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Thesis Abstract
Jennifer Taylor. The University of Manchester
Abstract of Thesis submitted for the degree of Doctor of Philosophy. July 2021

Improving the Evidence Base in Oral Medicine

Background:

Oral medicine is a specialty that cares for patients with conditions of the oral and
perioral region. A common group of these conditions are the oro-mucosal diseases
which can cause oral ulceration with a wide spectrum of severity for patients leading to
potentially significant morbidity and reduction in quality of life. Many of these
conditions have no definitive treatment or cure, and as such the aim of management is
to improve the patient’s condition whilst minimising risk from the treatments given.
Evidence based practice is the cornerstone of clinical care. A systematic review of
randomised controlled trials with meta-analyses of data, is highest level of evidence
available, however, the issue of heterogeneity of outcome measures is often noted and
meta-analyses are rarely achieved. To improve this, the development of core outcomes
sets has been suggested. Through consensus of relevant stakeholders (including
patients, clinicians, and researchers), an agreed set of outcomes is developed. This set of
outcomes will then be measured in all future trials for a particular condition — the aim

being to reduce heterogeneity and allow for meta- analyses.

Objectives: To evaluate the evidence base of the management of four oral ulcerative
conditions (Recurrent Aphthous Stomatitis (RAS), Oral Ulcers in Bechet’s Disease,
Oral Mucous Membrane Pemphigoid, Oral Pemphigus Vulgaris) and to develop a core
outcome set for use in interventional trials for RAS using an interactive consensus

process
8



Settings: Systematic reviews were carried out as part of the Cochrane Collaboration
(Recurrent Aphthous Stomatitis (RAS) and Behget’s Disease) and World Workshop of
Oral Medicine (WWOM) (Pemphigus Vulgaris (PV), Mucous Membrane Pemphigoid

(MMP))

Patient involvement in core outcome set development took place at the University of
Manchester, UK in 2014. Consensus process, informed by the patient input and
systematic reviews, took place at the British Society of Oral Medicine (BSOM) in

Leeds, UK in 2015

Participants: Patients with a diagnosis of RAS who were attending the oral medicine

department in Manchester, were involved in the patient information meeting.

Delegates at the BSOM meeting attended the consensus process, including oral

medicine specialists, dentists, dental hygienists, dental nurses and research academics.

Design: Mixed methods, including systematic reviews, patient involvement and

interactive consensus via clicker technology.
Results:

The four systematic reviews reported heterogeneity of outcomes and no meta-analyses

were possible.

The RAS patients identified six important outcomes for inclusion. Systematic review of
73 interventional randomised controlled trials for RAS revealed a total of 313 individual
outcomes. This number was reduced to 22 by removing duplication and grouping
similar outcomes into domains. Consensus process led to further agreement on the

inclusion of 13 outcomes for the COS

Conclusion: Interventional trials for oral conditions should adopt the use of a core

outcome set so that future systematic reviews and meta-analyses can be carried out to



provide clinicians with higher quality evidence base than is currently possible due to the
heterogeneity of outcome measure used in trials. This project demonstrates a new
process for gaining consensus for COS which avoids the need for large scale postal
Delphi processes. With ongoing improvements in interactive online programmes,
consensus processes will be easier to arrange and will allow for greater and wider

participation.
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Chapter 1 Introduction

Oral medicine is a dental specialty that aims to give high quality medical care to
patients with non-dental, orofacial problems. It acts as a focus for specialist
interdisciplinary care of patients with either orofacial manifestations of systemic

conditions or localised orofacial problems unrelated to the teeth (Mighell, 2006).

There are a wide range of conditions affecting the maxillofacial region, and
management of these conditions within oral medicine practice is primarily medical as
opposed to the primarily surgical management of patients under the care of dental, oral,

or oral and maxillofacial surgeons.

As well as dental and periodontal conditions; musculoskeletal, salivary gland,
neuropathic, potentially malignant/ malignant, and mucosal conditions also come under
the remit of oral medicine. Soft tissue disease includes both extra-oral skin conditions
and intraoral mucosal disease. The spectrum of severity of conditions affecting these
areas is wide and encompasses simple, self-resolving conditions through to progressive

diseases that can cause severe morbidity and mortality.

Many diseases and conditions can cause changes to the mucous membranes (mucous
lining) of the mouth and in most cases, these represent complex, immune-mediated,

auto-inflammatory processes.

Due to the chronic nature of the mucosal diseases, the aim of treatments is primarily to
reduce symptoms for patients, in essence most treatments are palliative in nature. The
risk-benefit balance for all treatments is considered before commencement, and as

always, a high-quality evidence base should support the decisions made by clinicians.

The oral and perioral region has a complex role in the health and wellbeing of patients.

Conditions affecting this area can cause significant problems with basic necessary

20



functions such as breathing, eating, drinking, swallowing, and speaking, through to

involvement in the primary senses of smell and taste.

Therefore, the conditions that affect the oral and perioral region can have a significant
impact not only on the basic requirements for life (to breathe — to eat — to drink), but in

addition they can affect the wellbeing and general health of patients.

Treatment modalities for management of oro-mucosal disease can vary from simple
topical treatments through to systemic interventions with potentially serious side effects
and often varied efficacy. Severe oro-mucosal disease is thankfully rare; however, this
means that access to high quality randomised trials is limited. This thesis includes
systematic reviews of treatments for a variety of oro-mucosal and mucocutaneous
diseases. These incorporate the most common cause of oral ulceration (Recurrent
Aphthous Stomatitis) through to the less common and more severe immunobullous
conditions (including Pemphigus Vulgaris and Mucous Membrane Pemphigoid). These
conditions, their prevalence, aetiology, and management options are described within

each relevant chapter.

The importance of evidence-based practice within the delivery of oral medicine is
explored within this introduction, highlighting the role of systematic reviews (such as

those produced by Cochrane) and core outcome sets (Taylor et al., 2017).

This following section (a published paper) acts as an introduction to the themes of this
thesis and summarises the approaches taken towards improving the evidence by

development of a core outcome set.
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1.1 Cochrane and the COMET initiative: developing the evidence base in

oral medicine

This section has been published in the British Dental Journal (Oral Medicine Special

Edition)

Citation: Taylor, J., Walsh, T., Worthington, H., Brocklehurst, P., Pemberton M.,
Glenny AM. Cochrane and the COMET initiative: developing the evidence base in oral

medicine. Br Dent J 223, 729-732 (2017).

All clinicians in medicine and dentistry aim to deliver evidence-based practice;
however, it is widely recognised that the current evidence base for interventions in oral
medicine, as with many other specialties, is of a low quality. The highest level of
evidence is the systematic review and meta-analysis. The Cochrane Collaboration and
the Cochrane Oral Health group produce high quality systematic reviews, however,
despite the large number of trials carried out for treatments in oral medicine, the results
are often not able to be utilised to guide clinical care due to the various methodological
limitations of the trials including the heterogeneity of outcome measures used. To
improve the strength of the evidence base this will need to change. The Comet initiative
aims to support the development of core outcome sets which are used to allow
homogeneity of outcome measures in trials and therefore will allow pooling of data for
meta-analysis in future systematic reviews. This paper explores the complexities
involved in producing evidence for oral medicine interventions and introduces an

approach for developing core outcome sets in oral medicine.
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Evidence-based practice

The concept of using research evidence to inform healthcare involving oral medicine,
has a long history. One of the earliest accounts of research being undertaken to explore
treatment options is the comparative clinical trial reported in James Lind's Treatise of
the scurvy, published in 1753 (Lind, 2014). Lind was a surgeon on HMS Salisbury. His
book details his comparison of interventions for the treatment and prevention of scurvy,
along with a critical and chronological account of what had been previously published
on scurvy. Scurvy has multisystem manifestations including a number of oral features
such as swollen and friable gingivae and spontaneous gingival haemorrhage. At the time
it was a common disease among long distance sailors. Lind's work identified the
superiority of the citrus fruits over other proposed treatments and, although recognised
as important, it took more than 40 years before the results of Lind's experiments were
acted upon; this time lag between research findings and changes in practice is still

apparent today (Woolf et al., 1999).

This paper will briefly explore how the use of research evidence has developed since
then to inform clinical practice focusing on oral medicine. It will also introduce the
concept of core outcome sets to help improve future trial data reporting to allow

comparison, contrast and combination as appropriate.

Despite the historic use of evidence in informing practice, the term 'evidence-based
practice' (EBP) is relatively new, appearing initially as evidence-based medicine in
1992. Over the years EBP has evolved to mean many things to many people. Perhaps
the most frequently used and feasible definition of EBP (first applied to evidence-based
medicine) is: "The conscientious, explicit and judicious use of current best evidence in

making decisions about the care of individual patients' (Sackett, 1997).
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EBP is not about applying the results of research to all clinical settings and all patients
without careful thought and evaluation. Instead, it promotes the integration of best
available research evidence with the individual clinician's experience and clinical
judgement. In addition to this, the patient's expectations and preferences need to be
taken into the decision-making process; a factor often not considered. Only when
research evidence, clinical expertise and patient values are considered together can

practice be considered evidence-based.

Clearly, in order to practice EBP, there needs to be a strong evidence base. That is, there
needs to be relevant, valid research. Despite the promotion of EBP over the last 30
years, it has been estimated that only 15% of all clinical practice is based on sound
research evidence (Miller and Kearney, 2004). Variations in practice and the provision
of inappropriate care continue. The incorporation of research evidence into the clinical
decision-making process may be hampered by several factors (Craig et al., 2001), not

least the lack of reliable research addressing a clinical issue.

