg/dl and in the placebo group from 217 to
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213 mg/dl. There was no check of compliance. Howeves, patients were asked whether
they or others had been aware of any garlic odor. Garlic smell was mentioned in up to
21% of the cases in the active group, and also in up to 9% of the placebo group. This
indicates the necessity of checking whether the trial was indeed double blind. In this
case, blinding was partially broken, a fact which might have impact on the results.
However, it is very difficult to estimate the magnitude of this bias. Of course, it is
interesting to assess the results for the patients who are still blinded in each group.
However, such an analysis ignores the fact that also the still biinded people from both
groups may not be comparable anymore. Finally, it must be mentioned that in all other
trials there was no check of blinding at all, and critics of garlic therapy could very well
assert that the results of all these trials are potentially {or even probably) biased.

Table 3. The methodological score assigned o the experiments

first author, year A B C D E F G H 1 TOT
Lutomski, *84° + ~ - + - + + + * + 5
Ernst, '85° + = - + - — + - + - 75
Luley, "86° - - - * - + + + = - 4
Lau, '87" * - - * + + + + * + 5.5
Sitprija, "87° + - - + + * * + + + 6
Barrie, '87° * - - * + + + + + + 65
Kandziora, *88° + - - * + + - - + + 55
Kandziora, '88" + - - + + + + + + + 6.5
Auer, "§9" + - - + + - + + + + 6
Mader, "90" + + - + + + + + * + 8.5
WVorberg, "90" + - - + + + + * * + 7
Kiesewetter, "91" + - = + - - + * + + 45

: item is scored

: ftem is not scored

:item is partly scored (25-50 patients in category B)
: total number of items which were scored

AR+
o]
=

Patient characteristics adequately described

Al least 50 patients included per group

Prestratification (matching) on relevant prognostic factors
¢ Randomization

Presentation of relevant baseline characteristics

Less than 20% dropouts, dropouts described

: Intervention well described

. Double blinding

Effect measurement relevant and well described
Presentation of the results

STIQTEHUOE>

Discussion

The composition of different parlic preparations probably varies considerably. It might
well be that after processing and storage, a part or even all of the active ingredients have
disappeared. The contents of the preparations are difficult 1o establish, and the consu-
mer must already be contended if the product is at least standardized on one or two
(active?) ingredients. Consequently, claims about health effects must be substantiated by
means of controlled trials for every single garlic supplement. Controlled trials on the
efficacy of single active components of garlic are completely Jacking, although it is pos-
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sible to make several of the substances synthetically which are claimed to have pharma-
cological actions.

There is an interesting contrast between the dosages used in trials of fresh garlic (many
grams a day) and in most trials of garlic supplements (equivalent to 1-2 grams of fresh
garlic a day). Of course, for supplements, low dosages have been chosen because of the
odor, since the active ingredients are the same ingredients which cause the odor. Are the
dosages which have been used in trials of fresh garlic too high, or must we be careful
when there are claims of supplements with lower dosages? It might also be that in order
to cause changes in blood lipid levels and blood pressure, higher dosages are needed
than those needed to influence for example rheological parameters. The existing evi-
dence from controlled trials in humans is inconclusive to answer these questions.

For future trials on the efficacy of garlic supplements, the contrasted groups must be
prognostically comparable at baseline. To ensure this, there are several sirategies avail-
able: restriction to more homogeneous groups of patients, prestratification, using large
numbers of participants (if possible), random allocation, and after randomization presen-
tation of baseline characteristics for active and placebo groups. The method of fabrica-
tion of the substance which is used must be described, and it must be mentioned on
which active ingredients it has been standardized. The study of Mader has shown how
important it is to check double blinding. For the blinded effect measurement relevant
outcome parameters must be used, which would include not only cardiovascular risk
factors / risk indicators, but also the effects on subjective complaints which might be
manifestations of underlying cardiovascular disease. Well performed trials comparing the
effects of garlic supplements with registered products for similar indications are lacking.
To be truly convincing, also the effects on cardiovascular morbidity / mortality should be
assessed. However, such trials would cost an enormous amount of money, and they
would take many participants who must be willing to be on placebo treatment for a long
time. Whenever possible, raw data with means and confidence intervals should be pre-
sented, not only for the separate groups, but also for the between group comparisons.
The value of review articles depends, among other factors, on how completely and how
validly the included publications represent the total available evidence. A major problem
in summarizing the existing literature is finding all publications addressing the subject of
interest. However, even if all the published literature is identified and included in a
review, the problem remains that there might be relevant research findings that have not
been published. Publication bias complicates the interpretation of reviews and meta-
analyses. If favorable results are published more often, there will be an overestimation of
the effects of a treatment. Although it is probable that part of all performed garlic
studies has not been published, it is impossible to judge the extent of publication bias in
research of garlic supplements, and the influence on the existing state of affairs. How
can we make sure that publication bias does not occur? If there would be a registration
of all garlic trials before they are started, all trials - published and unpublished - could
be followed up. Also, reviewers could restrict themselves to registered trials for their
main conclusions. Other information could then be viewed as most of nowadays reviews:
prone to publication bias.

Conclusions

There are 12 published clinical trials on the efficacy of garlic supplements on cardiovas-
cular risk factors. There are also 6 controlled pharmacological studies with parlic sup-
plements, measuring the effects of a single administered dose on rheological parameters.
The size of the effect found on cholesterol levels and triglycerides is not consistent across
the clinical trials: it varies from no effect at all to a difference of almost 20% compared




82 Chapter 10

with placebo. However, a majority of the trials report positive results. For the effects on
rheological parameters and blood pre%ure differences between the clinical trials are
even larger. In the six pharmacological trials evaluating the effects of a single administra-
tion of garlic, it appears that treatment with garlic supplements may result in an increase
of blood flow.

In half of all trials; the data presentation was insufficient to enable the reader to check
the assessment of the effects. Most trials have shortcomings on 4 - 6 items of good
methodology, and thus there is a serious chance that the result are biased. The interpre-
tation- of reviews and meta-analyses is further complicated by publication bias.
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Summary

Objective - To establish whether there is evidence from controlled trials in humans on
the efficacy of Ginkgo biloba extracts in intermittent claudication and cerebral insuf-
ficieney.

Design - Criteria-based meta-analysis. Assessment of the methodological quality of 15
trials on intermittent claudication and 38 trials on cerebral insufficiency. Trials were
scored using a list of predefined criteria of good methodology, and the outcome of the
trials was interpreted in relation to their quality. A comparison of the quality was made
with trials of pentoxifylline and co-dergocrine, which are registered products for the same
indications.

Setting - Controlled trials published in any language.

Muin cutcome measures - Results of the trials with the best methodological quality. Trials
in intermittent claudication and in cerebral insufficiency were considered separately.
Results - For intermittent elaudication only 2 trials were reasonably well performed; for
cerebral insufficiency there were 8 well performed trials. Shortcomings were limited
numbers of patients included, and incomplete description of randomization procedures,
patient characteristics, effect measurement and data presentation. In no trial double
blindness was checked. For both indications virtually all trials reported positive results, in
most trials the dosage was 120 mg Ginkgo extract a day, given for at least 4 - 6 weeks.
For the best trials, there were no marked differences in the quality of the evidence of
the efficacy of Ginkgo in cerebral insufficiency compared with co-dergocrine. The results
of the review may be complicated by a combination of publication bias and other biases,
because there were no negative results reported in many trials of low methodological
quality.

Conclusions - Positive results have been reported for Ginkgo biloba extracts in the treat-
ment of cerebral insufficiency and intermittent claudication. The clinical evidence is
similar to that of some widely registered products which are prescribed for the same
indications. However, further studies should be conducted for a more detailed assess-
ment of the efficacy.
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Introduction

E;{:tmcm fmwm the leafs of the Ginkgo biloba tree (maidenhair tree) are used by patients
with complaints of peripheral vascular disease such as intermittent claudication, and in
the treatment of cerebral insufficiency. Symptoms in elderly people such as dizziness,
tinnitus, headaches, difficulties of concentration and memory, lack of energy, depressive
mood and anxiety are claimed to be relieved by treatment with Ginkgo. These symptoms
have been associated with decreased cerebral circulation; sometimes they are considered
early symptoms of dementia either of the degenerative or the multiple infarctions type.
Often no explanation for the symptoms is found.

Several mechamisms of action from Ginkgo extracts have been described: (1) Effects on
blood circulation such as vasoregulating activity of arteries, capillaries, veins (increased
blood flow) and rheological effects (decreased viscosity, antagonistic to platelet activating
factor receptors); (2) Metabolic changes, for example on neuron metabolism (increased
tolerance for anoxia); (3) Beneficial influence on neurotransmitter disturbances; (4)
Prevention of damage of membranes caused by free radicals. These effects may be
caused by single active ingredients, or by the combined action of the many active agents
found in Ginkgo extracts. The most important are considered flavonoid substances
(Ginkgo-flavone glycosides, biflavonoids) and terpenoids (ginkgolides and bilobalide).****
There are 4 Ginkgo preparations which have been used in controlled trials: Tebonin®,
Tanakan®, rokan® and Kaveri®. The first three are different names for the same extract
called EGB 761, and they are standardized on the amount of Ginkgo-flavone glycosides
(24%) and terpenoids (6%}). The fourth is standardised on the same ingredients in com-
parable dosages (25% Ginkgo-flavone glycosides, and recently also 6% terpenoids). The
dosage is 3 tablets of 40 mg Ginkgo extract a day, given for at least 4-6 weeks.

In Germany, Ginkgo biloba is one of the most frequently prescribed drugs: more than 5
million prescriptions in 1988, at a cost for the health insurance of 370 million DM.* In
1989, this cost was for Tebonin alone 219 million DM, and for rokan 62 million DM.
This is by far the highest amount, followed by Adalat (nifedipine) with 195 million DM
In France there is also a large Ginkgo market, whereas in other countries such as the
Netherlands, the U.K. and the U.S.A. most people and physicians have never heard of
Ginkgo.

In this article, the evidence from controlled trials in humans of the clinical efficacy of
Ginkgo biloba will be presented. The methodological quality of these trials will be em-
phasized. Almost all trials have been done in patients with cerebral insufficiency and
patients with intermittent claudication. Because in many countries Ginkgo is not regis-
tered, we also compared the quality of the evidence with that of two widely registered
products for similar indications: pentoxifylline (Trental®) for intermittent claudication
and ergoloid mesylates, also called co-dergocrine (Hydergine®) for cerebral insufficiency.

Materials and methods

Trials in humans assessing the effects of Ginkgo on intermittent claudication and clinical
symptoms of cerebral insufficiency were eligible if parallel index and control groups
were included. Crossover trials were also eligible. Trials in healthy volunteers were exclu-
ded.

Experiments were found by means of various strategies: ‘

(1) computer searches: MEDLINE online 1966-91 (Keyword: Ginkgo biloba) and EM-
BASE online 1974-91 (Keywords: Ginkgo, Ginkgo biloba); (2) checking references exten-
sively, in articles on clinical research and in textbooks;® (3) personal communication with
researchers; (4) correspondence with and visiting major manufacturers of Ginkgo biloba
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medications. Trials published in any language were eligible, without restrictions. Interes-

tingly, two trials we knew of were not identified in our computer search.**® When we

checked, it turned out that these publications can be found using the free text terms

Gingko and Gingkco. We identified several other articles on Ginkgo in which the word

was spelled as Gingko! It could well be that in other subjects this problem of computer

searches will also oceur.

We asked the manufacturers of Trental®e and Hydergine® to send us the best clinical

trials of their product. We compare the best studies of Ginkgo biloba with 5 studies of

each product.

To explore the possibility that an increasing number of methodological shortcomings is

reflected in the results of the trials, criteria for a methodological assessment of the ex-

peériments were established. A motivation and discussion of these criteria and scores has
been published earlier.”

Starting from a maximum score of 100 points, we divided these among 7 methodological

criteria.

(A) Patient characteristics adequately described: 10 points. - Description of the patients
(gender, age, hospitalized or outpatient) and the symptoms, including their duration
and severity. If appropriate, also a description of relevant prognostic factors (e.g.
walking distance, diabetes and smoking habits for intermittent claudication).

(B} Number of patients analysed: 30 points. - 100 or more patients per group = 30
points, 75-99 patients per group = 25 points, 50-74 patients = 20 points, 40-50
patients = 15 points, 25-40 patients = 10 points. A crossover trial with 70 partici-
pants (35 given active treatment and 35 placebo in each period) would score 10
points.

(C) Randomization: 20 points. - Twenty points if the method of randomization was
described and correct;, 10 points if the method was not described or if some form
of pseudo-randomization was applied. If there were fewer than 25 participants per
group, half the score was given unless there was prestratification (matching) on
relevant items and a table showing comparable baseline characteristics.

(D) Intervention well described: 5 points. - Administration of Ginkgo preparations:
dosis and duration of treatment.

(E) Double blinding: 20 points. - Twenty points if the placebo was described as indistin-
guishable, 10 points if double blinding was only mentioned.

(F) Effect measurement relevant and well described: 10 points. - Measurement of the
effect must be sensible and reproducible. Five points each for relevance and ade-
quate description.

{(G) Presentation of the results in such a manner that the analysis can be checked by
the reader: 5 points. - Prepending on the effect measurement, at least the mean(s)
and standard deviation, standard error, or confidence interval in each group must
be mentioned, or the number of patients with a certain outcome (for example, if
rates or proportions were used).

