The tribulations of toothpaste
trials: Unethical arginine
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IN BRIEF

® Analyses design flaws and ethical issues
affecting Colgate dentifrice trials.

® |llustrates the importance of maintaining
usual clinical trial standards in dental
trials.

® Highlights the need to declare potential
conflicts of interest when reporting
research.

Arginine toothpaste is being promoted as being more efficacious than conventional fluoride-only toothpaste. Recent
revelations concerning the design and conduct of the clinical trials conducted on schoolchildren in China and Thailand cast
serious doubt on these claims. This paper describes and analyses the ethical and design flaws affecting these studies.

INTRODUCTION

THE TRIALS

In early 2014 a new type of toothpaste was
launched by Colgate. In a substantial adver-
tising campaign in this Journal and elsewhere,
the added benefits of this new dentifrice
(Colgate Maximum Cavity Protection with
Sugar Acid Neutraliser) were communicated
to professionals and the public:

‘Colgate’s revolutionary new Sugar Acid
Neutraliser technology is supported by eight
years of research involving over 14,000
subjects and has been clinically proven to
provide enhanced cavity protection versus a
regular everyday fluoride toothpaste.!

However, a report published in March
2015 by the Swedish Council on Health
Technology Assessment (SBU) casts serious
doubt on both the efficacy of arginine-con-
taining toothpaste and the ethical integrity
of the research referred to in the advertis-
ing.? In this Opinion piece we examine the
ethics and design of these clinical trials and
their use in the marketing of this new tooth-
paste. There are four main ethical issues
raised by this research: the unnecessary and
unethical use of placebo; the more general
weak scientific design of the study; several
problems concerning research integrity;
and the effects of the publication of this
research on consumer and health system
decision-making.
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In the SBU report, seven studies were iden-
tified. Three of the included studies were
deemed to have high risk of bias, whereas
only four studies were included in further
analysis. All of these four studies claimed to
find that this new dentifrice is more effica-
cious than conventional fluoride toothpaste.
The figure of 14,000 participants referred
to in the promotion of this new product
is either an exaggeration or must include
unpublished studies (such as the arginine
plus fluoride toothpaste with fluoride-only
toothpaste), and the total population from
these studies was 7,000 schoolchildren
(and around only half of these partici-
pants received the new intervention). Two
of the four studies analysed by the SBU
were conducted in Thailand; one lasted for
six months and compared an intervention
of fluoride plus arginine dentifrice with a
fluoride control,’ and the other compared
two different fluoride/arginine interventions
with a fluoride control.* However, in the
two studies conducted in China, there was a
third placebo arm where children were given
toothpaste containing no fluoride (these two
studies were virtually identical, except that
one used a calcium base for all three denti-
frices and the other silica).>®

Three study groups used dentifrices which
contained 1) 1.5% arginine and 1450 ppm
fluoride as sodium monofluorophosphate
(experimental), 2) 1450 ppm fluoride as
sodium monofluorophosphate (positive
control), and 3) no fluoride (negative con-
trol). All three dentifrices were formulated
in the same calcium base. The study par-
ticipants were from three schools in the city
of Chengdu, Sichuan Province, China. A

© 2015 British Dental Association. All rights reserved

total of 446 of 450 recruited subjects com-
pleted the study. Of these, 147 were in the
experimental, 148 in the positive control,
and 151 in the negative control groups. The
initial age of the children was 10-12 years
(mean 11.4 + 0.54); 47.5% were female.®

UNETHICAL USE OF PLACEBO

It is a key principle of research ethics that
trials should never include a placebo arm
when there is already an effective product
available.” Here, it appears that a total of 298
children were deprived of effective fluoride
toothpaste for six months, with potentially
detrimental effects on their oral health. The
effect upon the schoolchildren of receiving
the placebo was not assessed in either of the
papers, meaning that the harm of this design
flaw cannot be quantified.?

Furthermore, it is methodologically
pointless to include an extra placebo arm
when the current gold standard of fluo-
ride toothpaste is being compared with a
new alternative, meaning that this harm
was scientifically unjustified as well as
being contrary to research ethics. While
any damage done by this trial to placebo-
receiving participants was probably minimal
compared to the harms incurred by those
receiving placebo in historical HIV trials,
this is nonetheless a clear ethical violation.
The two studies in China were approved by
the Institutional Review Board of Sichuan
Province Committee for Oral Health.

There are two possible defences against
these criticisms. The first is that the children
included in the study were unlikely to use
fluoride toothpaste at home and water in
the area was fluoridated, so the trial was
not really disadvantaging them. Even if it is
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true that children in this part of China do not
use fluoride toothpaste regularly, this misses
the point about placebos. Would it be ethical
for HIV researchers to go to a developing
country and have a placebo arm in their trial
rather than providing the current gold stand-
ard therapy for comparison and justify this
by saying there would not normally be any
access to drugs? This is precisely the type of
unethical research practice that has largely
disappeared in the twenty-first century. Had
these trials simply compared the new tooth-
paste with a non-fluoride one, they would
rightly have been criticised as both unethical
and pointless, as comparison with the cur-
rent standard treatment is what is relevant.
The fact that the placebo arm was in addi-
tion to the intervention arm and a current
standard arm does not make any difference
to this ethical assessment. Another potential
rebuttal to the above criticisms would be that
the children might have continued to use
fluoride toothpaste at home in addition to
the supervised brushings at school. If this is
true, it indicates very poor trial design and
casts doubt on the results.