It has been suggested that the most realistic use of EBP by practitioners at the point of
care involves the use of summaries of research evidence (Craig et al., 2001). Sources of
secondary research, such as systematic reviews and clinical guidelines, may indeed have
an important role to play in helping to close the gap between research evidence and
clinical practice (Woolf et al., 1999), providing they themselves are well conducted,
address a clinically important question and that there are reliable studies addressing the

specified questions.
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Cochrane

One organisation aiming to improve the use of research evidence in clinical practice is
The Cochrane Collaboration (now known as Cochrane). Cochrane is a global
independent network of researchers, professionals, patients, carers, and people
interested in health. There are more than 37,000 contributors from over 130 countries.
They aim to produce credible, accessible health information that is free from
commercial sponsorship and other conflicts of interest. Cochrane believe the need to
produce high-quality systematic reviews of research evidence is of increasing
importance: 'As access to health evidence increases, so do the risks of misinterpreting
complex content; meanwhile the likelihood of any one person getting a complete and

balanced picture decreases' (http://www.cochrane.org/about-us). Cochrane is

internationally recognised as the benchmark for high-quality information about the
effectiveness of healthcare. It focuses predominantly, but not exclusively, on systematic
reviews of randomised controlled trials (RCTSs). It is acknowledged, however, that
RCTs may not be the most appropriate study design to evaluate every clinical research
question. Clinicians, policy makers and researchers need to be able to recognise the
merits of different study designs in primary research for answering different types of
clinical questions (whether they deal with evaluating the effectiveness of preventative or
therapeutic interventions, the diagnosis of a particular disease or condition, incidence or

prevalence, or perhaps cost-effectiveness of a defined management strategy) .

Cochrane Oral Health (COH)

Cochrane is made up of over 50 Review Groups, of which COH is one.

(http://oralhealth.cochrane.org) (Worthington et al., 2010). The scope of COH is to
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undertake systematic reviews (predominantly of randomised controlled trials) covering
the prevention, treatment and rehabilitation of oral, dental, and craniofacial diseases and
disorders. The group has a worldwide network of over 1,650 members from 42 different
countries. It maintains a register of references to clinical trials within the scope of the
group. This register currently contains around 33,000 references. To date, COH have
154 published systematic reviews and 45 protocols. Their reviews have been used to
inform guideline development by organisations such as the National Institute for Health
and Care Excellence (NICE), the Scottish Intercollegiate Network (SIGN), the
American Dental Association and the Scottish Dental Clinical Effectiveness Programme

(SDCEP).

COH are committed to producing high-quality reviews that address priority clinical
questions. They are currently working on an international priority setting exercise to
ensure they address questions that are most useful for informing clinical decision-
making by consumers and clinicians alike. In a previous COH prioritisation exercise

carried out in 2014, oral medicine conditions featured in two distinct areas:

e Oral cancer (screening, diagnostic tests, clinical assessment)
e Oral conditions (temporomandibular disorders (TMD), lichen planus,

leukoplakia, denture stomatitis).

In undertaking the reviews, COH are keen to ensure they work closely with all relevant
stakeholders, in particular guideline developers, to ensure there is minimal duplication

of effort and maximum uptake of the findings from their systematic reviews.
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Oral medicine and the evidence base

There are several Cochrane reviews in the field of oral medicine, covering a variety of
topics (see Table 1). A key criticism of Cochrane reviews, particularly within dentistry,
Is that there are insufficient trials for the reviews to be useful. However, in the majority
of oral medicine reviews, this is not the case with the number of trials included in the
latest versions of the reviews ranging from 10-131. Despite the large number of trials in
oral medicine, the results produced are often too heterogeneous to be utilised to inform

clinical practice.
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Review

Interventions for preventing/treating oral mucositis for patients with cancer receiving treatment

Interventions for preventing/treating oral candidiasis for patients with cancer receiving treatment

Interventions for treating oral lichen planus
Interventions for treating oral leukoplakia

Diagnostic tests for oral cancer and potentially malignant disorders in patients presenting with
clinically evident lesions

Clinical assessment to screen for the detection of oral cavity cancer and potentially malignant
disorders in apparently healthy adults

Systemic interventions for the management of recurrent aphthous stomatitis (mouth ulcers)

Interventions for the management of oral ulcers in Behget's Disease

Topical interventions for the management of recurrent aphthous stomatitis (mouth ulcers)

Table 1. Oral-medicine-related Cochrane reviews
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Review type Number of RCTs

131 trials of prevention; 32 trials of

Effectiveness treatment

Effectiveness 28 trials of prevention; 10 trials of

treatment

Effectiveness 28
Effectiveness 14
Diagnostic test 41
accuracy

Diagnostic test 13
accuracy

Effectiveness 25
Effectiveness 14

Ongoing review, 77 trials included

Effectiveness 1o date



For example, with regard to recurrent aphthous stomatitis (RAS), there are over 25 trials
in a review evaluating systemic interventions (see Chapter 2) and 77 trials to date in an
ongoing review evaluating topical interventions . The evidence base presented in each
review is limited by several factors. Firstly, there is a wide range of interventions being
assessed. Twenty-five trials of systemic interventions provide evidence on 21 different
interventions; 77 trials of topical interventions provide evidence on over 60
interventions. In most cases, each intervention was assessed in only a single trial; where
more than one trial evaluated the same intervention there was variation in dose and
duration of the intervention and choice of control group. Such clinical heterogeneity
precludes pooling of data. Often, interventions were evaluated with little clinical

justification or discussion of biological plausibility and suggested mode of action.

In addition, there was substantial heterogeneity in type and timing of outcome
assessment. When evaluating ulcers, this outcome was reported variously as number of
ulcers, number of episodes, duration of ulcers/healing time, complete healing, size of
ulcers, presence of ulcers, erythema, oedema, exudation, compound/summated RAS
index, ulcer severity, site of ulcers, effectiveness index, onset of prodromal phase and
recurrence. Other outcomes evaluated include pain (measured in a variety of ways),
eating and drinking experience, brushing experience, tolerability/satisfaction with
medication, recovery of function, adherence, and daily activity disturbance. The timing
of assessments also varied. Some trials reported single episodes of ulceration and others
reported multiple episodes (presenting data either cumulatively or per episode).
Timeframes were as short as eight hours or as long as six months. In some cases, timing
of outcome measurement was unspecified, or based around daily function (for example,

before/after meal times). Unless the primary time point of interest is clearly specified a

29



priori, there is potential for the reporting and interpretation of results to be data driven,
that is, according to the time point that provides the most favourable result rather than at

the time point which is of clinical interest or importance.

To assess the risk of bias in trials the Cochrane Risk of Bias Assessment tool was used
(covering selection, performance, detection, attrition and reporting biases) (Higgins et
al., 2011b). Out of all 102 trials evaluated to date within the two systematic reviews,
only one was considered to be at low risk of bias overall (Lalla et al., 2012). One of the
main areas of potential bias was selective reporting. Trials were assessed as being at risk
of selective reporting bias due to the lack of reporting of important, expected outcomes
(for example, pain), lack of reporting of outcomes listed in the methods section,
outcomes reported but not at all listed time points, or summary statistics reported

without measures of variability.

Issues regarding lack of accounting for multiplicity following measurement at many
time points and reporting at an ulcer level rather than a person level were also apparent,
as was analysis within the intervention and comparator groups over time, rather than

comparing the groups at a specified time point.

The use of composite scales, providing a summated score based on categorical scores on
a range of clinical domains (for example, number of ulcers, size, duration, ulcer-free
period, site and pain) were also problematic. Unless scores for individual components
are also provided, it is difficult to interpret the findings as improvement could be due to
changes in any one of the domains measured or a composite. It is recognised that there
is no cure for RAS and therefore all treatments are used to alleviate symptoms. The
assessment of their impact therefore is best carried out by the patients themselves. The
use of patient reported outcome measures is an important area to consider in RAS and

many other oral medicine conditions. The use of a validated quality of life tool to assess
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the impact of chronic oral disease would be beneficial as described by Ni Riordain et al

(Ni Riordain and McCreary, 2012).

Other limitations were apparent in the RAS evidence base, often linked to poor
reporting. Although no formal assessment on reporting has been undertaken, there does
not appear to be any consistent improvement in the conduct and reporting of RAS trials
over time. Recent trials still lack clarity with regard to the inclusion/exclusion of
participants within the trials, with the definition of RAS not always being apparent or
whether individuals with systemic causes of RAS type lesions had been excluded. Many
trials are limited in size, often with insufficient participants to be able to observe a
statistically significant effect of treatment in the trial between interventions if one truly

existed.

The Cochrane reviews of RAS are not the only reviews to have highlighted limitations
of the evidence base in this area. Baccaglini et al. undertook a systematic review of
RAS interventional trials published from 2005 to 2011 (Baccaglini et al., 2011). They
identified considerable methodological flaws in the trial designs. They concluded,
‘Improved design, analysis and standardised reporting of clinical trials are needed to
maximise study quality, disclose potential sources of bias, and ensure complete

assessment of product safety and effectiveness.'

These limitations are not isolated to RAS trials. Clinical trials in other areas of oral
medicine have also been compromised due to methodological factors (Baccaglini et al.,
2010). Two recent systematic reviews assessing interventions for mucocutaneous
pemphigus vulgaris (PV) and mucous membrane pemphigoid (MMP), carried out as
part of the Sixth World Workshop of Oral Medicine (WWOM VI) and published in
2014, also concluded that there was inadequate quality of research supporting optimal

PV treatment and a lack of high-quality research providing evidence-based MMP
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treatments (McMillan et al., 2015, Taylor et al., 2015). Both reviews revealed numerous
methodological limitations including heterogeneity of outcome measures used. These

reviews are presented in Chapters 4 and 5.