Sometimes only part of the score was given if the description was unclear, or if only

some of several interventions, measurements of outcome, or data presentations met the

criteria. In the second criterion we chose to use the number of patients analysed instead
of the number randomized because in many publications dropouts were not accounted
for. For the effect measurement, because we wanted to know whether Ginkgo treatment
reduces the patient’s complaints, we considered clinical effects (severity of symptoms)
more important than pathophysiological effects, such as anklefarm blood pressure index
or an electroencephalogram. As for the statistical criterion, we did not demand confiden-
ce intervals for the comparisons between groups because then virtually no trials would
score the criterion.
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All articles were scored at least twice, and differences mostly caused by reading errors
were resolved by discussions. The largest difference was 15 points: Assessment of articles

using these criteria provides a score that gives an indication of the methodological quali-
ty of each trial.

Results

Intermirtent claudication

From a total of 15 studies for this indication, 8 have been performed in Germany, 5 in
France 1 in Italy and 1 in the U.K. Three of these were published in journals indexed in
the Index Medicus. Only two trials are of acceptable quality (75 and 66 points in table
1), but they are certainly not perfect. The shortcomings can easily be detected reading
table 1 vertically. The most frequent shortcomings are small numbers of patients and
inadequately described randomization. Also, the description of patient characteristics and
effect measurement, and the data presentation were often insufficient. However, the
results are consistent: all trials indicated positive effects; we were unable to find any
negative trial.

Table 1. Intermittent claudication

author, year preparation result CH NU RA IN DB EF DA TOT
Maximum 10 20 10 5 100

[
<
o)
s
wh

Bauer, "84'% Rokan sign. 0 15 1w s 20 W S 75
Saundreau, *89™ Tanakan sign. 8 100 10 5 20 10 3 66
Bulling, 91" Rakan sign. 8 0 10 5 20 8 5 56
Salz, "80% Rékan sign. 6 0 10 5 20 10 0 51
Thomson, 90" Tanakan pos. 5 0 5 5 20 10 3 48
Garzya, '817 Tanakan pos. & 0 5 5 20 10 0 46
Courbier, *77* Tanakan sign. 8 0 o s 20 8 0 41
Bohmer, "88" Rokan pos. 10 0 5 5 1w 1w o0 40
Rudofsky, g7 Tebonin pos. 4 0 5 5 10 8 5 37
Frileux, *75" Tanakan sign. 4 a 0 5 20 3 3 35
Dielm, "90% Tebonin sign. 4 v 5 5 10 5 0 29
Ambrosi, *T5% Tanakan sign. 6 0 o 5 10 3 03 21
Baitsch, "86" Réskan pos. 8 0 5 5 0 5 3 26
Berndt, "87% Rokan sign. 8 0 5 5 a 8 0 26
Bastide, "78% Tanakan pos. 6 0 0 3 0 5 0 14
Legend:

TOT : total number of points scored

sign. : index group fared better (author stated that result was significant}

pos. : positive trend (or significant effect for only some of the effect measurements)

CH: Patient characteristics; NU: Number of patients per group; RA: Randormization; IN: Intervention well
described: DB: Double blind; EF: Effect measurement well described; DA Data presentation,

The trial of Bauer,™® in patients with Fontaine’s stage IIb claudication (pain-free walking
distance less than 100 m), shows an average increase of the total distance walked from
112 to 222 meters on Ginkgo compared with an increase from 145 to 176 meters on
placebo. The treatment, 120 mg Ginkgo extract daily, was given for 6 mumhs.ﬂ T ’hew trial
of Saundreau et al,* in patients with pain in rest (stage 111 of Fontaine’s classification),
showed a decrease on a 100 mm visual analogue scale for pain from 61 to 30 mm on
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infusions of 200 mg Ginkgo extract for 8 days, compared with a decrease from 51 1o 39
mm in the placebo group. The other trials showed similar or even greater positive ef-
fects.

Cerebral insufficiency

in Germany, 20 studies have been performed for cerebral insufficiency; 14 studies have
been performed in France, 3 studies come from Italy and 1 from the UK.. Fourteen of
these 38 studies were published in journals indexed in the Index Medicus. Compared
with intermittent claudication there is more and better evidence for the efficacy of
Ginkgo in cerebral insufficiency (table 2). Eight trials are of acceptable quality but,
again, not perfect: Six of these are briefly described below. For the other trials, the
methodological assessment shows the same shortcomings as in intermittent claudication:
small numbers of patients, inadequate description of randomization procedures, patient
characteristics, effect measurement and data presentation. As before, all trials show
positive effects compared with placebo on symptoms as described in the introduction
part. The only trial with negative results was in patients with dementia of vascular
origin.*

Schmidt et al” treated 99 out-patients (average age 59) with the diagnosis "cerebral in-
sufficiency" for 12 weeks, with Ginkgo extract containing a daily dose of 150 mg Ginkgo-
flavone glycosides. Fifty paitents received Ginkgo and 49 placebo. The were no drop-
outs. Positive effects were found on difficulties with concentration and memory, tired-
ness, operate capacity and other symptoms. Briichert et al, in a multi-center trial of the
German Association of General Practitioners, assessed the efficacy of 150 mg Ginkgo
extract for 12 weeks in 303 out-patients with cerebral insufficiency.” The average age was
69 and the average duration of the complaints was 46 months. There were 94 dropouts.
Reasons for exclusion from the analysis were effect measurement at the wrong time in
40 cases (verum/placebo: 21/19), inclusion criteria not met (11/12), concomitant treat-
ments which were not allowed (10/15), and discontinuation of treatment (4/11). One
hundred ten patients received Ginkgo and 99 placebo. Positive effects were found on
difficulties with concentration and memory, tiredness, operate capacity and other symp-
toms. Meyer® treated patients (average age 50) with tinnitus and associated symptoms,
such as dizziness and hearing impairment. The average duration of the complaints was
4-5 months; Ginkgo (4 ml containing 160 mg Ginkgo extract a day) or placebo was given
for 3 months; and patients were followed up for 13 months. Improvement or cure was
found after an average of 70 days in patients receiving Ginkgo compared with 119 days
in patients treated with placebo. Taillandier et al* in elderly patients (average age 82)
with symptoms such as dizziness, tinnitus, headaches and difficulties of concentration and
memory found positive effects after three months’ daily treatment with 160 mg Ginkgo
extract. For the effect measurement, they used a scale for the clinical assessment of
geriatric patients (I'échelle d’appréciation clinique en gériatrie, E.A.C.G). Haguenauer et
al" assessed the effects in patients (average age 50) with a vertiginous syndrome of
recent onset and undetermined origin. After 3 months, symptoms disappeared in 47% of
patients treated daily with 160 mg Ginkgo extract compared with 18% of those on place-
bo. Vorberg et al” gave daily 112 mg Ginkgo extract, containing 30 mg Ginkgo-flavone
glycosides to patients with an average age of 70 years. After 12 weeks’ treatment positive
effects were found for difficulties of concentration and memory, anxiety, dizziness and
headaches.
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Table 2. Cerebral insufficiency
ewlh«_mr, year preparation result CH NU RA IN DB EF DA TOT
Maximuim 0 30 20 5 20 1w 5 100
Schmidt, 917 Kaveri sign. 0 20 0 s 20 w0 5 90
Briichert, "91% Kaveri sign. 10 30 w0 s 0w s 80
Meyer, "86% ‘Tamakan sign. 0 20 10 5 W W0 s 80
Taillandier, *86® Tanakan sign. W 25 10 5 200 1w 0 80
Haguenauer, "86% Tanakan sign. w 1w 20 5 20 10 3 78
Vorberg, ‘897 Kaveri sign. 10 15 10 s 20 1w s 75
Eckmann, *90% Kaveri sign. W 10 1w s 20 7 5 67
Wesnes, '87% Tanakan sign. 7 10 1w s 20 10 5 67
Augustin, "76% Tanakan sign. 6 25 10 5 10 5 0 61
Arrigo, '86%Y Tebonin sign. 9 15 10 s w10 3 61
Halama, '91% Kaveri sign. 10 g 10 s 20 W0 s 60
Meyer, "86% Tanakan sign. 10 25 10 0 0 10 s 60
Halama, *88° Tebonin sign. 8§ 0 10 5 20 1w 3 56
Chesseboeuf, *79% Tanakan pos. 10 0 20 k] 0 S 5 55
Maier-Hauff, 91" Kaveri sign. w0 1w s 20 8 0 53
Weitbrecht, 8674 Tebonin sign. 0 0 5 5 20 10 3 53
Schwerdtfeger, "81%  Rokan sign. 8 0 5 5 20 10 5 53
Moreau, "75% Tanakan sign. 3 10 10 5 20 3 0 51
Dieli, *81% Tanakan sign. 7 0 5 5 20 8 5 50
Eckmann, '829 Tebonin sign. 5 10 10 5 10 5 5 50
Dubreuil, 86" Tanakan pos. 9 0 20 5 5 1w ¢ 49
Hofferberth, *91% Kaveri sign. 5 10 10 S 10 8 0 48
Hofferberth, *91% Rokan sign. 6 0 5 5 20 5 5 46
Hofferberth, *89* Rdkan sign. 5 a 5 5 20 5 5 45
Isragl, '87% Tanakan pos. 6 0 5 5 20 8 0 44
Haan, '82%” Tebonin POs. 6 10 10 5 ] 8 5 44
Claussen, "84 Rokan sign. 6 0 5 3 20 5 3 44
Gerhardt, *90% ? pos. 6 10 10 5 0 10 0 4
Hartmann, "91% Kaveri neg. 6 10 0 5 10 8 0 39
GeBner, 85" Rokan pos. 4 0 5 5 0 8 5 37
Agnoli, "80% Tebonin sign. 6 0 5 5 10 10 0 36
Hamann, "85% Tebonin pos. 8 0 5 3 5 3 36
Teigeler, "84% Tebonin pos. 3 0 5 5 10 3 5 31
Pidoux, '83% Tanakan sign. 3 @ 5 5 10 5 0 28
Chartres, '87% Tanakan pos. 8 0 5 0 10 50 28
Natali, *79% Tanakan pos. 7 0 0 5 0 1w s 27
Bono, "75% Tanakan sign. 4 0 0 5 10 5 0 24
Israél, "77% Tanakan pos. 3 0 0 5 0 5 5 18
Legend:
TOT : total number of points scored
sign. : index group fared better (author stated that result was significant)
pos. : positive trend (or significant effect for only some of the effect measurements)
neg. : no difference between Ginkgo and placebo groups

CH: Patient characteristics; NU: Number of patients per group; RA: Randomization; IN: Intervention well
described; DB: Double blind;, EF: Effect measurement well described; DA: Data presentation.

No serious side effects were reported in any trial and, if present, side effects were not
different from those in patients treated with placebo. In most trials, the dosage used is
120 - 160 mg a day; whether other dosages have different effects remains to be deter-
mined. From most trials it appears that the treatment should be given for at least 4 to 6
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weeks before positive effects can be expected. However, in one well performed trial
positive effects were reported after one week treatment, with a higher dosage of 200 mg
a day.”

Publ?she@ trials of pentoxifylline and co-dergocrine which we obtained from the phar-
maceutical firms had equal or slightly higher scores on our methodological assessment.
Table 3 shows the assessment of five trials of each product which according to their
firms were well performed. A comparison shows that the quality of the trials on the
efficacy of these registered products is not much different compared with the best evi-
dence on Ginkgo available at the moment. A direct comparison of Ginkgo and pentoxi-
fylline was made by BShmer et al” in Fontaine stage IIb claudicatio patients. Treatment
with daily 160 mg Ginkgo extract or 1200 mg pentoxifylline during 24 weeks showed
similar improvements (200-250 meters) of the walking distance for both treatments. A
direct comparison of daily 120 mg Ginkgo and 4.5 mg dihydroergotoxine was made by
Gerhardt et al” in patiénts (35-85 years) with symptoms such as dizziness, difficulties of
memory and concentration, headaches and depressive mood. After 6 weeks both groups
showed improvements, comparisons between groups showed no differences.

Table 3.
author, year preparation resuit CH NU RA IN DB EF DA TOT
Maxinmum w 30 20 3 20 10 5 100

Trental & Intermittent Claudication:

Lindgirde '89% Trental sign. 0 25 10 5 20 10 3 83
Tonak *77% Trental sign. 9 20 w s 20 10 3 77
Porter '82% Trental sign. 9 15 10 5 20 10 5 74
Kellner "83% Trental sign. 9 0 5 5 20 10 5 54
Rockaerts "84™ Trental sign. 9 0 5 5 2 10 5 54
Hydergine & Mental Functioning:

Lazzari 83" Hydergine sign. 9 30 10 5 20 100 0 84
Yoshikawa "83™ Hydergine sign. 8 30 10 5 20 5 5 83
Bargheon "73% Hydergine sign. 5 20 20 5 20 10 0 80
MeConnachie "73% Hydergine sign. 9 10 20 5 0 10 s 79
Holtingsworth '80™  Hydergine sign. 9 W W0 5 20 10 0 74
Legend:

TOT : total number of poinis scored

sign. @ index group fared better (author stated that result was significant)

CH: Patient characteristics; NU: Number of patients per group; RA: Randomization; IN: Intervention well
described; DB: Double blind; EF: Effect measurement well described; DA: Data presentation.

Discussion

There are many controlled trials on the efficacy of Ginkgo, 15 in patients with intermit-
tent claudication and 38 in patients with cerebral insufficiency. The authors of nearly all
trials report at least a partially positive outcome, but sometimes we had difficulties to see
this in the data presented.**" Considering the low quality of many trials, we find it hard
to believe that there are no small trials with negative results. Probably such trials exist,
but have not been published. On the other hand, large well-performed trials, which have
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taken much costs and effort, will be published regardless of the outcome. Because of
this, we will base our conclusions only on these well-performed trials.

A problem with our methodological assessment is that limited description of the methods
and ‘.me results in the publication may lead to a lower score. We believe, however, that a
detailed description of this information is as important as using good methodology in
practice. [t would surely be very complicated if every single reader must go after the
necessary information. Also, we scored the trials from the viewpoint of the practitioner
whc_; treats patients. From this point of view, information about what happens to the
patient’s symptoms is more important than for instance a change of the EEG, or the
influence on blood rheology.