OTHER DESIGN ISSUES

In addition to the key ethical and methodo-
logical flaw of the unnecessary placebo arm,
all four of these studies suffered from other
design problems which were not detected by
the peer review systems of the journals in
question. Poor scientific design itself con-
stitutes an ethical issue, as funding used for
such research has been largely wasted and
the results of badly designed studies can be
used to misinform public policy.?

The SBU found that the two studies con-
ducted in China had an ‘unclear randomisa-
tion process’ and that randomisation in the
Thailand trials was ‘somewhat unclear.* The
only data provided in the China papers is the
rather vague statement, ‘Subjects meeting
the screening criteria were randomly allo-
cated to groups by the study administrator’>®

There were also issues concerning blinding
and instructions to participants. Insufficient
information is provided regarding whether
they were blinded to the type of toothpaste
they were receiving: ‘Only one type of den-
tifrice was assigned per family and addi-
tional tubes of dentifrice were available on
request from participants. Furthermore, the
studies also did not control for brushing at
home in addition to the trial brushing in
the classroom: ‘Participants were given oral
hygiene instruction and advised to brush at
least twice per day (morning and evening)
with the toothbrush and dentifrice supplied.”

Finally, the SBU also pointed out that
‘Dentifrice in intervention and control dif-
fered in other aspects apart from arginine’ in
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two of the studies.? Ultimately, all the stud-
ies were subject to moderate bias, and the
SBU concluded that there was insufficient
evidence to claim that arginine toothpaste is
more efficacious than conventional fluoride
toothpaste.?

RESEARCH INTEGRITY ISSUES

In addition to the lack of respect for the prin-
ciples of research ethics and the poor design
of these studies, all four trials raise issues of
research integrity. Despite four publications
in peer-reviewed journals, not one of the
official protocols for the studies has been
published, indicating a worrying lack of
transparency. Without the protocol to exam-
ine, concerns about the ethics and design
of the study cannot be properly addressed.
In addition, all of the published papers had
some authors who had a conflict of interest.
For example, of nine authors of the paper
published in the Journal of Dentistry, three
were employees of Colgate and one had been
a consultant for the company.® That these
conflicts were disclosed does not diminish
the fact that several of the authors might
have been highly biased. Even more wor-
ryingly, no conflicts of interest whatsoever
are disclosed in the paper in the Journal of
Clinical Dentistry, despite the authors being
exactly the same as the paper where con-
flicts were reported.® This is a major breach
of research integrity which is all the more
worrying given that the same company that
is benefiting from sales of the drug also
funded the studies that ‘prove’ its efficacy.

COLGATE'S RESPONSE

As well as publishing a brief response in a
Swedish newpaper,® Colgate published an
attempted defence of its trials online:

‘Colgate-Palmolive rigorously adheres
to all regulatory requirements and ethical
standards in the research it sponsors. Under
internationally recognized standards, the
inclusion of non-fluoride toothpaste was
justified, as study participants were not
exposed to significant additional risk, the
research was designed to benefit the study
subject population, and there was a compel-
ling scientific reason for the inclusion of the
non-fluoride toothpaste.'®

However, despite Colgate’s claim that their
research was ‘in line with established inter-
national standards’ it is patently untrue that
international norms were respected.'” The
Declaration of Helsinki stipulates that the
control arm in a trial should always be the
current gold standard, regardless of the local
standard of care. The ‘compelling scientific
reason’ is not specified in Colgate’s response
although they do refer to ‘the overriding need
to improve acceptance of fluoride-containing
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toothpaste by presenting scientific evidence
of its superiority.’® However, this is not a
compelling scientific reason in a trial whose
aim is to assess the efficacy of arginine tooth-
paste, and in any case the evidence regard-
ing the superiority of fluoride toothpaste over
non-fluoride toothpaste is already well-estab-
lished. The fact that there is local resistance
to fluoride toothpaste does not mean that a
trial using non-fluoride toothpaste is justified.
Furthermore, the fact that trial participants
received assistance and extra toothbrushing is
also problematic. The Declaration of Helsinki
stipulates that recipients should receive post-
trial access to any intervention that they
receive during a trial, which does not seem
to have occurred in this case.

In terms of conflict of interest, Colgate
remarkably declared that ‘The involvement of
Colgate scientists in our clinical studies does
not represent a conflict of interest.... By listing
Colgate scientists among the study authors, we
make clear their involvement, in the interests
of transparency.'® This statement contradicts
the stance of all major medical and dental
Jjournals, which clearly state that payment from
a sponsor constitutes a conflict of interest that
must be declared. Full transparency would dic-
tate declaring this conflict of interest on all
publications, which was not done.

CONCLUSION

We hope to have shown that the studies which
supposedly establish the efficacy of arginine
toothpaste are ethically and methodologically
flawed, in addition to concerns about research
integrity which also tarnish the studies. As
well as the unethical use of an unnecessary
placebo arm and failure to report the effects
on placebo participants, the studies do not
seem to have been properly blinded, the qual-
ity of randomisation is unclear, no protocols
were published before the studies were con-
ducted, and many of the authors had serious
conflicts of interest which were not disclosed
in all published articles.

In addition to all the other ethical issues
raised in this article, it is also worth consid-
ering the point that arginine toothpaste is
substantially more expensive than normal
fluoride toothpaste. This means anyone who
believes the misleading claims concerning its
efficacy is likely to spend more money on
toothpaste, to no added benefit. Furthermore,
in any situation where arginine toothpaste is
provided for free by public health authori-
ties, public money will be wasted. More
robust (and ethical) research is needed into
the effectiveness of arginine dentifrice.
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