Future trials

Several steps can be undertaken to help overcome the limitations identified. A number
of these steps are clearly described in a recent paper by Innes et al (Innes et al., 2016).
Prospective registration of trial protocols can help overcome issues of reporting biases,
specifically outcome reporting bias. Careful attention needs to be given to the choice of
intervention being evaluated; interventions should be relevant to current practice and
compared with appropriate controls (that is, not sub-clinical doses of alternative
treatments). Trials should be methodologically rigorous in their design and fully

reported according to the CONSORT statement (www.consort-statement.org).

While single treatment interventions are the most common type of trial design, they do
not necessarily reflect how the intervention is used within everyday practice, which
often utilises multiple and/or sequential approaches to treatment. This has the potential
to reduce the external validity of the study and so other types of trial design should be

considered (for example, n-of-1 and stepped interventions) at the design stage.

In addition to examining the effectiveness of interventions, future studies should
incorporate an appropriate economic evaluation. As stated in the Cochrane Handbook
(Shemilt et al., 2011), the usefulness and applicability of Cochrane reviews can be
enhanced by incorporating economics perspectives. Future trials should consider
calculating and reporting the costs of interventions evaluated in order to better inform

healthcare decision-making.
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Outcome sets & the COMET initiative

Importantly, given the huge variation in the choice of outcomes measured, a set of
standardised, clinically relevant outcome measures needs to be developed across
different topic areas within oral medicine. As described below, this work is currently

underway for RAS, registered with COMET (core outcome measures in effectiveness

trials; www.comet-initiative.org), and was presented as a poster at the recent European
Association of Oral Medicine (EAOM) meeting in Turin (Taylor, 2016). We hope it

will be used to inform trials and subsequently reviews in this area.

The COMET initiative is an international collaboration which aims to reduce the

heterogeneity of outcome measurements used in trials (www.comet-intiative.org).

COMET (core outcome measurements in effectiveness trials) 'brings together
researchers interested in the development and application of agreed standardised sets of
outcomes, known as a 'core outcome set.' These sets should represent the minimum that
should be measured and reported in all clinical trials, audits of practice or other forms of
research for a specific condition. They do not imply that outcomes in a particular study
should be restricted to those in the core outcome set. Rather, there is an expectation that
the core outcomes will be collected and reported to allow the results of trials and other
studies to be compared, contrasted and combined as appropriate; and that researchers

will continue to collect and explore other outcomes as well' (www.comet-intiative.org).

There are a wide variety of core outcome sets that have previously been developed in
areas outside of dentistry. These include the CROWN initiative (core outcome sets in

women's in newborn health) (http://www.crown-initiative.org/core-outcome-sets/) and

OMERACT (outcome measures in rheumatology) (https://www.omeract.org).
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Using a suggested framework for the development of a core outcome set, a three stage
approach was carried out in the development of a core outcome set for recurrent

aphthous stomatitis (COSRAS) (Williamson et al., 2012):

« Identifying existing knowledge: a review of the existing outcome measures in
use

« Stakeholder involvement: the opinions of RAS patients with regards to outcome
measures

o Consensus methods: Delphi consensus process of clinicians involved in

managing RAS patients.

RAS patients were asked about the outcome measures they thought were important and
this information was combined with the results of a systematic review of outcome
measures in trials of RAS treatments. Removing duplications, over 300 outcomes were
condensed into 22 broad outcomes; these included the patient outcomes of choice.
These 22 individual outcomes were then presented to oral medicine clinicians at a
national speciality meeting (British Society of Oral Medicine) with the aim of gaining

consensus on the outcomes to be included in a core outcome set (see Chapter 6).

The difficulty of recruiting adequate numbers of participants to clinical trials is well-
known to any triallist and results in the risk of a study being underpowered. The use of a
core outcome set in oral medicine trials makes the possibility of allowing combination
of the results of different trials in a meta-analysis a realistic possibility, as well as
allowing meaningful comparison of different interventions. Ultimately, the strength of

the evidence base to guide clinical care will be improved.
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1.2 Conclusion

High-quality research informs clinical guidelines and everyday practice. It is important
that clinicians maintain up to date knowledge of their subject matter in order to provide
the best care for patients. This is especially important in oral medicine as many of the
conditions and interventions used to treat have considerable morbidity and in some
cases mortality. Cochrane systematic reviews are a useful tool for evaluating and
summarising the evidence for clinicians, however, the quality of the evidence produced
by the systematic reviews is directly related to the quality of the trials included.
Improvements to the methodology of oral medicine intervention trials as described in
this paper, the use of patient-related outcomes measures (PROMS) and the future
development and use of core outcome sets should improve the quality of the evidence

produced to inform clinical care.
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1.3 Aims

The aim of this thesis is to improve the oral medicine evidence base. This will be

achieved through 2 stages. The first is to evaluate the evidence that is available, and this

presented as four published systematic reviews all with commonly found

methodological limitations. The second is the development of the first core outcome set

of its kind in oral medicine.

i)

36

To determine the clinical effectiveness and safety of systemic interventions
in the reduction of pain associated with recurrent aphthous stomatitis, a

reduction in episode duration or a reduction in episode frequency

To evaluate the effectiveness of interventions for the management of

aphthous like ulcerations in people with Behget’s disease,

To evaluate the efficacy and safety of interventions for oral pemphigus

vulgaris

To evaluate the efficacy and safety of interventions for oral mucous

membrane pemphigoid

To develop a core outcome set for recurrent aphthous stomatitis



Chapter 2 Systemic interventions for recurrent aphthous stomatitis

(mouth ulcer)

The first review paper of this thesis is a Cochrane systematic review. This paper sparked
my interest in evidence-based dentistry and led to the development of this project and
ultimately the registration of my PhD

I was fully involved in this review from protocol development, screening, data
collection through to analysis, discussion and write up. | have presented the findings
locally, nationally, and internationally.

This Cochrane Review has been published and is presented here in a format suitable for

this thesis.
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2.1 Abstract

Background

Recurrent aphthous stomatitis (RAS) is the most frequent form of oral ulceration,
characterised by recurrent oral mucosal ulceration in an otherwise healthy individual. At
its worst RAS can cause significant difficulties in eating and drinking. Treatment is
primarily aimed at pain relief and the promotion of healing to reduce the duration of the
disease or reduce the rate of recurrence. A variety of topical and systemic therapies have

been utilised.
Objectives

To determine the clinical effect of systemic interventions in the reduction of pain

associated with RAS, a reduction in episode duration or frequency.
Search methods

We undertook electronic searches of: Cochrane Oral Health Group and PaPaS Trials
Registers (to 6 June 2012); CENTRAL via The Cochrane Library (to Issue 4, 2012);
MEDLINE via OVID (1950 to 6 June 2012); EMBASE via OVID (1980 to 6 June
2012); CINAHL via EBSCO (1980 to 6 June 2012); and AMED via PubMed (1950 to 6
June 2012). We searched reference lists from relevant articles and contacted the authors

of eligible trials to identify further trials and obtain additional information.
Selection criteria

We included randomised controlled trials (RCTs) in which the primary outcome
measures assess a reduction of pain associated with RAS, a reduction in episode
duration or a reduction in episode frequency. Trials were not restricted by outcome

alone. We also included RCTs of a cross-over design.

Data collection and analysis
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Two review authors independently extracted data in duplicate. We contacted trial
authors for details of randomisation, blindness and withdrawals. We carried out risk of
bias assessment on six domains. We followed The Cochrane Collaboration statistical
guidelines and risk ratio (RR) values were to be calculated using fixed-effect models (if
two or three trials in each meta-analysis) or random-effects models (if four or more

trials in each meta-analysis).
Main results

A total of 25 trials were included, 22 of which were placebo controlled and eight made
head-to-head comparisons (five trials had more than two treatment arms). Twenty-one
different interventions were assessed. The interventions were grouped into two
categories: immunomodulatory/anti-inflammatory and uncertain. Only one study was
assessed as being at low risk of bias. There was insufficient evidence to support or

refute the use of any intervention.
Authors' conclusions

No single treatment was found to be effective and therefore the results remain
inconclusive in regard to the best systemic intervention for RAS. This is likely to reflect
the poor methodological rigour of trials, and lack of studies for certain drugs, rather
than the true effect of the intervention. It is also recognised that in clinical practice,
individual drugs appear to work for individual patients and so the interventions are
likely to be complex in nature. In addition, it is acknowledged that systemic
interventions are often reserved for those patients who have been unresponsive to

topical treatments, and therefore may represent a select group of patients.
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2.2 Plain language summary
Systemic interventions for recurrent aphthous stomatitis (mouth ulcers)

Mouth ulcers (sores) are one of the most common oral problems and many people suffer
with them repeatedly. These can be painful and slow to heal. At its worst, this can cause
significant difficulties in eating and drinking. This review found that many different
treatments were used to manage this condition, although the evidence of their

effectiveness remains inconclusive.

2.3 Background

Recurrent aphthous stomatitis (RAS) is the most frequent form of oral ulceration with a
prevalence in the general population ranging between 5% and 60% (Jurge et al., 2006).
It is characterised by recurrent oral mucosal ulceration in an otherwise healthy
individual (Porter et al., 1998). The peak age of onset is between 10 and 19 years of age,
and it can persist into adulthood and throughout the patient's lifespan, with no gender

predilection (Ship et al., 2000).
According to Bagan there are three recognised forms (Bagan et al., 1991):

e Minor aphthae are typically round and less that 10 mm in diameter. These are
generally pale in colour with an erythematous border and commonly affect non-
keratinised mucosa including the labial and buccal mucosa, the borders of the
tongue, and the floor of the mouth. Minor aphthae can occur in isolation but
characteristically occur in crops of small numbers. Healing is spontaneous and
usually takes 7 to 10 days. Episodes of ulceration are usually followed by an

ulcer-free period lasting a few days to several weeks before the next episode

41



occurs (Thornhill et al., 2007). Minor aphthae account for 80% of patients with
RAS (Thornhill et al., 2007).

e Major aphthae are similar to minor aphthae but are larger, usually exceeding 10
mm in diameter. Consequently, healing can take longer (20 to 30 days) and may
result in scarring (Bagan et al., 1991).

e Herpetiform ulcers are less than 1 mm in diameter and often occur in multiples
from 1 to 100. There is a tendency for adjacent ulcers to merge to form a large

affected area. Healing takes place within 15 days (Bagan et al., 1991).