It could be argued that other criteria should be used for the methodological assessment
and that this kind of assessment is rather subjective. However, we have selected well
established criteria. Moreover, we see the total score only as an indication whether a
trial is well performed or not. The scores on the individual items may give the reader an
impression why we arrived at such a conclusion. We would like to emphasize that scoring
five points more or less is not very important to us. Furthermore, it is always possible
that a well performed trial has one fatal mistake, for instance a break of double blind-
ness, which would render the results worthless. The probability for making such a mis-
take may increase when the number of methodological shortcomings increases, i.e. when
the score decreases. Unfortunately, we were not blinded in assessing the methodological
score of every publication. We were already too familiar with the publications before we
started to score them. This means that some degree of reviewer bias cannot be excluded.
Any reader, however, can check our points assignment and apply different weights to
different criteria.

Meta-analysis is becoming fashionable. In our opinion too much stress is put on statis-
tical pooling of study results. Criteria for deciding whether therapies, patients from dif-
ferent parts of the disease spectrum and end points are similar enough to be pooled are
not yet available. The rationale of criteria-based meta-analyses (such as this review) is
that it makes no sense to combine data from good research with data from bad research.
We did not pool the results of the better studies because the material is too heteroge-
neous.

Double blinding, even if the placebo is described as indistinguishable, has to be checked
by asking the patients in which group they believe that they were during the trial. Blind-
ness must be checked early in the trial, before the treatment is expected to have an
effect, because positive effects would break the code. It is easy to state that a trial was
double blind, but patients and doctors have many ways to break the code. The Ginkgo
and placebo preparations which were used in some of the trials were shown to us. They
were absolutely identical in appearence, and they ought to be swallowed. However, when
bitten on, the tablets can easily be distinguished, because of the bitter taste of the
Ginkgo tablets, and because the contents look different. This might explain differences in
favour of Ginkgo treatment. Double blinding was not checked in any trial. However, in
half of all trials the placebo was described as indistinguisable (at least for several charac-
teristics). It appears that regarding double blindness it is frequently not right to believe
the authors’ statements in the methodology section.

We compared the quality of the Ginkgo trials with well performed trials of pentoxifylline
and co-dergocrine, which themselves are not uncriticized. Looking at the evidence of
only well performed trials, it can be concluded that for intermittent claudication the state
of affairs is interesting but as yet insufficient to draw positive conclusions for treatment
with Ginkgo. Compared with pentoxifylline, the best trials on Ginkgo have a higher like-
lihood of bias. It would be interesting to see the results of new, better trials.
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For cerebral insufficiency, it must be mentioned that this is a strange compilation of
different symptoms. There may very well be some common factors in the etiology, but
one can asg easily argue that there is no connection whatsoever. We have described the
characteristics of the patients in the best trials, and leave this problem to the reader. The
best trials have the same quality as well performed trials of co-dergocrine.

From the mechanisms of action as deseribed in the introduction, there seems to be some
biological plausibility for potential beneficial effects of Ginkgo. Further support comes
from controlled trials with healthy volunteers. Pesitive effects of Ginkgo were found
using psychological tests for reéaction and memory.™”

Another way to assess the evidence is to ask yourself whether you would take Ginkgo
whien you would have similar symptoms. For cerebral insufficiency, our answer would be
affirmative: considering that there are no side effects, we both might try it. However, we
think that also for these indications additional evidence is warranted. Vertical reading of
the tables immediately shows the major drawbacks of existing research. In future experi-
ments double blindness should be: checked, and there should be larger numbers of
patients, better description of randomization procedures, patient characteristics, effect
measurement and data presentation.
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Clinical trials of homoeopathy

Jos Kleijnen, Paul Knipschild, Gerben ter Riet

Abstract

Objective—To establish whether there is evidence
of the efficacy of homoeopathy from controlled trials
in humans.

Design—Criteria based meta-analysis. Assess-
ment of the methodological quality of 107 controlled
trials in 96 published reports found after an extensive
search. Trials were scored using a list of predefined
eriteria of good methodology, and the outcome of
the trials was interpreted in relation to their quality.

Serring—Controlled trials published world wide.

Main outcome measures — Results of the trials with
the best methodological quality. Trials of classical
homoeopathy and several modern varieties were
considered separately.

Results—In 14 trials some form of classical
homoeopathy was tested and in 38 trials the same
single homoeopathic treatment was given to patients
with comparable conventional diagnoses. Combi-
nations of several homoeopathic treatments were
tested in 26 trials; isopathy was tested in nine trials.
Most trials seemed to be of very low quality, but
there were many exceptions. The results showed a
positive trend regardless of the quality of the trial or
the variety of homoeopathy used. Overall, of the 105
trials with interpretable results, 81 trials indicated
positive results whereas in 24 trials mo positive
effects of homoeopathy were found. The results of
the review may be complicated by publication bias,
especiallyinsucha controversial subject as homoeo-
pathy.

Conclusions— At the moment the evidence of
clinical trials is positive but not sufficient to draw
definitive conclusions because most trials are
of low methodological quality and because of
the unknown rofe of publication bias. This indicates
that there is a legitimate case for further evaluation of
homoeopathy, but only by means of welt performed
trials.

Introduction

A survey of 293 general practitioners in The Nether-
lands showed that 45% of them think that homoen-
pathic remedies are efficacious in treating upper
respiratory tract infections ot hay fever." On the other
hand, many doctors do not believe that homoeopathy is
an efficacious treatment as it is highly implausibsle that
infinitesimally dilured substances reiain their bio-
logical effects. Lt is also often stated that homocoy why
has not been evaluated using modern methods
is, controlied trials. The first argument may be truc,
bur the second is ceriainly not true. Reading an article
abaut poilen €30 in hay fever increased our interest in
homoeopathy.” We could not belicve the positive result
{was it coincidence?) and thereiore we started 1o search
for further reports. Here we present 107 controlled
trials of homoeopathy.

Homoeopathic medicine is a svstem developed by
Samuel Hahnemann from the similia concept: “similia
similibus curantar.” This implies that a diluted,
“potentised” agent, which (when undifuted) in healthy

BMJ voLums 302 9 yERRUARY 1991



96

Chapter 12

individuals induces complaints resembling those of the
patient, can be tsed o cure the patient.

Potemiation is 2 combination of dilution and shak-
ing of a substance. A plant—for example, Armicg
montana—is macerated. and dissolved 1o alcobol. One
part of this “mother tncmre” is mixed with nine parts
{11 poreney) or 99 parts (CI porency) of 90% alewhiol
{the concentration of thé alcoholic solution may vary
betwedn manifacturersy and then vigorousty shaken.
This process can be repeated many Lmes, resulting
i very high dilutions {potencies): D% means one
molecule of the original substance in 10° molecules of
90% alcohol; C6 means one molecule in 10 molecules.
In powencies of D24 or C12 and higher it is very
unlikely that even a single molecule of the mother
tincture is present, The idea is, however, that higher
potencies work more strongly than lower potencies.

Using the similia principle the classical homoeo-
path rries 1o find a substance thar fits the patient’s
coniplaints as much as possible: Unusual symproms
that de not fit the symptom complexes recognised by
conventional medicineg may be considered even more
important than the regular symptoms. This is why
homoeopathy is a highly individualised 1reaunent,
resulting in different treatments for patients who
would receive an identical rreatment in conventional
medicine. In modern homoeopathy combinations of
several or many homoeopathic substances are often
used, especially in over the counter preparations. The
classical homoeopath will never use this polypharmacy.
Also, according to classical homoeopathy a similium
must be used and not a potentiation of the causal agent
(for example, pollen in hay fever or lead in lead
poisoning), which is called isopathy. Phytotherapy is
the administration of herbs or low potencies of herbs
(D2 or so). These preparations may stll have pharma-
cological effects, and therefore it is sometimes difficult
to demarcate phytotherapy from modern homoeo-
pathy, the fundamental difference being the applied
low dose toxicology principle in homoeopathy. This
description of homoeopathy indicates that it is not just
another therapy buta distinct outlook in medicine, and
several interpretations have developed, often contra-
dictory to one another.

For this review we searched exhaustively for pub-
lisheed reports to investigate the clinical evidence of the
efficacy of homoeopathy, regardless of its (o us)
implausibility. The positive and negative evidence was
weighed against the methodological quality of the
research,

Materials and methods

Trials were eligible if parallel index and control
groups were included. Crossover designs were also
eligible, but controlled studies in animal models were
excluded.

Bxperiments were found by various strategies: a
computer search (MEDLINE online 1966-90; key-
word homeopathy); checking references extensively,
in articles on clinical research and in textbooks™;
checking the proceedings of conferences of homoeo-
pathy; checking the contents of several journals
of homocopathy; personal conununication  with
researchers; writing 1o and visiting major manufac-
turers of homoeopathic preparations; and visiting
several libraries specialising in homoeopathy. This
process of collection wok place over a period of more
than three vears. Trials published in any language were
cligible, without restrigtions.

Classical homoeopathy uses individual diagnoses
and treatments. From a homogeneous group given
diagnoses in conventional medicine the patients suit-
able for homoeopathic treatment can be selected. This
results in acceprable participants from both regular

and homoeopathic points of wiew. Individual treas-

ment is prescribed, and then the patients are randomly
allocated to homoeopathic or placebo treatment. If
necessary, the prescription may be changed in the
course of time and, of course, patients who started on
placebo stay on placebo.”

When the same homoeopathic drug or combination
of homoeopathic drugs is given 1o all patients with 2
comparable regular diagnosis, trial methodology is the
same as in regular medicine. This also goes for wials
testing isopathy.

Because the effects of most homoeopathic treat-
ments are meani to last for longer periods, the
interpretation of crossover trials is complicated by
carryover effects. The analysis will be very difficult,
and consequently parailel experiments are preferable.

To explore the possibility that an increasing likeli-
hood of bigs (an increasing number of methodological
shortcomings) js reflected in the results of the trials;
criteria for a methodological assessment of the experi-
ments were established. We put much weight on
the number of participants. In most indications for
homoeopathic treatment subjective symptoms are the
main ourcome phenomenon. Substantial improve-
ments of patients in the control group can be expecied,
and fairly large groups, which are comparable at
baseline for prognostic factors, are needed for valid
assessment of the efficacy. In trials with lLmited
numbers of participants one cannot be confident that
randomisation will equally divide known and un-
known confounders over the experimental and control
groups. As well, publication bias may be less likely for
experiments with large numbers of participants: the
effort and costs entailed will increase the likelihood
that a paper is submitted for publication. Thus a main
argument for our emphasis on refatively large numbers
of participants was not the likelihood of tvpe II error,
which also depends on the estimated size of the effect,
but mainly our worry about incomparability at baseline
of the groups and the likelihood of publication bias.

Other major criteria for methodological soundness
were randomisation and double blindness. When
prognostic factors of the tliness, other than rhe inter-
vention under study, are insufficiently known, random
allocation to the contrasted treatments is useful o
ensure a comparable prognosis. Double biindness is
important for keeping the imterventon exactly the
same in the contasted groups except for the homoeo-
pathic reavment, and for an unbiased assessment of
the effects. This is especially important if it concerns
the relief of subjective symptoms, as is often the case in
homosopathic rearmena.

Starting from a maximum score of 100 points, we
divided these among seven methodological criteria.

(1) Patent characteristics adequarely described: [0
poings— Description of the syproms and, if appro-
priate, of their duration and severiey.

(2} Number af patients analysed: 30 points—One
hundred or more patients per group analysed=30
poings, 50-%9 patients per group =20 points, and 25-49
patients per group= 10 poiats. A crossover trial with 70
participants (35 given active treatment and 35 given
placebo in each period) would score 10 points. In irials
assessing the prophylactic effects of homoeopathy the
number of patients with the outcorne phenomenon was
used. C.

(3) Randomisation: 20 poirus— Twenty poiats if the
method of randomisation was described and correct,
10 points if the method was nor described or if some
form of pseudorandomisation was applied. If there
were fewer than 25 participants per group, half the
score was given unless there was prestrarification
(matching) on relevant items and a table showing
comparable baseline characteristics.”

(4) Intervension well deseribed: 5 poings — Adminis-
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wration {doses, duration) and origin {method of manu-
facture) of homoeopathic preparations.

(5) Double blinding: 20 paings— Twenty poins i the
placebo was described as indistinguishable, 10 points if
double blinding was only mentioned.

!,_[ﬁj E ffect measurement relevant and well described: 10
poinis— Measurement of the effect must be sensible
and reproducible. Five points each for relevance and
adequate description.

{7y Presenvation of the resulls in such a manner that
the analysis can be checked by the reader: S poinis—
Depending on measurement of the effect, at least the
mean(s) and standard deviation, standard error, or
confidence interval in each group must be menationed,
or the number of patients with a certain outcome {for
example, if rates or proportions were used).

Somertimes only part of the score was given if the
description was unclear, or if onlv some of several
interventions, measurements of outcome, or data
presentations met the criteria. In the second criterion
we chose to.use the number of patients analysed instead
of the number randomised because in many publica-
tons drop outs were not accounted for. Often the
number of patients admitred was not even mentioned.
In the seventh criterion we did not demand confidence
intervals for the comparisons between groups because
then virtually no trials would score the criterion, with
only a few exceptions.’**

All articles were scored by at least two of us, and
differences, which were mainly caused by reading
errors or by unclear descriptions in the publications,
were resolved by discussions. Most of these differences
occurred in patent characteristics and descriptions of
measurement of the effect; in these cases the relevance
and sensibility had ro be judged. The largest difference
was 13 points,

Assessment of articles using these criteria provides a
score that gives an indication of the methodological
quality of each trial. This quality is an important factor
in weighing the conclusions of different trials and, of
course, on the impact on the reader’s opinion of all the
evidence presented. We have selected well established
methodological eriteria,” and our assessment can be
checked by the reader (1able ).