The aetiopathogenesis of RAS is multifactoral (Jurge et al., 2006). Some patients have
a genetic predisposition, with at least 40% of patients having a positive family history
(Sircus et al., 1957). In a review of the literature, Jurge et al suggests that a bacterial or
viral aetiology is unlikely and that the immunopathogenesis of the disease is most likely
to involve a cell mediated immune response mechanism involving the generation of T-
cells (Jurge et al., 2006), interleukins (Sun et al., 2000), and tumour necrosis factor
(TNF) (Natah et al., 1998). However, a lymphocyte-mediated mechanism in addition to
immune complexes have also been proposed (Jurge et al., 2006), and cross-reactivity
between streptococci and the oral mucosa has been demonstrated (Lehner et al., 1991).
Local factors can predispose patients to RAS and physical trauma can initiate ulcers in
susceptible people (Wray et al., 1981), but RAS is uncommon in patients who smoke
tobacco (Salonen et al., 1990). Reduced iron storage has also been reported in 37% of
patients (Porter et al., 1993), and psychological iliness has also been postulated but this

has not been substantiated (Miller and Ship, 1977).

Patients with systemic diseases are also prone to oral ulceration but these manifestations
may be secondary to their medical condition and so should be considered separately.

These include Behget's disease, Reiter's syndrome, recurrent erythema multiforme,
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coeliac disease, Crohn's disease, ulcerative colitis, anaemia and haematinic deficiency

(vitamin B12, folic acid and iron).

For clarity, if there is no associated systemic disease, this will be described as 'RAS'.
When the ulceration may be associated with an underlying systemic disease, then this

will be described as 'RAS type ulceration'.

Description of the intervention

Treatment is primarily aimed at pain relief and the promotion of healing to reduce the
duration of the disease or reduce the rate of recurrence. A variety of topical and
systemic therapies have been utilised (Porter et al., 1998), but few studies have
demonstrated efficacy. Empirically, effective treatments include the use of
corticosteroids, immunosuppressants and topical barriers (Eisen and Lynch, 2001).
Mycophenolate mofetil, pentoxifylline, colchicine, dapsone and thalidomide have also
been used but with some caution due to the potential for adverse effects. Therapies are

principally palliative but none result in permanent remission (Eisen and Lynch, 2001).

Why it is important to do this review

All three clinical types of RAS are associated with varying degrees of morbidity,
including pain and difficulties in function. At its worst, RAS can cause significant
difficulties in eating and drinking, leading to loss of weight. Given its high prevalence,
the prevention of RAS or the reduction of the pain or longevity of the disease are

important goals in oral medicine.
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This review will focus on the use of systemic interventions in the management of RAS
and so will complement the planned Cochrane review examining the use of topical

agents.

2.4 Objectives

The objectives of this review are to determine the clinical effectiveness and safety of
systemic interventions in the reduction of pain associated with recurrent aphthous

stomatitis, a reduction in episode duration or a reduction in episode frequency.

2.5 Methods

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs) in which the primary outcome measures assess a
reduction of pain associated with recurrent aphthous stomatitis (RAS), a reduction in
episode duration or a reduction in episode frequency. However, trials were not restricted
by outcome alone and so other measures were considered if relevant to the review e.g.
quality of life or a reduction in morbidity e.g. function. We also included RCTs of a
cross-over design, provided that the trial included a suitable washout period and no

carry-over effects were evident.

Types of participants
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Participants with a previous or current history of recurrent aphthous stomatitis,
diagnosed on history and clinical examination. We excluded participants with the
following conditions: Behcet's disease, Reiter's syndrome, recurrent erythema
multiforme or any viral infection. In addition, patients with coeliac disease, Crohn's
disease, ulcerative colitis, anaemia and haematinic deficiency (vitamin B12, folic acid
and serum ferritin) were also excluded, when sufficient detail is provided in the trial.
This was to ensure that patients entering into a trial are for primary lesions, not lesions

that are secondary to a medical condition.

Types of interventions

Active treatment included any preventive, palliative or curative interventions
administered systemically. Controls were either no active treatment or the
administration of a placebo, but head-to-head trials of different interventions were also

included, if identified.

Types of outcome measures

Primary outcome measures assessed were:

pain associated with recurrent aphthous stomatitis;

episode duration associated with recurrent aphthous stomatitis;

episode frequency associated with recurrent aphthous stomatitis; and

safety of the intervention including adverse effects.

Where outcome measurements were taken at multiple time points, the measurements
closest to the end of treatment were included in the review. Where cumulative outcome

measurements were reported over the total treatment period, these were also included.
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Secondary outcome measures assessed included any patient reported outcomes that
measure improvements in the patients' quality of life and reduction in morbidity (e.g.

function).

Search methods for identification of studies

For the identification of studies included or considered for this review, detailed search
strategies were developed for each database searched. These were based on the search
strategy developed for MEDLINE (OVID) but revised appropriately for each database
(Appendix 1). This search strategy was used in addition to the Cochrane Highly
Sensitive Search Strategy (CHSSS) for identifying randomized trials in MEDLINE:
sensitivity maximising version (2008 revision) as referenced in Chapter 6.4.11.1 and
detailed in box 6.4.c of the Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1.0 [updated March 2011] (Higgins and Green). The search of EMBASE was

linked to the Cochrane Oral Health Group filter for identifying RCTs.
The following electronic databases were searched:

e The Cochrane Oral Health Group's Trials Register (to 6 June 2012)
e CENTRAL (The Cochrane Library, 2012, Issue 4)

e MEDLINE via OVID (1950 to 6 June 2012)

e EMBASE via OVID (1980 to 6 June 2012)

e CINAHL (to 6 June 2012)

e AMED (to 6 June 2012)

Handsearching for this review was done as part of the Cochrane Worldwide

Handsearching Programme (see http://us.cochrane.org/master-list).
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We checked the bibliographies of included papers and relevant review articles for
studies not identified by the search strategies above. We contacted the authors of

identified and included studies to identify unpublished or ongoing trials.

Any non-English trials that were identified were translated through The Cochrane

Collaboration.

Data collection and analysis
Selection of studies

At least two review authors independently scanned the titles and abstracts obtained from
the initial electronic searches in duplicate (Appendix 2). We obtained full text reports
for the studies that fulfilled the inclusion criteria. When there was insufficient data in
the study title to determine whether a study fulfilled the inclusion criteria, we obtained
the full text report and at least two review authors independently assessed them in

duplicate. Disagreement was resolved by discussion.

Data extraction and management

All studies meeting the inclusion criteria underwent data extraction and an assessment
of risk of bias was made using a data extraction form (Appendix 3). Studies rejected at
this and subsequent stages were recorded in the table of excluded studies. At least two
review authors independently extracted data from each included study in duplicate using
a tool developed for the review. All included trials were discussed in detail by a
multidisciplinary team of clinicians, statisticians and methodologists. Differences were
resolved by discussion. If a single publication had reported two or more separate

studies, then each study would have been data extracted separately. If the findings of a
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single study had been spread across two or more publications, then the publications
would have been extracted as one. For each study with more than one control or
comparison group for the intervention, we extracted the results for each intervention

arm. For each trial we recorded the following data:

e Year of publication, country of origin and source of study funding.

e Details of the participants including demographic characteristics and criteria for
inclusion.

e Details on the type of intervention and comparisons.

e Details on the study design.

e Details on the outcomes reported, including method of assessment and adverse

outcomes.

Assessment of risk of bias in included studies

At least two review authors independently assessed the risk of bias of each included
study in duplicate using the Cochrane risk of bias assessment tool. The domains that

were assessed for each included study were:

e sequence generation.

¢ allocation concealment.

e blinding.

e completeness of outcome data.

e risk of selective outcome reporting; and

risk of other potential sources of bias.

A description of the domains was tabulated for each included trial, along with a

judgement on the risk of bias (low, high or unclear), based on the Cochrane Handbook
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(Higgins and Green). The following is an example using the domain 'allocation

concealment'.

Low risk of bias - adequate concealment of the allocation (e.g. sequentially numbered,

sealed, opaque envelopes or centralised or pharmacy-controlled randomisation).

Unclear risk of bias - unclear about whether the allocation was adequately concealed
(e.g. where the method of concealment is not described or not described in sufficient

detail to allow a definite judgement).

High risk of bias - inadequate allocation concealment (e.g. open random number lists

or quasi-randomisation such as alternate days, date of birth, or case record number).

A summary assessment of the risk of bias for the primary outcome across the studies
was undertaken (Higgins and Green). For each study, a summary assessment of risk of

bias was provided.
Low risk when there is a low risk of bias across all six key domains.

Unclear risk of bias when there is an unclear risk of bias in one or more of the six key

domains.

High risk of bias when there is a high risk of bias in one or more of the six key domains.

Measures of treatment effect

For dichotomous outcomes, the estimate of effect of an intervention was expressed as a
risk ratio together with 95% confidence interval (CI), where appropriate. For continuous

outcomes, mean difference and 95% CI was used to summarise the data for each group.