Results

Tuable 1 shows some methodological characrer-
istics of the bener trials {those scoring 35 poimts or
more). * % Some good studies have been reporied,
but overall the methodological quality was disappoint-

ing. Paci‘em characteristics were describid adelately
int 56 triaks. More than hall of the publications (63}
were of trials in which fewer than 25 patieats PEC group
were treated. Sixty eight wials were randamised, but
only 17 described the method of randomisation. The
mtervenuon was sdequately or reasonably well des-
eribid in 80 rials, Seventy five were double blind, but
the placebo was described as indistinguishable in only
31 wials. In 67 publications the effect measurement
was judged 1o have been sensible and well described,
Sufficient data for the reader to check the analysis were
given in 65 trials.

It is difficult 1o compare the quality of trials that
score more o less the same, and in the lower range the
results of all studies may be seriousiv biased because of
several methodological shortcomings. Consequently,
we present in detail the resulis of only the best trials
{those scoring 60 points or more) (1able 11}, 1+

In 14 experiments some form of classical homoeo-
pathy was tested.” ** Only one of these scored more
than 60 points. In 2 randomised double blind trial
Brigo gave one or sometimes two of eight chosen drugs
{belladonna, gelsemium, ignatia, cyclamen, lachesis,
natrium muristicum, silicea, or sulphur in a C30
potency) o 30 patients with migraine headache; 30
controls received a placebo. After four months the
patients treated with homoeopathy fared much better
than the comtrols on severity of attacks: on a 10 cm
wvisual analogue scale the severity changed from 9-1 1o
2-9 in the homoeopathic group and from §:4 to 7-8 in
the control group. Similar differences were found for
the frequency and the duration of the attacks.”

In about half of the controlled trials (58 swudies) the
same single homoeopachic treatment was given o a
group of patients with comparable conventional diag-
noses. Combinations of homoeeopathic restments
{polvpharmacy) were tested in 26 studies, and isopathy
in nine. Only one trial compared dilutions with
potencies {a positive trend was found in favour of the
potency) and in a few wials different potencies or
different homoeopathic substances were compared
with each other, 7 e

Twenty eight rials were published before 1980, 38
in the period 1980-4 and 41 from 1985 onwards. Forty
two trials were published in English, 34 in German,
30 in French, one in lalian, and one in Portuguese.
Seweral trials were published in more than ope
language (for example, [talian and French); in those
cases we chose the reference of the most comprehen-
sive and most easily obtainabie publication.

According to conventional diagnoses, several groups

TABLE 1 ~Scoring of methudalogioal characteristics of clinical eials of homosopathy

Characteristics Number Drowble Megsurement  Preseniation
of paticnts i | Lok Rt blimdimg of cifeer o data 5
fanan = 0 fnax = HE) gomux= i taan= 5 {304 mas = bt fmaxe=5)  omaxe R
{) i
GRECHO 198%™ 10 30 ] b po)] 1o 2 zz;
Reilly ar sl 1986° 1 Rl ] s Ed M; ; o
rloy o1 af 198%° HU 10 10 5 ﬁg M : E.@
Wivsenaucr e of 1985 5 20 il 3 2 b H i
Arnal-Lascrre 19867 10 1 il 3 0 o : i
“Wiesenauer and Gaus 19867 Y 2 !(] 3 JEU w : ot
Tl evul (988 ] 10 30 2 ?3 o ! o
Valero s Raphunus xativasy 19817 1] 20 20 5 " b : 5
Aulagmicr 198S Hil 0 10 ; 1o iu v o
Wieserawer of al 1983° < 19 20 s .1‘3‘ i ; b
Bordes and Duriman 19867 19 i 1‘04 2; u Im 3 b
Yabero { Pyrogeniem? 1981 i i 4 p n I . e
Ferlew o1 of 1987 3 G w 3 - 3 o
Hrigo 1987 "W [ 0 3 1 i : o
Maiwald e al 1988° 10 b s H . e o o
uer el af 1989 g it Ry 5 Zl: h; v w
wruf 19877 10 K i 3 'u:j E:} s <
Cheveed o af 1984 10 i w ) v u :
Gassinger o w! 1983 i i n o v :
Ritier 1466 5 ] 1 é 1 g ;
W uer and Caus (987 10 a Ni) : & " B
Lowith it ul F9E9% ) ﬂ 2 S }(J 1 .
Savage 1977 i o s 2

iy four controtled trials scored 2 55 pasigats,
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of indications emerged: diseases of the respiratory
system {19 trials on respiratory infections, five trials
on hay fever, and one on asthma); gastrointestinal com-
plaints (seven tials); and pain from several sources (27
trials, of which six were of rheumatological diseases).
Tabde HI presents the outcome of all 1087 wrials. Tn 42
we thooght that msufficient data were given 1o check
the authors® interpreration of the outcome(s). Conse-
quently the tesulis reflect not our conclusions but the
inference made by the authors of the publications, who
o us seem sometimes 10 be a little overoptimistic.
fn most cases, however, a positive result indicates
that there was a stausrically significant difference in
the main outcome(s) between the contrasted groups,
whereas a negative result means that no significant
difference was found {(p=>0-03). We could not pool the
tesults swustically because of the heterogeneity of the
studies.

The evidence is to a large extent positive: of the
better studies 15 trials showed positive results whereas
in seven trials no positive effect could be detected {in
one il only homoeopathic treatments were compared
with each other). The wials with a methodological
score below 55 points showed an even clearer trend: in
most publications positive resubis were reporved (66
positive, 17 negative). Overall, of the 105 trials with
inerpretable results, 81 indicated positive resules
whereas in 24 irials no positive effects of homoeopathy
were found compared with {mostly) placebo controls.
Tn the two other trials only homoeopathic treatments
were compared to each other.

Discussion
In the methods secton we indicated that &t is
possible to perform trials on the efficacy of homoeo-




pathy, including classical homoeopathy, in a way
that is acceptable for both sceptical physicians
and enthusiastic homoeopaths, Criticisms of these
methods, often suggesting that special methodology
and staustics are needed for the evaluarion of homoeo-
pathy, are in our opinion based on lack of knowledge of
research methodology.

A problem in our methodological assessment is that
limited description of the methods and the results in
the publication may lead to a lower score. We believe,
however, that a detailed description of this information
is as important as using good methodology in practice.
Tt could be argued that other criteria should be used for
the methodological assessent and that this kind of
assessment Is rather subjective. As stated before, we

have selected well established criteria, The reader
coubd apply different weights 1o the criveria to
see whether substantial chianges woulld occur in ouwr
methodological ranking, but we think that this will not
be the case.

Double blinding, even if the placebo is deseribed as
indistinguishable, has 10 be checked By asking the
patients in which group they believe that they were
during the trial. Biindness must be checked early in the
trial, before the treatment is expected 1o take effect,
because positive effects would break the code. 1tis cusy
to state that a trial was double blind, but patients have
many ways to break the code. This might explain
small differences in favour of homoeopaihy. Double
blinding was not checked in any trigl of homoeopathy.

TABLE 11— Clirscal irials of homoeopathy grouped according io diagnoses from conventional medicine

Scare Seore
Indication {max= 1003 Result ndicarion fmax = 1000 Resaly
Driseases of the vascular syswem:
Bignamini erof 1987° Hypertension 58 Megative Rheumatological disease:
Wiesenauer and Gaus Shipley ¢ al 19837 Osteoarthnits b
987" Hypotension S8 Positive Fisher ot af 1989 Fibromyalgia EE)
Suvage 977" Stroke 55 Negarive Gibson s of 1980% Rhenmaroid arsheivis W)
Ganthier 19837 Fiushing 53 Negutive Audrade e af 1985Y Riveumaroid artheitis 3%
Savage and Roe 1978~ Siroke 53 Negative Fisher 1986" Fibrositis: 3% Passtive
Hirzenberger et af 1982% Hypertension 43 Megative Gibson e al 1978 Rhwewmarond artheitis 33 Posusive
Doriman or ol 19887 Venous perfusion 35 Positive
Hadjicostas et af 19588 Bleeding 35 Positive Trawmea or pain:
Masier 1987 Hypertension 13 Positive Zel o1 ol 1988~ Aukle sprains & Pusitive
Brigo 1987 i 3 Positive
Respiratory infections: Bowurgois 1984 33 Pasitive
Ferley eral 198% Tofluenza 8 Positive Casamova 19817 45 Puositive
Bardes and Dorfman, Pinsen ot 4f 1986™ Diental extraction 4 Positive
1986% Coughing K Positive Berthier 1985 Diental exctrsction 40 Positive
Fesley eraf 1987 Influenzs 68 Negative Albertind of af 19847 Denusl neursigia 38 Posiive
Maivwald er af 1988 Influenza [ Positive Campbell 1976™ Bruising 38
Wiescaauer ef al 1988 Sinusitis 50 Negative Hildebrand and Elvee
Gasstmger et ol 1981 Common cold 38 Positive 1983~ Myalgia 3% Positive
Lewidh w al 1989% Influenza 85 Negative Hildebrand and Elue .
Lecocy 1985% Ruspiratory infections 50 Positive 1983 Myalgia 38 Posutive
Lewis 19847 Whooping cough 49 Negative Hilidebrand and Elze
Schnide 987 Bronchitis 43 Positive E Myulgia 18 Posiiive
Chakravarey eraf 1977+ Tonsilitis 18 i Hibdebrand and Elize
Mossinger (985" Critis media 38 DR 3~ Myalgm Et Pusivive
Davies 1971 Influemns 35 Lenrman and Goeman ) ) .
Mossinger 1973 Pharyngits 3% 198G Minor buens 1% Negutive
Mossinger (982 Common cold 35 Negarive Gerger 1968% Qe 33 l’<ys;lu\'c
Hourst 1982 Respiratory infections 28 Posin Kushists ot af 1986~ Mastalgin is l’()a!ll\’ﬂ
Mlussinger 1976 Pharyngitis 5 Posizive Michsud 1988 Qederna 35 Positive
Mlascietio and Felesi Mergen 1969 Oudernia REY
1983+ fofluenzs 18 Pasivive Caspur and Foerstel )
Bungroziang 988" Tofluenzs [t} Negaive 967 Uml_-:(\m 28 Posiive
Campbell 1976 Bruising 28 Positive
Oither infectiong: Kihay (9854 Fablus valgus 15 Positive
Valero 19817 Postoperative in{eciisn 80 Negative Anonymous 19H° Cysiitis W3 Pasiien
Nalern 1981 Prostivperative infectinvn 50 Positive
L sttanowski §974 Cystats 45 Pasitive Menrad or psychological problefns: ) .
Mbssinger 980 Furuncies 43 Positive Dhélaumay 1983 Bebaviows in children 48 Phossi
Bubramunyam of af b ot af 1987 Esomumis 43 Mot
w0 Filariasis 38 Positive Heultuy 1985 b b 48 Pussitive
Carey 1986 Waginal ischarge 38 Pasitive Ponti 1986 Travel sicknesy 40 Posiiive
Castrn and N oguiera Tsiakopoabos o af . )
pi Meningitis 13 Possitive 1988* Vertige 38 Pesitive
Vig Din Sao and
Diseases of the digestive sestem: Detauncy 1943 Nervous tension 20 Elfua!l;«‘e
inver 1966™ ustritis 8 Panitive Dexpert 87 Sragichkiwss 13 Posiiive
Rahifs and Méssimger Adibew and fobert .
YR Trritable colon 50 Passitive 199 Agitmtiveg : 13
Oweien 990 Erritable colon B Parsitive Davies 1988 Aluminium defleioncy 13
Nlastor 1957 Aphasia 23
Irrstable colon 33 Pasitive
Abdominal complamis 23 Kegali Onher disgnoses: .
Choleysiepathy 15 Poutive Arnal-Laserre 19667 Durating ol defivers RO
Massingee 19767 Abdominnl compluiats 13 Wegative Skalivdas et af 1988 Diabreres 50
Couder-Deguillaume
Pollirmsis 191" [Purssion ol delivery 45
Reilty of of 19867 Pollinosis L) Positive Kemsedy 1971 Pesgainparagive ]
Wicsenauer snd Gaus » ‘ . TR s H
1955 Pollinasis 85 Penitive Paterson 1943 Ko priiscnsig H
wer any Gaus Basu JRR0™ Myopu A5 Perpive
Pollinosis Ei) - Hariveau (987 Crgrmpes i sfitosis s A% Pasieive
Wicsenauce o af 1983°  Pollinosis ! Positive Rircbhoff 1982 Lonpliderima 33 Pesmafive
Reuliy and Taylor 1985~ Pollinsis Zcz Kienbe 1973 Rrsmiu]z;»:«-] W fesinve
oxiby et af 19907 5 st bicie ey 3
Rtly er o 1950 Asshma Parerson 9437 s rsmvasnaing 28 Prisibive
cepvery of Bowel cements alte e Wentashosakiy wid
Autagnier 1985 fous 75 sitive ] - * detixers 2 P
Valero 19817 13eus 50 Pasitive Schwal 19907 Shain ayseunes _:1 ;unﬁll“.‘
Chexered ot af 1984~ lteus 58 Positive Schwatb |99 iscases ks I:“Lf“'t
alers 19817 Hews 0 Positive Missinger F976° Cramps s feysi I3 Rugarive
vangin 1979 Tieus: A% Megative Khan and Rawal . praitiee
Castetin 1979 [henss K] Positive 76 Werreea plantarss i ki

= ommpanson of homoeopathic (reatments.
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Although the number of (rials is impressive, many
questions remain. Virually no evidence exists about
the correct chofcé of the remedy and the poteney to be
used {different potencies of Homoeopathic substances
should be compared in comwrolled trials). Hahne-
ann’s principles have been brought imto practice in
ingumerable ways, as is indicated by the differences
among the trials presemed here. The process of
producing preparations (the percentage of alcohol in
the solution; the number of times that the substance
must be shaken during potentiation, ete) and their
compuosition (especially when herbs are usedy differ
greatly among manufacturers. Also, there is no plaus-
ible explanation of the mechanisms through whick
homoeopathy would act. Substances thatl contain
only the solvent can have no pharmacological actions
according 1o vur present knowledge of physics and
chemistry. If a homoeopath is asked his or her opinion
about these mechanisms, the most likely reply is I
do not know.” In practice, if & vreatment works
knowledge of the echanisms of action is not necessary,
and numerous exarnples from regular medicine can be
cited in which the mechanisms are hardly understood
o ot at all, However, to assume that an infinitesimatly
diluted substance in an aleoholic solution has pharma-
coltogical effects would mean that cssential concepts of
maodern physics would have to be dismissed.