Unit of analysis issues
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If cluster randomised trials had been identified and included, analysis was to be
undertaken, whenever feasible, at the same level as the randomisation, or at the

individual level accounting for the clustering.

Dealing with missing data

We contacted trial authors for missing data if the report was published from the year
2000 or onwards. We considered it unfeasible to obtain data for trials published prior to

this cut-off date.

Assessment of heterogeneity

The significance of any discrepancies in the estimates of the treatment effects from the
different trials was to be assessed by means of Cochran's test for heterogeneity, and
heterogeneity would be considered significant if P < 0.1 (Higgins and Green). The I2
statistic, which describes the percentage total variation across studies that is due to
heterogeneity rather than chance, was to be used to quantify heterogeneity, with 1% over

50% being considered substantial heterogeneity (Higgins and Green).

Assessment of reporting biases

If there were a sufficient number of trials (more than 10) included in any meta-analysis,

publication bias was to be assessed according to the recommendations on testing for

funnel plot asymmetry as described in the Cochrane Handbook (Higgins and Green).

Data synthesis
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Where appropriate, a random-effects meta-analysis was to be applied to the outcomes
should there be four or more RCTs included. If fewer than this, a fixed-effect model
would have been used to pool the data. Risk ratios were to be combined for

dichotomous data, and mean differences for continuous data, if data had allowed.

Subgroup analysis and investigation of heterogeneity

Had data allowed, sub-group analysis would have been undertaken according to the

three classifications of RAS highlighted above: minor, major and herpetiform.

2.6 Results

A total of 1289 studies were identified through the electronic searches (see Figure 1 for

flow of studies).

Included studies

A total of 25 trials were included, 22 of which were placebo controlled and eight made
head-to-head comparisons (five trials had more than two treatment arms). The
interventions used within the trials were diverse, and the mode of action with regard to
the management of recurrent aphthous stomatitis (RAS) often unclear. Interventions can
be classified by the known primary mode of action of the therapeutic agent (see Table
2). However, for many agents the exact mechanism of action in relation to RAS is
unknown. For the purpose of the review, the interventions have been grouped into two
categories: immunomodulatory/anti-inflammatory and uncertain (Natural Medicines

Comprehensive, 2012).
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Figure 1. Study flow diagram
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Table 2. Systemic agents used in the management of aphthous stomatitis

IDRUG
CLASS/GROUP

MODE OF
ACTION

NOTES

Corticosteroids

Prednisolone

Anti-inflammatory

|Betamethasone

Anti-inflammatory

Studies of these corticosteroids were not found or included in the review but are included here for

|Beclometasone
diproprionate

Anti-inflammatory

completeness. They are not given orally for this indication but some systemic absorption may occur

|Hydrocortisone

Anti-inflammatory

|N3Au>

[Rofecoxib

Cox-2 inhibitor

Withdrawn worldwide after reports of cardiovascular adverse effects

Antimicrobials

[Doxycycline Downregulate the actions of matrix metalloproteinases, enzymes involved in the breakdown of collagen
and which play a key role in the inflammatory and destructive processes of periodontitis (Martindale,
2012)

Tinidazole

Tetracycline

Clofazimine

Antimycobacterial

Dapsone

Antimycobacterial
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Vitamins/Minerals

Zinc sulphate

Vitamin B12

—

Vitamin B12, a water-soluble vitamin, occurs in the body mainly as methylcobalamin (mecobalamin) and
as adenosylcobalamin (cobamamide) and hydroxocobalamin. Mecobalamin and cobamamide act as
coenzymes in nucleic acid synthesis (Martindale, 2012)

Herbal/Complemen

tary

Perilla oil

See Natural Medicines Comprehensive Database monograph (Natural Medicines Comprehensive, 2012)

Soybean oil

LongoVital

Camel Thorn

|Beta-g|ucan

See Natural Medicines Comprehensive Database monograph (Natural Medicines Comprehensive, 2012)

IBee-propolis

Antibacterial

Miscellaneous

cromoglyctae

Colchicine Colchicine produces a dramatic response in acute gout, probably by reducing the inflammatory reaction to
urate crystals; this effect might be due to several actions including decreased lactic acid production by
leucocytes. Colchicine also appears to inhibit B-tubulin polymerisation, inhibiting the activation,
degranulation and migration of neutrophils, which may mediate some gout symptoms (Martindale, 2012)

Sodium Unknown Stabilisation of mast cell membranes — decreasing release of inflammatory mediators (Martindale, 2012)

Levamisole

Immunostimulant

Modulates cell-mediated immune response (Martindale, 2012)
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Montelukast

Leukotriene receptor
antagonist

Pentoxifylline Vasodilator Inhibits production of the cytokine TNFa (Martindale, 2012)
Sulodexide Antithrombotic
Thalidomide Immunomodulator

Footnotes: Table provided by Lindsay Banks, North West Medicines Information Centre, May 2012
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In 22 placebo controlled trials, 17 different interventions were assessed (out of a total of

21 interventions included in the review):
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Immunomodulatory/anti-inflammatory

Beta-glucan (Koray et al., 2009)
Clofazimine (de Abreu et al., 2009)
Colchicine (de Abreu et al., 2009)

Levamisole (De Cree et al., 1978, DrinnanAj and Fischman, 1978,
Meyer et al., 1977, Miller et al., 1978, Olson and Silverman S, 1978, Van
de Heyning, 1978, Weckx et al., 2009, Zissis et al., 1983)

Montelukast (leukotriene receptor antagonist) (Femiano et al., 2010)
Pentoxifylline (Thornhill et al., 2007)
Prednisone (Femiano et al., 2010, Femiano et al., 2003)

Sulodexide (Femiano et al., 2003)

Uncertain

Camelthorn (Pourahmad et al., 2010)

Homeopathy (Mousavi et al., 2009)

LongoVital (herbal + vitamin) (Kolseth et al., 2005)

LongoVital (herbal alone) (Bratel et al., 2005, Kolseth et al., 2005)
Propolis (Samet et al., 2007)

Subantimicrobial doxycycline (Preshaw et al., 2007)

Tetracycline (Graykowski and Kingman, 1978)

Vitamin B12 (Volkov et al., 2009)

Multivitamin (Lalla et al., 2012)



Eight trials compared active ingredients:
Colchicine versus clofazimine (de Abreu et al., 2009)
Colchicine versus prednisolone (Pakfetrat et al., 2010)

Prednisone versus montelukast (leukotriene receptor antagonist) (Femiano et al.,
2010)

Levamisole versus levamisole (different dose) (Zissis et al., 1983)
Rofexib versus tinidazole (Lu et al., 2004)
Sulodexide versus prednisone (Femiano et al., 2003)

LongoVital (herbal + vitamin) versus LongoVital (herbal alone) (Kolseth et al.,
2005)

Perilla cooking oil verus soybean oil (Hamazaki et al., 2006)

Excluded studies

Nine studies were excluded (Dolby and Walker, 1975, Kowolik et al., 1978, Lehner et
al., 1976, Nolan et al., 1998, Pedersen et al., 1990a, Pedersen et al., 1990b, Raeste et al.,
1981, Sharquie et al., 2008, Yang and Jang, 2009). See Characteristics of excluded

studies (Table 3).
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Table 3. Characteristics of excluded studies

Reason for exclusion

Dolby et al, 1975

|[Following discussion the mode of action was considered to
be primarily topical (tablets of cromoglycic acid allowed to
dissolve slowly in the mouth)

Kowolik et al, 1978

Cross-over study with no washout period

Lehner et al, 1976

Cross-over study with no washout period

Nolan et al, 1998

Abstract only

Pedersen et al, 1990a

Cross-over study with no washout period and potential for
confounding with multivitamins

Pedersen et al, 1990b

Cross-over study with no washout period and potential for
confounding with multivitamins

|IRaeste et al, 1981

Abstract only

Sharquie et al, 2008

No mention of the word 'random'

Yang et al, 2009

|[Following discussion the mode of action was considered to
be primarily topical (local botulinum toxin A injection)

Risk of bias in included studies

A summary of the risk of bias for each study is presented in the Appendix 2 and Figure

2. One of the 25 included trials was assessed as being at overall low risk of bias (Lalla

etal., 2012). Eight were assessed as being at unclear risk of bias (Bratel et al., 2005,

Femiano et al., 2010, Hamazaki et al., 2006, Koray et al., 2009, Pakfetrat et al., 2010,

Pourahmad et al., 2010, Van de Heyning, 1978, VVolkov et al., 2009). The remainder

were assessed as being at overall high risk of bias.

Allocation (selection bias)

Eleven of the 25 trials were deemed to be at low risk of bias with regard to sequence

generation, but only six of these provided information that allowed a judgement of low
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risk of bias with regard to allocation concealment (Femiano et al., 2010, Graykowski
and Kingman, 1978, Lalla et al., 2012, Miller et al., 1978, Pakfetrat et al., 2010,
Thornhill et al., 2007). None of the included trials were judged to be at high risk of
selection bias, but typically provided insufficient information to make a clear

assessment.

Blinding (performance bias and detection bias)

Fifteen trials were assessed as being at low risk of performance bias, clearly
demonstrating blinding of participants/personnel. Only seven were assessed as being at
low risk of detection bias (Lalla et al., 2012, Miller et al., 1978, Olson and Silverman S,
1978, Preshaw et al., 2007, Samet et al., 2007, Thornhill et al., 2007, Volkov et al.,
2009); one trial was assessed as being at high risk of detection bias as outcome
assessment was carried out by investigators unblinded to the treatment groups (Mousavi

et al., 2009).