An important problem in reviewing the literature is
publication biss. Especially with a controversial
subject such as homocopathy, several problems may
exist. More trials with positive results might have been
submitied and accepted by “alternative’” journals,
wherens sowdl teids with negarivé resufts might ot
have been submitted or might have been rejected. On
the other hand trials with positive results might have
heen rejected and negative trials more readily accepted
by “regular” journals. About one third of the trials
were published in cach of regular journals, alternative
journals, and by other means of communication (pro-
ceedings, reports, dissertations, books). Mo relation
between the result and the place of publication was
seen. Negative results were reported in alternative
journals 12 times, in regular journals seven times, and
in other publications five times. When talking 10
authors of trials we identified at least six rrials for which
no manuscript had been submitted for publication, It
is difficult ro discover the true reasons for failure o
submit an article for publication, but we think that the
(possibly negative) results may have been an important
factor in these cascs.

MNuvertheless, much evidence is available. We tried
1o degrense the elfects of publication bias by exten-
siviely checking every possible source for publications
or reports of trials, We wrote to many rescarchers and
also visited several of them to learn whether there were
any unpublished teiads snd 1o get further details of the
published ones, We used strict criteria to select the best
trisls und based our main conclusions on the results of
these. The amount of positive evidence even among the
best studies came as a surprise 1o us, Based on this
evidence we would be ready to accept that homoeo-
pathy can be cfficacious, if only the mechs
action were more plausible. The way in which the
belief of people changes after the presemtation of
empirical evidence depends on their prior beliefs and
on the quality of the evidence.™ ™ Critical people who
did not believe in the efficacy of homeeopathy before
reading the evidence presented here probably will still
ot be convinced; people who were more ambivalent in
advance will perhaps have a more ummmnw view now,
whereas people who already believed in the efficacy of
homwocopathy might at this moment be almost certain
that homwoeopathy works.

A trial of very high quality was that of the Groupe de
Recherches et d'Essais Clinigues en Homéopathie,

inithated by the French Minisury for Social Affairs
and performed by 2 group consisting of regular and
homoeopathic researchers.'' ™ After the earlier publi-
cation of several trials in which homoeopathy was
shown 1o decrease the time to recovery of bowel
moverments aficr abdominal surgery, this hypothesis
was retested in a rigorous trial comparing four groups
of 150 patients (1wo groups were treated with opivm
C15 and raphanus C3, one group with indistinguish-
able placebo, and one group was mot tréated). No
differences at all were found, Will more of such triaks
for other indications show the same resubs and refute
thie éxisting evidence?

The weight of the presented ¢vidence will probably
not be sufficient for most people 1o decide definitely
one way or the other. The queston arises, What
further evidence would be needed? Investigations in
animal or plant models may increase the belief of
sceptical people before they have read the evidence
from clinical trials, but if no positive results are found
homoeopaths may claim that homoeopathy oaly works
in humans. We did not assess the evidence from
such investigations; Scofield concluded in 1984 in a
comprehensive review articie that *despite the great
deal of experimental and clinical work there is only
little evidence to suggest that homoeopathy is effective.
This is because of bad design, execution, reporting or
failure 10 repeat experimental work.™ If more (well
performed) controlled trials in humans are demanded,
cooperation  between  sceptical  investigators  and
homocopaths is likely 1o make the trial results more
convincing for many readers. The question is how
many of such trials would be necdud 1o draw definitive
conclusions? The evidence presented in this review
would probably be sufficient for establishing homove-
pathy us a regular trcatment for certain indications.
There is no reason to believe that the influence of
publication bias, data massage, bad methodology, and
so on §s much less in conventional medicine, and
the fimancial interests for regular pharmaceutical
companies are many times greater. Are the results of
randomised double blind trials convincing only if there
is a plausible mechanism of action? Are review articles
of the clinical evidence only convineing if there is a
plausible mechanism of acrion? Or is this a special
case because the mechanisms are unknown or implaus-
ible?

In our opinion, additional evidence must consist of a
few well performed controlled trials in humans with
large nurnbers of participants under rigorous double
blind conditions. The reseles of the trials published so
far, and the large scale on which homocopathy is
browght into practice, mukes such offors egitimace,

“This work was financed by a grant of the Dutch Ministry of
Welfare, Pubdic Health, and Cubtueal Affairs (Project No
8735y We are gratel) 1o Catherine Mill and Frangoise
Dovon of Institut Gustave Roussy, Villejuif, France; 1o David
Taylor Reilly and Morug Tavlor of the Glasgow Royal Infirm-
ary for heipful discussions; and w many other researchers for
discussions and help in obwining published wials.
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Trials of homoeopathy

Sir,—We would like o reply to several letters that
have commented on our meta-analvsis of clinical
trials of homovopathy.!

Dr Peter Fisher and colieagues addreess the
problern of evalvating research for which the
report does not include full details of e charac-
wr s of the patents or methodology, etc.” We
believe thar sufficient details must be present o
enable the reader 1o judge the evidence. It would
surely be very complicated if every reader bad 1o go
afier the necessary information. They say that the
journal did not allow them o put more information
in their report of homoeopathic treatment. A
subsequent fetter, however, did not contain infor-
mation that would imcrease our methodological
score, nor did a duplicate publication of the sume
trial.*

Dr Fisher and colleagues also oppose our view
on crossover trials. We have doubts about the
progrostic comparability at the start of the second
period of these trals unless the weatment does
not work. This will especially be the case when
subjective symptoms are most important, 1T the
resulis of only the first period are valid they must
be presented separately. One of the goals of
homoeopathy is long lasting treavment effects,
preferably after short treaiment. Therefore we
think that crossover designs (including studies of
one patient) do not make much sense despie
the fewer patients needed. In dhe exireme, the
aptirum number of patients in such irials is zero.

In checks on blinding {(before treatment effects
are expected) the subjects’ answers must be com-
pared bevween the rreatment and conirol groups,
Breaking of blinding is suspected i thers are
differences in the distribution of the answers
between the groups. The influence of leading
questions might e a problem only if almosr all the
patients answered “don’t know,” In practice many
patients will guess that they are receiving placebo
OF ACHIYE Lreatment.”

D Mare Girard righty states that the evidence
available is fess impressive i cach bomoesoputhic
remedy is considered separately for each mew
medication.” Befure assessing the effects ol all

960

these therapies and varations of homuoeopathy i
should be established whether homosopathy bas 3
SpasC effect in at least some cases. Iv is not
surprising that opinions differ over whether the
existing evidence i sufficient for such efforts,
which is illustrated by the remarks of Dr Michuel
Baurn’ and Sir Michael Drurv and colleagues.”

We had extensive discussions about how further
evidence should be obtained. The resulis of our
review would probably be interpreted differently il
laboragory studies showed convincing evidemoe
that there is some acton of ligh potencies, Twa of
us (PK, GtR) thought that this kind of evidence
has priority. On the other hand, if laboratory
studies show no effacts homoeapaths will say tha
homoeopathy works only in humans. In that o
only rigorously performed randomised trials wil
confirm or refute the existing stawe of affairs (JK.
Mesnwhile, reports of new controffed «
being published.

PAUL
GERBEN TER RIET

Deparument of Epidemiotogy and
Heakhr Care Research.,

Umiversity ol Lumburg,

PO Box 6146, 6200 MD Maastriche,
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166 Chapter 13

Sammary

Publication bias occurs if the results from studies which have not been published, are
different from the published ones. From a Bayesian viewpoint, it also concerns non-
publication of studies with similar results as the published ones, because the strength of
the evidence will be influenced. Publication bias complicates the interpretation of reviews
and meta-analyses. If favourable results are published more often, there will be an over-
estimation of the effects of a treatment.

There have been several attempts to assess the magnitude of publication bias. Unpu-
blished trials could be identified by means of a survey among researchers and the results
could subsequently be compared with the cutcomes of published trials, Also, the results
from published trials could be compared with trials from a registry. Furthermore, the
results from registered but unpublished trials could be compared with those of registered
and subsequently published trials. Studies addressing publication bias have shown that it
is a serious problem, which complicates the interpretation of reviews.

In assessments of publication bias other factors must be taken into account. These inclu-
de the mode of publication: refereed journals, other journals, books eicetera. Differences
could also be related to the quality of trials. Finally, the source of funding may influence
both the results and subsequent publication.

Publication bias can only be avoided by registration of all trials before data collection is
started; several of such registries have already been installed. Perhaps, if more of such
registries exist, reviewers could only use registered trials for their main conclusions. All
other information could then be considered sensitive to publication bias.
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Introduction

T}.xe number of articles reporting research findings in the medical literature is overwhel
ming: Because it is hardly possible to keep track of all the new information, there is an-
increasing demand for overview articles summarizing the state of affairs on specific sub-
jects. The value of these reviews depends, among other factors, on how completely and
how validly the included publications represent the total available evidence. A major
problem in summarizing the existing literature is finding all publications addressing the
subject of interest. One might restrict a review to full articles published in refereed jour-
nals indexed in computerized systems for the retrieval of literature. However, valuable,
high quality information might also be found in other journals, books, dissertations, ab-
stracts and unpublished reports. It is very difficult and time consuming to search for
information from these sources.

If all evidence can be included, there is the problem that the quality and reliability of the
data is not the same in all publications. Even within refereed journals, the quality of
published data varies considerably. There may also be differences between the average
quality of publications in refereed journals compared with other journals, books, disser-
tations etcetera. The reported outcome may be associated with the quality, and then a
review may be seriously biased if all these data are included and bear the same weight
on the assessment of the evidence. Studies addressing this problem will be presented in
this article. It seems logical that conclusions must be drawn using only evidence of high
quality. Consequently, to separate the chaff from the wheat, the methodological quality
of included studies must be assessed. Reviews in which such a methodological assessment
of the quality of trials is emphasized, are called criteria-based meta-analyses. However,
even if all of the published literature is identified and included in a review and if the
methodological quality is taken into account, the problem remains that there might be
relevant research findings that have not been published. This has been illustrated in a
publication of Hemmeniki (1980}, who studied reports of clinical trials included in ap-
plications by drug companies to licensing authorities in Finland and Sweden. Of these
trials, about 50% had not been published or had only a summary available.

Publication bias

Publication bias occurs if the results from studies which have not been published, are
different from the published ones (Begg & Berlin 1989 and Dickersin 1990). It also oc-
curs that only part of the findings is published (for example after multiple testing) or,
more subtlely, that negative results of a trial are not separately pubtished, but only ap-
pear in a meta-analysis from the same author or company, between many other positive
findings. From a Bayesian outlook on the evidence from clinical trials, the appreciation
of the evidence is influenced regardless of the outcome, at least if the total number of
published trials is not very large. Bayesian inference works with subjectively anticipated
probabilities, which are compared with empirical evidence, and then adjusted to poste-
rior probabilities. Thus, more evidence, even if there is no difference in outcome, may
lead to a greater change in belief in the hypothesis. From this viewpoint, unpwub]ishcq
trials may bias the assessment even if the outcome does not differ from published trials.
Publication bias complicates the interpretation of reviews and meta-analyses. If favour-
able results are published more often, there will be an overestimation of the effects of a
treatment. In a review of homoeopathy 77% of 105 controlled trials showed positive
effects (Kleijnen et al 1991). This indicates a very large impact of bias, including pu_blica~
tion bias, if one assumes it impossible that extreme dilutions have any pharmacological
effect.
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It is well known that articles reporting positive findings have a greater chance of being
accepted for publication in medical journals compared with those reporting negative
results (Sterling 1959, Greenwald 1975, Mahoney 1977, Atkinson 1982, Coursol &
Wagner 1986, Koren 1989). But failing to write a report by the researcher is probably an
even greater cause of bias (Dickersin 1987, Easterbrook et al 1991). There may be sever-
al causes for the latter. Something might have gone wrong during the investigation or the
methodology used was considered not satisfactory in hindsight. Also, the results could
have been disappointing and interest in writing them down disappeared. A combination
of various reasons will also occur.

The goal of this review article is to stress the importance of publication bias. Attention
will also be paid to factors influencing the likelihood of publication, and to methodologi-
cal problems when measuring its impact.

Assessments of publication bias

The extent to which publication bias occurs is difficult to assess and will probably depend
on the subject at hand. There have been several attempts to assess the magnitude of
publication bias. These assessments must contain a comparison of the results of publis-
hed and unpublished trials, in order to establish whether there is any bias. From a
methodological viewpoint two approaches are commonly used. Firstly, unpublished trials
are identified by meéans of a survey among researchers and subsequently the results are
contrasted to the results of published trials. Secondly, a comparison could be made of
the results from published trials versus registered trials. Examples of registries are pro-
Jjects approved by ethical committees, or research data banks e.g. for cancer trials, in
which trials are registered in an early stage, before data are collected. In this second
approach, also trials within registries (published versus unpublished) could be compared.
Articles on publication bias were found by a MEDLINE search with the keyword Publi-
cation bias which is in use since 1983. The first hit however was an article published in
1985 (Begg 1985). Further articles were found by extensively checking references from
articles we already possessed, and by personal communication with researchers in this
field. We can only hope that there is no publication bias among the articles dealing with
this very problem.