Incomplete outcome data (attrition bias)

Fourteen trials were assessed as being at low risk of attrition bias (Bratel et al., 2005,
Femiano et al., 2010, Femiano et al., 2003, Hamazaki et al., 2006, Koray et al., 2009,
Lallaetal., 2012, Lu et al., 2004, Mousavi et al., 2009, Pakfetrat et al., 2010, Preshaw et
al., 2007, Thornhill et al., 2007, Van de Heyning, 1978, Volkov et al., 2009, Zissis et
al., 1983). Five were assessed as being at high risk of attrition bias (de Abreu et al.,
2009, DrinnanAj and Fischman, 1978, Graykowski and Kingman, 1978, Meyer et al.,

1977, Miller et al., 1978).
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Selective reporting (reporting bias)

Only nine of the included trials were judged to be at low risk of reporting bias (Lalla et
al., 2012, Meyer et al., 1977, Mousavi et al., 2009, Olson and Silverman S, 1978,
Pakfetrat et al., 2010, Pourahmad et al., 2010, Preshaw et al., 2007, Van de Heyning,
1978, Volkov et al., 2009). Eleven were assessed as being at high risk of bias due to a
variety of reasons including: no reporting of important outcomes (e.g. pain), lack of
reporting of outcomes listed in the methods section, outcomes reported but not at all

listed time points, and measures of variance not reported.

Other potential sources of bias

Nine trials were felt to be at low risk of any other potential biases (Hamazaki et al.,
2006, Lalla et al., 2012, Mousavi et al., 2009, Pakfetrat et al., 2010, Pourahmad et al.,
2010, Samet et al., 2007, Thornhill et al., 2007, Van de Heyning, 1978, Zissis et al.,
1983). Six were assessed as being at high risk of bias (DrinnanAj and Fischman, 1978,
Kolseth et al., 2005, Meyer et al., 1977, Miller et al., 1978, Olson and Silverman S,
1978, Preshaw et al., 2007) due to reasons including: unclear use of alleviating drugs
(e.g. corticosteroids), baseline imbalances in factors such as gender and smoking, and

pharmaceutical funding.
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Effects of interventions

Immunomodulatory/anti-inflammatory versus placebo

e Beta-glucan

One trial randomised 31 participants to receive either 10 mg 1.3 to 1.6 beta-glucan twice
per day for 20 days or placebo (Koray et al., 2009). The study was at unclear risk of
bias. The authors used the ulcer severity score (USS) and report a statistically
significant lower mean USS score in the beta-glucan group than in the placebo group
(mean difference -4.38; 95% confidence interval (CI) -6.17 to -2.59). No data on the

individual scale components (number of ulcers, size, duration, ulcer-free period, site and
pain).
There was no reporting of adverse effects.

There is insufficient evidence to support or refute the use of beta-glucan for the

treatment of RAS.

e Clofazimine

One trial, assessed as being at high risk of bias, compared clofazimine 100 mg daily for
30 days, then 100 mg every other day (n = 23) with placebo (n = 20) (de Abreu et al.,
2009). The authors report that the number of individuals in the clofazimine group who
had no further aphthous episodes from beginning treatment until completion of
treatment at 6 months was significantly greater than the number in the placebo group
(Fisher's exact test P = 0.043) (Table 4). Within group comparisons comparing
periodicity, number, duration and size of lesion from initial evaluation on a monthly

basis were also made. No statistically significant differences in pain intensity, patient

62



self-evaluation and physician self-evaluation compared to placebo were observed at 6
months. The number of participants analysed varied across time points and data was not

presented in a manner that allowed for further analysis (reported as percentages only).

Clofazimine was associated with an increase in cutaneous adverse effects (Fisher's exact

test P = 0.015), but these were reported to be easily controlled.

There is insufficient evidence to support or refute the use of clofazimine for the

treatment of RAS.

e Colchicine

The trial by de Abreu et al (2009) also assessed the effect of colchicine (n = 23)
compared to placebo (n = 20). The dose of colchicine was 0.5 mg three times per
day.The authors report that the number of individuals in the colchicine group who had
no further aphthous episodes after beginning treatment until completion of treatment at
6 months was not significantly different from the number in the placebo group (Fisher's
exact test P = 1.000) (Table 4). Within group comparisons comparing periodicity,
number duration and size of lesion from initial evaluation on a monthly basis were also
made. No statistically significant differences in pain intensity, patient self-evaluation

and physician self-evaluation compared to placebo were observed at 6 months.

However, the authors report that there was a greater percentage of treatment
interruptions in the colchicine group due to gastrointestinal adverse effects (Fisher's

exact test P = 0.009).

There is no evidence to support the use of colchicine for the treatment of RAS and

potential evidence of harm at a dose of 1.5 mg per day.
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e Levamisole

Eight trials (seven assessed as being at high risk of bias and one unclear) compared
levamisole with placebo (De Cree et al., 1978, DrinnanAj and Fischman, 1978, Meyer
etal., 1977, Miller et al., 1978, Olson and Silverman S, 1978, Van de Heyning, 1978,
Weckx et al., 2009, Zissis et al., 1983). Collectively, the trials did not provide data in a
way that allowed for meta-analysis (see Table 4). The dose of levamisole was 150 mg
per day in all studies, but the duration of treatment varied from 3 consecutive days per
episode (with a minimum of 2 weeks between each treatment period) (DrinnanAj and
Fischman, 1978), to 11 consecutive days followed by 11 days of no levamisole (for a

total of 9 weeks) (Miller et al., 1978).

There is inconsistent evidence regarding the effectiveness of levamisole. Patients
receiving levamisole reported more adverse effects than those receiving placebo,

however, no adverse effects are reported as requiring withdrawal of the intervention.

e Montelukast (leukotriene receptor antagonist)

One trial assessed as being at unclear risk of bias compared montelukast with placebo
(Femiano et al., 2010). The trial randomised 40 participants to receive either 10 mg
montelukast orally daily for 1 month followed by alternate days for the second month (n
= 20) or to placebo (n = 20). Reported outcomes were days to pain cessation and to
ulcer healing for the first month of treatment with respect to first ulcer (single episode),
and total number of aphthae for each month of treatment and for the 2 months follow-
up. Time in days to resolution of first ulcer was shorter for those receiving montelukast
(mean difference -3.95; 95% CI -4.38 to -3.52; P < 0.00001) visual analogue scale
(VAS) pain mean difference -1.15 (95% CI -1.46 to -0.84; P < 0.00001). There was also
a significant reduction in the total number of new lesions over the 2-month treatment
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period (mean difference -3.90; 95% CI -4.55 to -3.25; P < 0.00001). The study reported

equal drug-related adverse effect for those treated with montelukast and placebo.

There is insufficient evidence to support or refute the use of montelukast for the

treatment of RAS.

e Pentoxifylline

A single trial assessed as being at high risk of bias compared pentoxifylline 400 mg 3
times daily (n = 14) with placebo (n = 12) for 60 days with a further 60 day follow-up
(Thornhill et al., 2007). No statistically significant differences between the groups were
reported for pain, number of ulcers and ulcer-free days at the end of treatment. A
statistically significant difference in ulcer size was seen, in favour of pentoxifylline.
Data for these outcomes are presented as medians only and are therefore not suitable for
meta-analysis. There was no statistically significant difference in the proportion of
ulcer-free days compared with pre-treatment status (worse, little improvement,

substantial improvement) in either group (Table 4).

Patients receiving pentoxifylline reported more adverse events than those in the placebo

group but this was not statistically significant (Table 4).

There is insufficient evidence to support or refute the use of pentoxifylline for the

treatment of RAS.

e Prednisone

Two trials compared prednisone with placebo in trials that were assessed as being at

high (Femiano et al., 2003) and unclear (Femiano et al., 2010) risk of bias. In both trials
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the dose of oral prednisone commenced at 25 mg with a phased dose reduction over a 2-

month period.

Femiano et al (2003) reports on the number of days to resolution of pain and days to
epithelialization of aphthae at 1 month following the start of treatment. Data for these
outcomes are presented as ranges only. The trial also reports the number of aphthae per
month after the first and second months of therapy; this is reported as the total number
of aphthae observed by group, with no estimate of variability. The authors report a

statistically significant effect in favour of prednisone.

One significant adverse event (gastritis) was reported for the group receiving prednisone

compared to no significant adverse events for the placebo group (Table 4).

The second trial to compare prednisone to placebo, conducted by Femiano et al (2010),
evaluated days to pain cessation and to ulcer healing for the first month of treatment
with respect to first ulcer (single episode), and total number of aphthae for each month
of treatment and for the 2-months follow-up. Time in days to resolution of first ulcer
was shorter for those receiving prednisone (mean difference -6.35; 95% CI -6.74 to -
5.96; P < 0.00001). There was also a significant reduction in the total number of new
lesions over the 2-month treatment period (mean difference -4.20; 95% CI -4.84 to -
3.56; P < 0.00001). The study reported more drug-related adverse effects for those

treated with prednisone than placebo.

There is insufficient evidence to support or refute the use of prednisone for the

treatment of RAS.

e Sulodexide
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The trial by Femiano et al (2003) also compared sulodexide (a low-molecular weight
product consisting of heparin and dermatan sulphate chains) with placebo. As discussed

previously, the trial was at high risk of bias and data was incompletely presented.
Sulodexide was not associated with significant adverse events.

There is insufficient evidence to support or refute the use of sulodexide for the treatment

of RAS.