Surveys for unpublished trials

One possible approach to identify unpublished studies is a survey among researchers.
Apparent limitations are low response rates and, very likely, unrepresentative samples of
all unpublished trials will be obtained. Inherently, only limited conclusions can be drawn
from such surveys.

Sommer (1987) identified studies addressing several topics in menstrual cycle research
after sending a questionnaire to members of the Society for Menstrual Cycle Research
residing in the United States and Canada. Twenty-two out of 30 studies (73%) reporting
positive results had been published, compared with 14 out of 26 studies (54%) without
positive findings.

A survey among 318 authors of published trials (on different subjects, identified through
the MEDLINE database and Current Contents) yielded 178 completed unpublished
trials with a trend specified (Dickersin et al 1987). Of these 26 (14%) favoured the new
therapy compared with 423 of 767 (55%) published reports. Major reasons for nonpubli-
cation were negative results and lack of interest. It also appeared that nonpublication
was mainly a result of failure to write a manuscript and submit the trial rather than
rejection of submitted papers.
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Shadish et al (1989} performed a meta-analysis of 165 randomized studies on family/
marital psychotherapy. In an attempt to identify additional unpublished studies théy drew
a random sample of 519 out of 14,000 members of associations for marital and family
therapy, behavior therapy and psychology. They were asked if they had any file drawer
studies. A total of 375 respondents yielded 3 such unpublished studies: It was estimated
that in the whole population 112 (95% Confidence interval [CI]: 23-325) file drawer
studies existed that would have qualified for inclusion in the meta-analysis.
Hetherington et al {1989) sent letters to 42,000 obstetricians and pediatricians in 18
couniries in an attempt to obtain information about unpublished trials. They were noti-
fied of 395 unpublished randomized trials, of which only 18 had been completed more
than 2 years before the survey, and 125 had ceased recruitment within the two years
prior to the survey. The other trials were ongoing. They concluded that publication bias

cannot not be addressed successfully by retrospective attempts to obtain information on
unpublished trials.

Published versus registered trials

This model is based on the selection of trials registered in advance in a registry, and thus
free from publication bias. A review of published clinical trials (identified by a literature
search) is then compared with a review of all registered trials.

Simes (1986) compared the results from trials assessing the effects on survival for
chemotherapies in advanced ovarian cancer and also in multiple myeloma. From trials
registered in the International Cancer Research Data Bank a median survival ratio of
the intervention and the control treatments was calculated. There was a trend for regis-
tered trials to show lower survival ratios. In advanced ovarian cancer the ratio was 1.16
for published trials and 1.06 for registered trials with data. In myeloma trials the ratios
were 1.26 and 1.14.

Comparisons of published and unpublished trials within a registry

Also trials within a registry, which have been published could be compared with trials
with data available (from the same registry) which have not been published. This is the
most valid approach to assess publication bias, because there is no selection bias if all
trials can be followed up.

487 Research projects approved by the Oxford Research Ethics Committee were studied
for evidence of publication bias (Easterbrook et al 1991). Studies with statistically sig-
nificant results were more likely to be published than trials showing no difference {odds
ratio 2.23). An increased likelihood of publication was found to be associated with
increasing sample size; this was also the case for studies with a high rating by the inves-
tigator of the importance of the study results. The tendency towards publication bias was
greatest for observational and laboratory-based experimental studies (odds ratio 3.79)
and was not clearly found for randomized clinical trials {odds ratio 0.84).

Factors influencing the interpretation of assessments of publication bias.

In these assessments other factors must be taken into account. We have already men-
tioned that there might be differences in outcomes between publications in refereed
journals, other journals, books etcetera. Part of these differences might be related to the
quality of trials; the quality may very well influence the results. Finally, tmi: source of fun-
ding may influence both the results and the likelihood of subsequent publication.
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Influence of the source of publication

Glass et al (1981) compared the results from meta-analyses on different subjects repre-
senting both published and unpublished literature. In all instances in which the compari-
son could be made, the average experimental effects from studies published in journals
was larger than the corresponding effect estimated from theses and dissertations.

White (1982) found some 100 studies in which the relation between socioeconomic status
and academic achievement was' examined: He found different correlation coefficients
when considering the type of publication: for books 0.51; journals 0.34; and unpublished
0.29. Also the quality of the evidence influenced the outcome: valid 0.30; fairly valid 0.36;
invalid 0.49.

Goldman & Loscalzo (1980) found that from 276 identified cardiology abstracts only
50% led to full-length articles in peer reviewed journals. Meranze et al (1982) found that
30-44% of abstracts presented at several anaesthesia meetings were subseguently publis-
hed. According to McCormick & Holmes (1983) about half of the abstracts presented at
pediatric meetings were eventually published. Unfortunately, the outcomes of the
abstracts and the articles were not compared in the above investigations.

Chalmers et al (1990) identified 176 summary reports in the Oxford Database of Perina-
tal Trials. More than two thirds of these reports were abstracts, the remainder letters to
the editor and short reports. Full reports (of these summaries, which were subsequently
published) were identified for 36% of the 176 summary reports. Trials judged to be of
good quality and those containing positive interpretation of the results, were no more
likely followed by full reports than others. Of trials reporting positive results 33% was
subsequently published and, surprisingly, for trials reporting neutral / negative results this
was 41%. The rate of subsequent publication was higher among trials with a sample size
above the median (47 participants).

Influence of the quality of trials

Sacks et al (1983) reported that for six therapies 79% of trials using historical controls
found a new therapy effective, while only 20% of randomised clinical trials of the same
treatment confirmed these outcomes. It concerned studies into coronary artery surgery,
anticoagulants for acute myocardial infarction, surgery for esophageal varices, fluoroura-
cil for colon cancer, BCG for melanoma and diethylstilbestrol for habitual abortion.
Berlin et al (1989) examined a sample of published cancer clinical trials. Small studies
showed large treatment effects and large studies relatively small effects. The differences
observed were 41% for overall survival, 79% for disease-free survival and 17% for res-
ponse rates.

Vandenbroucke (1988) reviewed studies of the effect of passive smoking on lung cancer.
The relative risks were compared for studies with large and small sample size. These
risks should scatter around the underlying true risk, with greater scatter among the smal-
ler studies. It may be an indication of publication bias if small studies with negative re-
sults are lacking. This turned out to be the case for studies in men only.

Ter Riet et al (1989) analysed 91 controlled trials of acupuncture. The methodological
quality of trials was assessed using criteria such as the number of patients included, ran-
domization, blinding of the effect measurement, sensible and effect measurements and
adequate data presentation. It turned out that with an increasing methodological quality
more negative results were reported. The best trials all reperted no difference between
the index and control groups.

Kleijnen et al (1991) analysed 105 controlled trials of homoeopathy using similar criteria
of guality. Most trials showed positive effects: 68% of the better trials and 80% of the
lower quality trials.
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In an effort to assess variation in study quality Begg et al (1987) used randomization and
sample size to compare 218 trials in clinical cancer research identified using a MEDLI-
NE search of July to December 1985. Randomized studies turned out to produce half as
likely a positive conclusion. |
In the study of Easterbrook et al (1991) the hypothesis that publication bias might be
explained by confounding factors, especially the quality of study design, was also tested.
They suggest that bias against the publication of null results is a powerful force in the
publication process, regardless of quality.

Influence of the source of funding

In research sponsored by pharmaceutical companies or other commercially oriented
sources, commercial reasons might influence the researcher. Davidson (1986) reported
that the source of funding influenced the outcome of published clinical trials. From a
total of 107 identified trials in 5 well known medical journals in 1984, 33 of 37 pharma-
ceutically supported trials (89%) and 43 of 70 generally supported trials (61%) showed
positive findings. However, Easterbrook et al (1991) found that studies sponsored by a
pharmaceutical company were less likely to be published, whatever the results.

Discussion and conclusions

In surveys for unpublished trials, it seems likely that if the outcome plays a role in the
decision to write a manuscript, it will also influence the response of investigators to the
survey. Any sample of new unpublished trials will again be be biased in favour of positi-
we results. There is also the problem of whom should be addressed? Evident candidates
are authors of already published trials. However, people who did one study on a certain
subject, but never published it, are not reached because nobody knows them. Further-
more, the response rate may be very low, and people might not be inclined to admit that
they performed research that has not been published. Finally, if the number of identified
unpublished trials is very low, this can lead to very crude estimations of the total amount
of unpublished studies (see for instance Shadish 1989). The above points will probably
influence the result in the same direction: towards an underestimation of publication
bias. Consequently, the results from surveys may only be interesting if a substantial num-
ber of unpublished trials is identified.

Identification of published trials can be fairly complete if elaborate strategies are used.
With the exception of comparisons within a group of registered trials, there is always
only a selection of unpublished trials present. If also a selection of published trials is
reviewed, matters become very complicated.

Thus, the most valid approach is comparing the results of a known cohort of trials, such
as those approved by an ethical committee. If this cohort is followed in time, some trials
are not performed or stopped, but others are completed and a manuscript is written.
Selection bias will be limited if a cohort of registered trials is followed up because all
trials can be identified. If sufficient relevant information can be obtained (for example
through the principal investigators), a comparison of the likelihood of publication for
trials reporting positive results and trials showing no positive results may give an impres-
sion of the amount of publication bias. The only drawback in these comparisons may be
the trials not performed or stopped (comparable with drop-outs in a cohort Stl.ldy). If .
(negative) results, e.g. after interim analyses, were the cause of stopping the trial, publi-
cation bias is introduced.

Another limitation of this approach is that these registered trials are often limited to a
certain specialism (e.g. pediatrics, oncology) or some other specific category, thus making
extrapolation to other areas difficult. Abstracts from specified meetings could be con-
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sidered as a cohort, and similar comparisons can be made as for trials from registries.
However; abstracts must alse be submitted and accepted for publication and a first selec-
tion has already taken place.

Whether the results of trials are published in a refereed journal and not somewhere else
will very likely be influenced by a judgement of the quality by the author as well as the
outcomeé of the trial. However, also other factors may influence the mode of publication.
For instance, trials of alternative medicine showing positive evidence may very well be
rejected by refereed regular journals, and the only possible way to publish the (some-
times high quality) evidence may be some other form of communication. There are even
examples of Nobel prize winners of who the prime articles were initially rejected by
scientific journals. In any case, the presented examples show that publication bias may go
in any direction depending on the subject at hand when considering the mode of publica-
tion.

In comparisons of the outcomes of high quality versus low quality trials, one never knows
whether differences are caused by publication bias or other biases which are more likely
to occur when the quality of the trials decreases. The general picture seems to be that
high quality trials tend to show more confirmations of the null hypothesis than trials or
other evidence of lower quality. In review articles, the quality of the evidence should
always be taken into account.

Finally, it might also be worthwhile to consider the source of funding. Part of the trials
funded by the pharmaceutical industry remains unpublished, and the outcome is proba-
bly an important factor in the decision whether to publish or to file a report of a trial.

What remains is the question of how to make sure that publication bias does not occur.
It is not difficult to.find the answer, and it has been proposed many times before: regis-
tration of all trials before they are started. Several registries of controlled trials have
already been installed, examples have been presented. Perhaps, if more of such registries
exist, reviewers could restrict themselves to only registered trials for their main conclu-
sions. Other information could then be viewed as most of nowadays reviews: prone to
publication bias.
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This f:hapter describes some general problems and ideas which appeared while reviewing
the literature and after the publication of the findings. Specific problems have already
been dealt with in the discussion sections of the presented articles.

Problems and drawbacks in criteria-based meta-analysis

Thel..’ﬁ are some obvious difficulties in evaluating research of which the publication does
not include full details of patient characteristics, methodology etc. Sufficient details must
be present to enable the reader to adequately judge the evidence. It would surely be
very complicated if every single reader must go after the necessary information. We
chose to evaluate all trials from a methodological viewpoint, using a criteria-based sco-
ring system. Each criterion could only be scored if the information was actually mentio-
ned in the publication. For instance, in a truly double-blind trial, randomization has pro-
bably been performed. However, the criterion randomization was only scored if it was
specifically mentioned. This approach might lead to a lower quality assessment. On the
other hand, one is never completely certain whether a double-blind trial is really double-
blind, if blinding is not checked. Such a check was virtually never done in the trials pre-
sented. This, and similar discrepancies for other items between the information in the
publication and what actually happened, may of course lead to a quality assessment
which is not valid.

All trials have been scored at least twice. Differences were mainly caused by reading
errors, and could easily be resolved by discussions. Large differences did not occur. Es-
pecially the scoring criteria of patient characteristics and the effect measurement must be
carefully defined, because here appropriateness has to be judged from clinical experien-
ce. Also, the criteria and the weight of separate items may be different depending on the
subject matter and on the endpoints used. For instance, our weight on large numbers of
patients may be less if all trials included in a meta-analysis have been registered, and
therefore the likelihood of publication bias is lower. Another reason for our emphasis on
large numbers of participants is our worry about prognostic comparability at baseline. If
small numbers of participants are included, randomization alone is not sufficient to en-
sure prognostic comparability at baseline. Prestratification (matching in the extreme)
would help the luck of the draw. If most trials would start with a gualification period,
this could also decrease the weight of the criterion of patient numbers. In such a qualifi-
cation period, previous treatments can be washed out, accurate measurements of inclu-
sion criteria and baseline characteristics obtained, compliance checked and bad com-
pliers excluded, placebo responders identified and excluded etc. The efficiency of a trial
could thus be enhanced, and fewer participants would be needed.! Also, the weight of
the items might be different when hard endpoints (death) or soft endpoints (pain assess-
ments) are used. Blinding might be less important in the former and extremely important
in the latter case.

The criteria we have used are arbitrary, but well accepted. Moreover, the reader can
check the evaluation, and apply different weights and/or different criteria to see whether
substantial changes would occur. These criteria may give the reader an impression of
why we think that a certain trial is well performed or not. The total score is only an
indication of the quality of a trial. Differences of a few points are not important. In some
of our reviews, we used a score of 60-65 points as a cut-off to call a trial reasonably welﬂt
performed. A trial scoring 80 points or more might be considered a good trial, and the
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best trials scored 90 points. A complicating factor is the so-called fatal mistake: one
serious error which makes the whole trial useless. The likelihood of such a fatal mistake
increases, of course, with an increasing number of methodological shortcomings.

For the assessment of the treatment effects, we have chosen 10 use the conclusions of
the authors. Of course, it would be preferable if the reviewer could check the conclu-
sions. Unfortunately this was frequently impossible, because the necessary data were
lacking. A consequence of this approach i8 that in some cases (approx. 5%) the conclu-
sions seemed to be too optimistic, i.e. the author mentioned positive results while we
thought that the presented data did not support that conclusion. The opposite occurred
seldomly.

Other authors have also used criteria for the assessment of methodological quality.
Chalmers et al. proposed an index of quality of randomized clinical trials in which 4
main aspects (with many items each) are considered: (1) basic descriptive material; (2)
the study protocol; (3) the analysis of the data; (4) clear presentation of the results.”
They considered randomization and blinding as important criteria. The criteria they used
are very similar to the ones used in this thesis. Chalmers et al. used aspects 2, 3, and 4 to
create a quantitative score with relative weights of 0.6, 0.3 and 0.1 respectively. In our
reviews of homoeopathy and ginkgo the corresponding weights used were 0.85 for the
study protocol and 0.15 for the analysis and the presentation of the results. A minor
difference between the scoring systems is that we also gave points when endpoints used
were sensible (i.e. clinically relevant). Chalmers et al. present an example of a trial with
an overall score of 0.84, which in their experience is a good score. They .mention that
they have some trials with scores in the 0.90’s. Emerson et al. sorted 107 randomized
clinical trials according to their quality scores (using the criteria of Chalmers et al.)* and
formed three groups: "lower" (scores of 0-0.39), "middle” (0.40-0.51) and "higher"
(0.52-0.89)." Examples of the evaluated trials are antibiotic treatment in gastro-intestinal
surgery, dipyridamole for angina pectoris, antiplatelets for prevention of stroke, proges-
terone in pregnancy and others. They found that the level of quality increased at a rate
of 9% per decade for three decades (starting 1960), averaging 0.51 for the 1980’s.
DerSimonian et al. used 11 items which are similar to Chalmers et al’s and investigated
whether these items were mentioned in clinical trials published in four medical journals
(N Engl J Med, JAMA, Lancet, Br Med J)." In 67 clinical trials (published in 1979-1980),
only 56% of all 11 items were clearly reported, 10% were ambiguously mentioned and
34% were not reported at all. These examples are comparable to the scores of the quali-
ty index used in our reviews, Two differences are our emphasis on the numbers of par-
ticipants incladed (the other authors demand power calculations) and side-effects (which
we comment on in the results sections of our reviews).

We never performed statistical pooling of trial results. In all subject matters covered
there were too many differences between trials as for the characteristics of the partici-
pants, the interventions, and the effect measurements. In any case, pooling can only be
considered for well performed trials; it makes no sense to pool evidence of high and low
quality. Furthermore, if there is serious suspicion of publication bias, pooling of a selec-
tion of trials with positive results makes little sense.

Publication bias

For our collection of controlled trials, we had the opportunity to visit researchers and
pharmaceutical companies in The Netherlands, the U.K., France, Germany and Switzer-
land. We visited 6 manufacturers of food supplements, 4 institutions where research into
food supplements is performed, and 8 leading researchers. In almost all instances these
visits led to the identification of controlled trials that were new to us. Correspondence
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and telephone calls are simply not sufficient if one is trying to identify all relevant trials.
Also, to ask personally whether there have been any unpublished trials, often leads to
thg identification of new trials. This is a direct confirmation of the suspicion that trials
exist which remain unpublished. A frequently encountered reason for non-publication
was that it was considered logical that no positive results were found because, in hind-
sight, the wrong patients, the wrong intervention, or the wrong effect measurements had
been used. Another interesting fact is that in all cases the newly identified trials did not
involve large numbers of patients.

Biological plausibility of the mechanisms of action

There are numerous examples in medicine in which innovations were delayed because
there was no plausible mechanism of action. Nowadays, clinical trials are used to assess
the efficacy of interventions, and generally the results are respected and implemented in
practice even if there is no explanation why a treatment would work.

Before reading an article about efficacy research, a reader has some prior opinion about
the efficacy of the intervention reported on. This may be based on many factors: what
was taught at the university, knowledge about the proposed mechanisms of action (biolo-
gical plausibility), personal experience in treating patients, and also the results of earlier
trials.

When additional evidence is presented, be it an article about a clinical trial or a review,
this new information can change the belief in the efficacy.’ Biological plausibility may
play a more important role in the magnitude of the change in belief than expected. In
the case of homoeopathy, there was an unexpectedly large body of evidence indicating
that it might be efficacious for at least some indications. However, our prior belief was
extremely low, because often homoeopathic medicines do not contain a single active
molecule, and therefore we still did not seriously believe in the efficacy of homoeopathy,
in spite of positive results from clinical trials. The question arises whether in some cases
the results of clinical trials are only to be believed if there is some notion of a mecha-
nism of action? The results of the review of homoeopathy would probably be interpreted
differently, if laboratory studies would show convincing evidence that there is some ac-
tion of high potencies. A conclusion might be that in this case biological plausibility is
more important than the results of clinical trials. The future may learn whether this point
of view is justified.
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Ma‘ny‘ statements abmut the efficacy of food supplements exist. For example; there are
claims that garlic lowers cholesterol-levels; vitamin C prevents colds; vitamin B6 reduces
the symptoms of the premenstrual syndrome; vitamins improve the 1Q; and homoeo-
pathy reduces the symptoms of hayfever. Is there scientific evidence supporting these
claims?

In this dissertation the scientific evidence on eight of such claims has been assessed:. We
did not personally perform any experiments, but instead chose to review the evidence
that can be found in the medical literature. The most important criterion for articles to
be included in the reviews was that the effects in the index group should be compared
with those in a control group (mostly & placebo group) in order to assess objectively
whether the use of food supplements makes any sense.

Making such assessments, the first step we took was the collection of all relevant articles.
This was achieved by searching computerized databases containing all articles from
major medical journals which have been published in the last 25 years. Subsequently,
references in the identified articles were checked to find additional publications. How-
ever, we presumed that more articles exist, published in obscurer journals, books or
dissertations. In order to obtain a complete overview of all relevant information, we tried
to retrieve articles form the latter set as well. To obtain this information, we correspon-
ded with leading researchers and major pharmaceutical companies in the respective
fields of interest. We personally visited several of these researches and companies, and
also some specialized libraries, in an attempt to find even the last single publication.
Chapter 2 describes the procedure and the yield of a computersearch. Subsequently, the
number of articles found in a computersearch was compared with that found with more
extensive search methods. It turned out that with computersearches only a minority of all
relevant articles can be identified. However, if the references in the identified articles are
followed-up, an acceptable image of the state-of-affairs is obtained: most of the articles
with a higher quality will be identified. If, however, a complete review is necessary, more
elaborate search methods have to be used. Of course, this conclusion can only be held
up for the subjects covered in this dissertation.

Chapter 3 reports on a survey among some 300 Dutch GP’s. They were asked to state
their belief in the efficacy of food supplements and many alternative procedures. They
could give their opinion on a scale from 0 to 10. Almost half of them believed that
homoeopathy can be efficacious in the treatment of upper respiratory infections. In
general the GP’s did not believe that food supplements are efficacious; only a minority
thought that vitamin B6 is useful for premenstrual complaints (36%) and that vitamin C
is helpful in colds (20%).

Unfortunately, articles published in medical journals differ in quality to a great extent. Of
course, only high quality evidence can be used for the assessment of the efficacy. A list
of criteria of good methodology was used for the evaluation of the quality of the experi-
ments. The state-of-affairs on the efficacy of several food supplements will be presented
in the chapters 4-12.

Chapter 4 provides an overview of all trials on the prevention and treatment of colds ‘by
vitamin C. No less than 61 studies have been published. From these trials it appears that
vitamin C is not effective in the prevention of colds. However, there may be a small
positive effect on duration and severity of symptoms. Possibly, the duration of_a wcold 'ﬁhat
would normally last five days might be shortened by half a day. An effect of similar size
might be expected on the severity of the symptoms.
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Chapter S5 presents trials on the influence of vitamin E on angina pectoris and intermit-
tent claudication, For angina pectoris, six controlled trials have been performed, but no
positive effects were reported. On the other hand, 4 out of 5 trials in patients with inter-
mittent claudication réported positive results. However, in these trials, performed in the
1950’5 and 1960’s, a limited number of participants was used. Consequently, it would be
interesting to sée the résults of new, Jarger, trials.

In chapter 6, research into the effects of niacin and vitamin B6 on mental functioning is
described. Many categories of patients have been used during the years, varying from
effects in schizophrenics to those in autistic children. Also trials about the effects on 1Q
in healthy schoolehildren have been performed. The general picture is not encouraging.
In most trials, no differences compared with placebo treatment were found. The only
indication in which further trials seem warranted is autism: three small trials reported
positive results of a high dose of vitamins combined with magnesium supplementation.
The influence of vitamin B6 on the premenstrual syndrome is evaluated in chapter 7. We
found 12 controlled trials assessing the effect on complaints such as abdominal bloating,
breast tenderness, headache, edema, fatigue and depression. The results are contradic-
tory: in 3 studies positive effects were reported, although the symptoms had not disap-
peared completely; in 5 studies some positive effects were found, but the overall result
was disappointing; and in 4 studies no positive effects at all were found.

Chapter 8 reports on trials evaluating the effect of evening primrose oil on many disea-
ses such as multiple sclerosis, rheumatoid arthritis, premenstrual syndrome and atopic
eczema. There is no substantial evidence of the efficacy of evening primrose oil in any of
these indications. In all trials, several methodological shortcomings exist, but for some
indications such as the premenstrual syndrome it would be interesting to see the results
of new, better studies.

The effects of fresh garlic and garlic supplementation are evaluated in chapters 9 and 10.
Chapter 9 provides an overview of all trials on fresh garlic and of the earlier trials with
garlic supplements. Almost all trials on fresh garlic show positive effects on cardiovas-
cular risk factors: a lowering of cholesterol levels, decreased platelet aggregation and
increased fibrinolytic activity, These effects are found using dosages equivalent to 7-28
cloves a day. It would be very interesting to see the results of trials with lower dosages.
Also the effects of supplements, without the garlic odor, would be interesting. Most of
the trials presented in chapter 10 have only recently been published, and the results
confirm that the positive effects of fresh garlic are also found with at least some sup-
plements. However, before claiming that cardiovascular disease itself is influenced, trials
with morbidity and even mortality outcome measurements have to be performed.
Chapter 11 provides a review of studies with extracts of the leafs of the ginkgo biloba
tree. Ginkgo is very popular in Germany and France. It is used for symptoms of elderly
people such as difficulties with concentration and memory, tinnitus and dizziness. Ginkgo
is also prescribed in intermittent claudication. Many controlled trials have been perfor-
med, and especially in cerebral insufficiency there is much evidence in favour of positive
effects. However, further trials must be performed for a more detailed assessment of the
efficacy.

Controlled trials on the efficacy of homoeopathy are reviewed in chapter 12. There are
more than 100 controlled trials on the efficacy of homoeopathy. In most of these studies
homoeopathic treatment has been compared with placebo treated control groups.
Amongst others, it concerns patients with upper respiratory tract diseases, gastro-intes-
tinal complaints and patients with pain complaints, for instance from rheumatic diseases.
Almost 80% of these trials report positive results, irrespective of the applied variety of
homoeopathy. Classical homoeopathy, where every patient receives individual therapy,
was investigated in 14 trials. The other studies concerned modern varieties of homoeo-
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pathy, in which all patiénts receive the same, often highly diluted, treatment. Homoeo-
pathic doctors call this a potency, because the diluting process is accompanied by
vigorous shaking, in order to increase rather than decrease the effectiveness. This is
contrary to what regular doctors would expect to happen. The quality of the studies is
generally disappointing, for instance because in many trials only small numbers of
patients participated. However, there are also some 23 studies which are of at least
reasonable, but in some cases of very high quality. In 135 of these 23 studies, a positive
effect of homoeopathic treatment was found compared with the control group. It may be
possible that they present a biased picture of the true state-of-affairs, because trials with
positive results might have had a greater chance of being published. Further trials are
necessary, but they only make sense if they are of high quality, with large numbers of
participants.

In chapter 13 publication bias is discussed. Publication bias occurs if the results from
studies which have not been published, are different from the published ones. From a
Bayesian viewpoint, it also concerns non-publication of studies with similar results as the
published ones, because the strength of the evidence will be influenced. Publication bias
complicates the interpretation of reviews and meta-analyses. If favourable results are
published more often, there will be an overestimation of the effects of a treatment. This
this serious problem is discussed in detail.