Other interventions versus placebo
e Camel thorn

A single trial of camel thorn randomised 93 participants to the plant distillate (n = 49) or
placebo (n = 44) for the aphthous ulcer episode duration (Pourahmad et al., 2010). The
study was assessed as being at unclear risk of bias. The authors report a shorter mean
time to complete resolution for camel thorn (mean 4.02 days; range from 3 to 7 days)
compared to placebo (mean 8.9 days; range 7 to 14 days), standard deviations not
reported. Outcomes of lesion diameter and intensity of pain were analysed at multiple
time intervals until 14 days from initial referral. The authors report lower pain and

smaller lesions in the camel thorn groups up to 10 days after referral (Table 4).
There were no evidence of adverse effects.

There is insufficient evidence to support or refute the use of camel thorn for the

treatment of RAS.

e Homeopathy

Mousavi et al (2009) undertook a placebo-controlled clinical trial of individualised

homeopathy. The trial was assessed as being at high risk of bias. One hundred patients
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with minor aphthous ulcer were randomised to either a dilution of individualised
homeopathic medicines or placebo, in two doses over a 24-hour period and followed up
for 6 days. Pain intensity and ulcer size were recorded at baseline, during and at the end
of the trial (mornings of days 4 and 6). A statistically significant difference in the
number of participants whose ulcers had completely healed by the end of the study was
shown, in favour of homeopathy (risk ratio 2.00; 95% CI 1.39 to 2.89; P = 0.0002). The
same findings were shown for 'pain free' by the end of the 6-day study (risk ratio 2.00;
95% CI 1.39 to 2.89). A statistically significant difference was reported in mean pain
score and mean ulcer size favouring the homeopathic group (Table 4). Summary data

are not presented, precluding further analysis.

The authors report that no participant needed to discontinue treatment due to adverse

events.

There is insufficient evidence to support or refute the use of homeopathic medicine for

the management of RAS.

e LongoVital (herbal + vitamin)

Forty patients were randomised to receive LongoVital (herbal plus vitamin) or placebo
(Kolseth et al., 2005). Outcomes evaluated included the number of ulcer-free days and
number of new ulcers over the 4-month treatment period. Data were presented as
medians with 95% confidence intervals, so are unsuitable for further analysis. The
authors report that there was no statistically significant difference between the groups

on these outcomes (Table 4).

Reported adverse events were minor and evenly distributed between the groups.
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e LongoVital (herbal alone)

Two trials compared LongoVital (herbal alone) with placebo in trials that were assessed
as being at high (Kolseth et al., 2005) and unclear (Bratel et al., 2005) risk of bias. Forty
patients were randomised to receive the herbal component of LongoVital alone or
placebo (Kolseth et al., 2005). Outcomes evaluated included number of ulcer-free days
and number of new ulcers over the 4-month treatment period. Data were presented as
medians with 95% confidence intervals, so are unsuitable for further analysis. The
authors report that there was no statistically significant difference between the groups

on these outcomes (Table 4).
Reported adverse events were minor and evenly distributed between the groups.

In the second trial, 50 participants were randomised to receive either three tablets of
LongoVital (n = 25) or a placebo equivalent (n = 25) (Bratel et al., 2005). Outcomes
reported included the number of days of ulcers, number of days of pain, mean size of
ulcers and general degree of discomfort, as a monthly average for the 6-month duration
of treatment. There were no statistically significant differences between the groups for
these outcomes: mean difference -0.80 (95% CI -3.30 to 1.70; P = 0.53) (Analysis 1.6);
-3.80 (95% CI1 -9.39 to 1.79; P = 0.18); -0.30 (95% CI -0.56 to 0.04; P = 0.02); -0.30

(95% C1-0.37 t0 0.97; P = 0.38).
"Very few and mostly harmless side-effects™ were observed in the trial.

There is insufficient evidence to support or refute the use of LongoVital for the

treatment of RAS.

e Multivitamin
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A single trial at low risk of bias compared a daily multivitamin with placebo in patients
who had a validated history of at least three episodes of RAS within the previous 12
months (Lalla et al., 2012). No statistically significant difference was found between
groups with regard to mean number of new lesions (mean difference -0.41; 95% CI -
1.85to0 1.03; P = 0.58), duration of episodes (mean difference -0.33; 95% CI -2.06 to
1.40; P = 0.71), or average mouth pain during RAS episodes (mean difference -0.05;
95% CI -0.71 to 0.61; P = 0.88). Similarly, the authors report no statistically significant
difference between groups with regard to normalcy of diet or compliance with the

interventions.

There is insufficient evidence to support or refute the use of multivitamin for the

treatment of RAS.

e Propolis

A single trial randomised 19 participants to bee propolis one capsule (500 mg) per day
or placebo (Samet et al., 2007). The trial was assessed as being at high risk of bias.
Outcomes included patient reported measurements of the number of new ulcers and the
duration and severity of outbreaks over a minimum 6-month period. There was no
statistically significant difference in the mean number of lesions in the two groups over
the treatment period (mean difference -2.6; 95% CI -7.30 to 2.10), although the authors
report a statistically significant difference in the reduction of outbreaks based on the
difference between expected number of ulcers and observed number of ulcers (Fisher's
exact test one sided P = 0.04). They also report an improvement in quality of life
favouring the propolis group based on patients volunteering statements of self-reported

improvement (Table 4).

Propolis was associated with "low rates of minimal side effects".
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There is insufficient evidence to support or refute the use of bee propolis for the
treatment of RAS. The components of propolis may vary according to geographical

area.

e Subantimicrobial doxycycline

Preshaw et al (2007) compared subantimicrobial dose doxycycline (SDD) 20 mg twice
daily for 90 days (n = 25) with placebo (n = 25). The study was judged as being at high
risk of bias. Outcomes measured within the study were number of new ulcers, pain
(VAS) and additional ulcer treatment. There was no significant difference in the number
of ulcers present at the end of the 90-day treatment period (mean difference -0.5; 95%
Cl -1.10 t0 0.10; P = 0.10). Cumulative data was also available for the total number of
new ulcers over 90 days (mean difference -16.40; 95 C1% -30.44 to -2.36; P = 0.02).
There was a statistically significant difference in the number of new lesions per day,
with a mean difference -0.19 (95% CI -0.35 to -0.03; P = 0.02) in favour of SDD, but
not in the mean VAS pain per day (mean difference -5.00; 95% CI1-11.93t0 1.93; P =

0.16).
No differences in adverse events were reported.

There is insufficient evidence to support or refute the use of SDD for the treatment of

RAS.

e Tetracycline

A trial assessed as being at high risk of bias evaluated tetracycline suspension versus
placebo. The suspension, containing 250 mg tetracycline, was held in the mouth for 2

minutes and then swallowed, four times per day at new ulcer outbreak, and continued
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for 20 doses (5 days) (Graykowski and Kingman, 1978). No statistically significant
difference was found with regard to the average number of new lesions/week (mean
difference -0.47; 95% ClI -1.34 to 0.40; P = 0.29). A statistically significant difference
was shown, in favour of tetracycline, for adjusted maximum ulcer size (P = 0.034) and

adjusted maximum pain (P = 0.017).
Adverse event rates were comparable between groups.

There is insufficient evidence to support or refute the use of tetracycline for the

treatment of RAS.

e Vitamin B12

A single study, assessed as being at unclear risk of bias, randomised participants to
sublingual vitamin B12 (1000 mcg daily for 6 months) or placebo (Volkov et al., 2009).
A total of 58 participants were included in the trial. The authors provided additional
data for analysis. At completion of treatment at 6 months, compared to placebo the
treatment group reported lower pain scores (mean difference -1.72; 95% CI -2.70 to -
0.74; P = 0.0006), a shorter average duration of RAS episode (number of days) (mean
difference -2.86; 95% CI -5.39 to -0.33; P = 0.03) and lower frequency of outbreaks per
month (mean difference -8.74; 95% CI -16.62 to -0.86; P = 0.03). During the last 2
months of treatment, statistically significantly more participants receiving vitamin B12

reached a 'no ulcer' status (risk ratio 3.27; 95% CI 1.23 to 8.66; P = 0.02).

No adverse events were associated with receiving vitamin B12 or the placebo in this

study.

There is insufficient evidence to support or refute the use of vitamin B12 for the

treatment of RAS.
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Head-to-head comparisons
Eight trials compared active interventions.
e Colchicine versus clofazimine

One trial, assessed as being at high risk of bias, compared clofazimine 100 mg daily for
30 days, then 100 mg every other day (n = 23) with colchicine 0.5 mg three times per
day (n = 23) (de Abreu et al., 2009). The authors report that the number of individuals
in the clofazimine group who had no further aphthous episodes after beginning
treatment until completion of treatment at 6 months was significantly greater than the
number in the colchicine group (Fisher's exact test P = 0.016). Within group
comparisons comparing periodicity, number, duration and size of lesion from initial
evaluation on a monthly basis were also made. Statistically significant differences in
pain intensity, patient self-evaluation and physician self-evaluation at 6 months were
observed in the colchicine group compared to the clofazimine group. The authors report
higher pain intensity in the colchicine group, greater physician rated improvement and
patient rated satisfaction in the clofazimine group (Table 4). The number of participants
analysed varied across time points. Data was not presented in a manner that allowed for

further analysis.

Clofazimine was associated with an increase in cutaneous adverse effects (Fisher's exact
test P = 0.015), but these were reported to be easily controlled. However, the authors
report that there was a greater percentage of treatment interruptions in the colchicine

group due to gastrointestinal adverse effects (Fisher's exact test P = 0.009)

There is insufficient evidence to support a relative benefit for either colchicine or

clofazimine.
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e Colchicine versus prednisolone

Pakfetrat et al (2010) randomised participants to 0.5 mg colchicine per day for 3 months
(n =17) or 5 mg prednisolone per day for 3 months (n = 17). The study was judged to
be at unclear risk of bias. No statistically significant difference was shown for
recurrence during the treatment period (risk ratio 1.30; 95% CI1 0.98 to 1.71; P = 0.07)
or pain at completion of treatment (mean difference -0.16; 95% CI -1.18 to 0.86; P =
0.76) or number of aphthous ulcers at completion (mean difference -0.13; 95% CI -0.50

to 0.24; P = 0.49).