Chapter 14, finally, describes some general problems and ideas about criteria-based
meta-analysis, and we compare our criteria with the criteria used by other research
groups. Furthermore we elaborate on some personal experiences with publication bias
and discuss the results of clinical trials with respect to the biological plausibility of the
mechanisms of action.

It can be concluded that, generally, the evidence on the efficacy of food supplements is
disappointing. Positive results have been reported for garlic, ginkgo and homoeopathy,
but also for these interventions further trials are necessary. For modern reviews of the
literature similar standards must be applied as for reports of controlled trials or other
scientific research.
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Regelmatig worden uitspraken gehoord over voedingssupplementen. Voorbeelden zijne
“knoflook reinigt het bloed"; "vitamine C helpt tegen verkoudheid"; "vitamine B6 is goed
voor menstruatie klachten"; "vitamines verhogen het IQ"; en "homeopathie helpt bij
hooikoorts". Maar bestaan er ook bewijzen uit wetenschappelijk onderzoek dat dit inder-
daad het geval is?

In dit proefschrift worden voor acht van deze claims de bewijzen voor de werkzaamheid
op een rijtje gezet. Hierbij gaat het niet om eigen experimenten bij pati&nten, maar wel
om een beoordeling van alle onderzoek dat in de medische literatuur beschreven is. De
belangrijkste eis waaraan dergelijk onderzoek moet voldoen, is de volgende: er dient een
vergelijking gemaakt te zijn tussen een groep patifnten die het te onderzoeken middel
kreeg en een soortgelijke groep die in de meeste gevallen een nepmiddel (placebo)
kreeg. Op deze manier kan geprobeerd worden objectief vast te stellen of het nemen
van dergelijke voedingssupplementen zin heeft of niet.

Om het e.e.a. te kunnen beoordelen moeten allereerst alle relevante onderzoeken wor-
den opgespoord. Dit kan met hulp van computerbestanden, die alle artikelen bevatten
uit vooraanstaande medische tijdschriften die in de afgelopen 25 jaar gepubliceerd zijn.
Vervolgens kunnen andere artikelen van scortgelijk onderzoek, waarnaar in deze artike-
len verwezen wordt, worden opgevraagd. Maar misschien is er nog meer interessante
informatie, gepubliceerd in tijdschriften, boeken of proefschriften die niet zo bekend zijn.
Wij hebben geprobeerd ook deze laatste categorie onderzoekingen op te sporen, om het
plaatje zo compleet mogelijk te maken. Hiervoor is gecorrespondeerd met bv. vooraan-
staande onderzoekers op de betreffende vakgebieden en belangrijke farmaceutische
firma’s. Ook hebben wij enkele van deze onderzoekers en firma’s bezocht, en zijn we
naar enkele gespecialiseerde bibliotheken geweest om ook het laatste relevante onder-
zoek boven water te halen. Hoofdstuk 2 beschrijft hoe een computersearch in zijn werk
gaat en wat de opbrengst is. Vervolgens hebben we de opbrengst van zo’n computer-
search vergeleken met het aantal artikelen dat gevonden wordt na vitgebreidere speur-
akties. Het blijkt dat met een computersearch slechts een minderheid van alle onder-
zoeken wordt opgespoord. Indien echter alle citaties in de gevonden artikelen gecontro-
leerd worden, ontstaat een redelijk beeld van de stand van zaken: de meeste van de
betere onderzoeken worden op deze manier wel gevonden. Wil men echter een com-
pleet beeld van de stand van zaken krijgen, dan zal men aanvullende speurakties moeten
ondernemen. Uiteraard kan deze conclusie alleen gelden voor de onderwerpen die in dit
proefschrift beschreven worden.

In hoofdstuk 3 wordt verslag gedaan van een enquéte onder zo'n 300 Nederlandse huis-
artsen. Aan hun werd gevraagd om met een rapportcijfer aan te geven in hoeverre ze in
de werkzaamheid van o.a. voedingssupplementen geloofden. Bijna de helft ziet wel iets
in homoeopathie bij de behandeling van bovenste-luchtweginfecties. Huisartsen geloven
in het algemeen niet in de werkzaamheid van vele voedingssupplementen; alleen vitami-
ne B6 bij premenstruele klachten (36%) en vitamine C bij verkoudheid (20%) krijgen
van een minderheid een voldoende.

Helaas is het niet zo dat alle onderzoek dat in medische tijdschriften gepubliceerd is, ook
kwalitatief goed is uitgevoerd. Integendeel, er blijken grote verschillen in de kwaliteit van
onderzoek te bestaan, en het spreekt voor zich dat alleen goed uitgevoerd onderzoek
nuttige informatie levert. In de volgende hoofdstukken wordt de stand van zaken over de
werkzaamheid van een aantal voedingssupplementen gepresenteerd. Hierbij zijn de ge-
vonden onderzoekingen aan de hand van een aantal kriteria op hun kwaliteit beoor-
deeld.
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Hoofdstuk 4 beschrijft het onderzoek naar de werkzaamheid van vitamine C bij het ont-
staan en de behandeling van verkoudheden. Er blifken maar liefst 61 studies te zijn ver-
richt. De uitkomsten laten zien-dat het geen nut heeft vitamine C te nemen om verkoud-
heden te voorkémen. Als er al van enig positief effect sprake is, dan is dat bij de behan-
deling van verkoudheden. Mogelijk bekort vitamine C de duur van een verkoudheid die
normaal 5 dagen zou duren, met een halve dag. Voor de symptomen zou een verminde-
ring in dezelfde orde van grootte verwacht kunnen worden.

Hoofdstuk 5 gaat over vitamine E bij hart-vaatziekten. We vonden 6 studies met contro-
legroepen voor de invioed op klachten van pijn op de borst (angina pectoris). De uit-
komst was dat geen positieve effecten te verwachten zijn. Voor etalageziekte (claudicatio
intermittens) lieten 4 van de 5 studies positieve resultaten zien. Omdat het echter vooral
kleine studies betreft uit de jaren vijftig en zestig, zou e.e.a. nog eens over moeten wor-
den gedaan met grotere groepen patiénten.

Hoofdstuk 6 beschrijft onderzoek naar de invloed van vitamine B3 en B6, al dan niet in
combinatie met andere vitamines en mineralen, op het geestelijk functioneren. Dit is bij
vele categorieén pati&nten getest, variérend van pati€nten met schizofrenie tot autistische
kinderen. Ook zijn de effecten op het IQ van normale, schoolgaande kinderen getest.
Het algemene beeld is niet positief. Er blijken geen verschillen op te treden tussen pa-
tiénten die met vitamines en patiénten die met een placebo worden behandeld. Het
enige lichtpuntje is dat bij 3 studies met autistische kinderen enige gunstige effecten
gevonden zijn: De betreffende studies zijn echter van matige kwaliteit, en de uitkomst zal
dus in verder onderzoek bevestigd of ontkend moeten worden.

FHoofdstuk 7 gaat over vitamine B6 bij vrouwen met een premenstrueel syndroom. Dit
zijn klachten die voor de menstruatie kunnen optreden, zoals buikpijn, een gespannen
gevoel in de borsten, vochtophoping en snel geirriteerd zijn. Er blijken 12 onderzoekin-
gen naar de effecten van vitamine B6 bij deze klachten te bestaan. De uitkomsten zijn
nogal tegenstrijdig: 3 onderzoeken melden een positieve invioed op de klachten, maar de
vrouwen werden niet helemaal beter. Vijf andere onderzoekingen laten voor enkele
symptomen wel wat positieve effecten zien, maar eigenlijk is het resultaat teleurstellend
en tenslotte zijn er ook 4 onderzoekingen waarin helemaal geen positieve effecten
gevonden worden.

Hoofdstuk 8 bespreekt de invioed van teunisbloemolie bij allerlei aandoeningen zoals
multipele sclerose, reumatoide arthritis, premenstruéel syndroom en eczeem. Geen
enkele claim blijkt voldoende te zijn aangetoond. Ook blijkt dat het een en ander valt
aan te merken op de kwaliteit van het meeste onderzoek. Voor een aantal aandoeningen
zoals premenstrueel syndroom zou het interessant zijn om nieuw, beter onderzoek te
verrichten.

In de hoofdstukken 9 en 10 worden onderzoekingen besproken naar de effecten van
knoflook en knoflookpillen op risicofactoren voor het ontstaan van hart-vaatziekten.
Bijna alle onderzoek met verse knoflook laat positieve resultaten zien. Zo wordt het
cholesterolgehalte verlaagd, en wordt de bloedstolling gunstig beinvloed. Daarbij gaat het
wel om doseringen van 7 tot 28 teentjes per dag! Het zou dus interessant zijn om de
effecten van knoflookpillen; die wat minder geuren, te onderzoeken. Helaas is het onder-
zoek dat voorhanden is over deze pillen, nog niet van voldoende kwaliteit om definitieve
uitspraken over de werkzaamheid te kunnen doen. Bovendien moet er rekening mee
gehouden worden dat beinvloeding van risicofactoren niet altijd wil zeggen dat het optre-
den van hart-vaatziekten zelf ook beinvloed wordt. Dit zal in apart onderzoek vastgesteld
moeten worden.

Hoofdstuk 11 gaat over studies met extracten van de bladeren van de ginkgo boom. Dit
middel, dat in Duitsland en Frankrijk zeer populair is, wordt toegepast bij vele verschijn-
selen die nogal eens bij oudere mensen voorkomen zoals o.a. vergeetachtigheid, moeilijk-
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h_edcn met concentreren, oorsuizen en duizeligheid. Ook wordt het toegepast bij etalage-
ziekte (claudicatio intermittens), welke gekenmerkt wordt door pijn in de benen bij het
]Ope_n. Er is al veel onderzoek naar de effecten van dit middel gedaan, en het lijkt erop
dg\t inderdaad positieve effecten verwacht kunnen worden. Enkele goed uitgevoerde,
nieuwe onderzoekingen zouden e.e.a. definitief kunnen aantonen.

Hoofdstuk 12 bespreekt de effectiviteit van homeopathie bij allerlei aandoeningen. Er
blijken meer dan 100 onderzoeken te bestaan over de werkzaamheid van homeopathie.
Daarbij gaat het om studies bij mensen waarbij de resultaten van homeopathie vergele-
ken zijn met een nep-behandeling (placebo) of andere behandelingen. Het merendeel is
de laatste 10 jaar uitgevoerd, vooral in Groot-Brittannié, Duitsland en Frankrijk. Het be-
treft patienten met onder meer ziekten van de luchtwegen, van de darmen en met pijn-
klachten, waaronder rheuma.

Bijna 80% van deze onderzoeken laten positieve resultaten zien, ongeacht de gekozen
vorm van homeopathie. Klassicke homeopathie, waarbij iedere patient zijn eigen middel
krijgt, is in 14 studies onderzocht. De overige studies betreffen veel toegepaste moderne-
re varianten waarbij groepen patiénten met dezelfde, soms extreme verdunning behan-
deld worden. Homeopathen spreken in dat verband over potentiéring, omdat het proces
van verdunnen vergezeld gaat met schudden, zodat de werkzaamheid eerder zou toene-
men dan afnemen. Daarbij zetten wij grote vraagtekens.

De kwaliteit van de studies is in het algemeen laag, onder meer omdat te weinig patién-
ten aan zo'n onderzoek deelnamen. Niettemin zijn er 23 studies van redelijke tot zeer
goede kwaliteit. In deze groep van beter uitgevoerde studies komt homeopathie 15 keer
als gunstig te voorschijn. Deze zijn trouwens vaak niet gepubliceerd in bekende medische
tijdschriften. Mogelijk is er een vertekening opgetreden doordat voor homeopathie gun-
stige resultaten een grotere kans maakten om gepubliceerd te worden.

Gezien de grote populariteit van homeopathie is nieuw onderzoek dringend noodzake-
lijk. Dergelijk onderzoek heeft echter alleen zin als het nagenoeg perfect wordt uitge-
voerd bij grote aantallen pati€nten.

Hoofdstuk 13 gaat in op het probleem van publicatiebias. Het zou zo kunnen zijn dat
van alle onderzoekingen over een bepaald onderwerp slechts een deel wordt gepubli-
ceerd, en de rest in een bureaula verdwijnt. Stel nu dat de vitkomst van het onderzoek
de kans beinvloedt dat het gepubliceerd wordt of niet (bijvoorbeeld indien studies waar
niets uitkomt, vaker in een la verdwijnen). In dat geval geven overzichten van de gepu-
bliceerde onderzoekingen een vertekend beeld van de werkelijkheid. In dit hoofdstuk
wordt dit vermoedelijk ernstige probleem uitvoerig belicht.

In hoofdstuk 14 worden tenslotte nog enkele zaken besproken, die bij het literatuur-
onderzoek naar voren kwamen. Daarbij gaat het om problemen bij en nadelen van onze
kwalitatieve beoordeling van de onderzoekingen. Ook bespreken wij enkele persoonlijke
ervaringen met publicatiebias. Tot slot wordt ingegaan op de invioed van kennis van
werkingsmechanismen (hoe een middel het effect vernorzaakt) bij de beoordeling van
het bewijs van werkzaamheid. '
Algemeen kan gesteld worden dat de bewijzen voor de werkzaamheid van yele voed?mgs-
supplementen teleurstellend zijn. Voor knoflook, ginkgo en homeopathie lijken de q!t-
komsten gunstig, maar ook voor deze supplementen is verder onderzoek noodzakelijk.
Moderne overzichtsartikelen van de literatuur dienen aan dezelfde kwaliteitsnormen te
voldoen als effectiviteitsonderzoek. Dit betekent een duidelijke omschrijving van de op-
sporingsmethoden van de onderzoekingen, en aan welke kriteria deze moeten voldoen,
hoe hun kwaliteit is beoordeeld, en hoe men tot conclusies komt.
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