Colchicine was associated with statistically significantly more adverse effects than
prednisolone with nine participants reporting adverse effects on colchicine and two

participants reporting adverse effects on prednisolone.

There is insufficient evidence to support a relative benefit for either colchicine or

prednisolone.

e Prednisone versus montelukast (leukotriene receptor antagonist)

Femiano et al (2010) assessed as unclear risk of bias compared oral prednisone with
montelukast, a leukotriene receptor antagonist. Reported outcomes were number of days
to pain cessation and to ulcer healing for the first month of treatment with respect to
first ulcer (single episode), and total number of aphthae for each month of treatment and
for the 2-months follow-up. Time in days to resolution of first ulcer was shorter in
favour of montelukast (mean difference -2.40; 95% CI -2.76 to -2.04; P < 0.00001).
There was no significant reduction in the total number of new lesions over the two

month treatment period (mean difference -0.30; 95% CI -0.90 to 0.30; P = 0.33).

The study reported more drug-related adverse effects for those treated with prednisone

than montelukast.
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There is insufficient evidence to support a relative benefit for either prednisone or

montelukast.

e Levamisole versus levamisole (different dosage)

Zissis et al (1983) assessed at high risk of bias compared two different doses of
levamisole (levamisole 50 mg three times per day for days 1 and 2 compared with
levamisole 50 mg three times per day for day 1 and placebo tablet three times per day
for day 2). A third group received placebo only. Treatment occurred 2 days per week for
16 weeks. There was some inconsistency in the presentation of the data within the trial.
However, the authors report that "All parameters evaluated have been statistically

improved in both levamisole groups”.

There is insufficient evidence to support a relative benefit for any one particular dose

regimen of levamisole.

e Rofexib versus tinidazole

Lu et al (2004) randomised 60 participants to receive either oral rofecoxib for 4 days
(50 mg on first day and 25 to 50 mg per day on the following days) or oral tinidazole (1
g per day for 3 days). The trial was assessed as being at high risk of bias. Summary data
for mean pain (VAS) and size of ulcer diameter at end of treatment was presented
without standard deviations, preventing further analysis (Table 4). The authors report
there was no statistically significant difference in total effective rate in the two groups at

the end of 4 days (risk ratio 1.17; 95% CI1 0.95to 1.43; P = 0.14).

There is insufficient evidence to support a relative benefit for either rofecoxib or

tinidazole.
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e Sulodexide versus prednisone

A comparison between sulodexide (n = 10) and prednisone (n = 10) was made in a trial
assessed as being at high risk of bias (Femiano et al., 2003). Data for these outcomes are
presented as ranges only with no estimates of variability. The trial also reports the total
number of aphthae per month with no estimate of variability precluding further analysis.
However, the authors report that the effectiveness of systemic sulodexide was similar to

that of systemic prednisone, without significant adverse effects (Table 4).

There is insufficient evidence to support a relative benefit for either sulodexide or

prednisone.

e LongoVital (herbal + vitamin) versus LongoVital (herbal alone)

A single trial assessed as being at high risk of bias randomised participants to receive
the herbal component of LongoVital alone or LongoVital with herbal plus vitamin
component (Kolseth et al., 2005). Outcomes evaluated included the number of ulcer-
free days and number of new ulcers over the 4-month treatment period. Data were
presented as medians with 95% confidence intervals so unsuitable for further analysis.
The authors report that there was no statistically significant difference between the

groups on these outcomes (Table 4).

Reported adverse events were minor and evenly distributed between the groups

(Kolseth et al., 2005).

There is insufficient evidence to support a relative benefit for either LongoVital (herbal

alone) or LongoVital (herbal plus vitamins).
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e Perilla cooking oil versus soybean oil

Two types of cooking oil were compared in a trial of 33 participants (Hamazaki et al.,
2006). The trial was assessed as being at unclear risk of bias. The treatment phase lasted
8 months and assessed the prevalence of minor RAS, time to resolution, fatty
acid/dietary analysis and adverse effects. There was no statistically significant
difference in the average number of days for resolution of ulcers over the treatment
phase (mean difference 0.80; 95% CI -1.83 to 3.43; P = 0.55). No inter-group
differences were reported for any other outcome (Table 4). Average and monthly

prevalence data were presented as figures only so did not allow for further analysis.
No adverse events were reported.

There is insufficient evidence to support a relative benefit for either perilla or soybean

cooking oil.
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Table 4. Summary of results not suitable for meta-analysis

Study ID Comparison Summary of results Harms
IDrinnan et al ILevamisole versus "eight subjects reported side effects (generally
(1978) lacebo Subjective results: 6/11 improved versus 5/13 improved |cacogeusia or nausea)™ 'no side effects warranted
P withdrawal"
IDe Cree et al ILevamisole versus "minor side effects included headache, nausea
(1978) lacebo and a metallic taste, never necessitated the
P discontinuation of therapy"
No statistically significant difference between groups with|"A total of 15 patients experienced some type of
Olsonetal  |Levamisole versus [regard to days between attacks, duration of lesions or side effect during the double-blind study; 14 of
(1978) lacebo patient's evaluation of pain. Investigators clinical {these individuals were taking levamisole. None
P evaluation of response to treatment was "significant with |of the patients had side effects severe enough to
P <0.005" warrant discontinuing the medication.”
Weckx et al ( |Levamisole versus No statistically S|gn|f|c_ant difference betvvee_n groups W'th "One patient heartburn/weakness, one patient
[regard to number of episodes, number of lesions, duration | . . "
2009) placebo . . diarrhoea in week 5
of lesions or pain
Levamisole versus lunclear d ) ) - H "
Zissisetal  [levamisole + placebo nclear due to inconsistency In the text. However, the ) yaents in each group reported unwanted
Versus authors report that "All parameters evaluated have been "
(1983) " . . . " effects
statistically improved in both levamisole groups
placebo
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Statistically significant differences shown for number of
Meyer et al |Levamisole versus gpésé%?eiSrenrbr:rogﬁego?gfpziggaggrf;'gnoogoef;'sfggso(fp ~ I"no one had to discontinue treatment because of
(1977) placebo lesions (P < 0.01) and degree of pain (P = 0.03) (Mann- side effects

Whitney U test)

N i . Adverse effects were experienced by seven of the

The t-tests comparing levamisole and placebo groups ; . .
o - . levamisole subjects while none of the placebo
. . [revealed no statistically significant difference (P > 0.05)
Miller etal  |Levamisole versus in mean number of ulcers, the mean number of ulcer days group reported adverse effects. These effects
(1978) placebo {the mean duration of ulcers, or the mean number of ulcers mcluded mild stomach upset or nausea,
or day” diarrhoea, sleeplessness and dysgeusia

P y and/or-dysosmia

See Analysis 1.7

Decrease in frequency of attacks: RR 4.29 [95% CI 0.72

{to 25.39; P =0.11]
Van de Levamisole versus Decrease in duration of attacks: RR 4.29 [95% CI 0.67 to
{Heyning et al placebo 27.24; P =0.12] "No adverse effects were reported”
(1978) Decrease in number of ulcers: RR 7.88 [95% CI1 0.51 to

121.96; P = 0.14]

Decrease in pain: RR 4.29 [95% CI 0.67 to 27.24; P =

0.12]
Volkov etal  Vitamin B12 versus "The duration of outbreaks, the number of ulcers, and the

level of pain were reduced significantly (P <0.05) at5  |"no known significant toxic effects"
(2009) placebo and 6 months."
Thornhill Pentoxifylline versus No statistically significant difference between groups for |"69% reported adverse effects. ... Dizziness,
(2007) placebo pain, number of ulcers, ulcer-free days and adverse headaches, stomach upset, increased heart rate
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effects. A statistically significant difference in ulcer size
was seen, in favour of pentoxifylline

and nausea. However placebo patients reported
similar complaints.”

Samet et al
(2007)

Bee propolis versus
placebo

"a statistically significant reduction of outbreaks in the
propolis group (Fisher's exact test , one sided, P = 0.04).
Patients in the propolis also self-reported a significant
improvement in their quality of life (P = 0.03)"

"low rates of minimal side effects"

Pourahmad et

Camel thorn distillate

Mean time to complete resolution was 4.02 (range 3to 7
days) for camel thorn compared to 8.9 (7 to 14 days), P <
0.001 (independent t-test).

"No evidence of drug side effects was observed"

pain, size of ulcer at end of treatment but no standard
deviations given. Results for these not given in translation

al (2010) versus placebo o o ) ) o )

A statistically significant difference in pain intensity also

[reported
Mousavi et al |[Homeopathic medicine  |Statisitically significant (P < 0.05) reduction in ulcer size |"No adverse drug reaction to a treatment solution
(2009) versus placebo and pain was reported for the homeopathic group was reported as a reason for leaving the study"

: i Both _the p_Iacebo a_nd_tetracyclln_e groups experlencet_j "side effects recorded in patients taking
Graykowski |Tetracycline versus {reductions in ulcer incidence during the treatment period, ; - .
. . [tetracycline were comparable to those in patients
etal (1978) |placebo whereas only the tetracycline group showed significant "
o ) > o on placebo.

{reductions in ulcer duration, size, and pain

"The healing rate of the treatment group after 2 days was

significantly higher than that of the control group (P <
Luetal Rofecoxib versus 0.05)....There was no significant differences of total No adverse effects reported in translation
(2004) tinidazole effective rate after 4 days..." Means only presented for P
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LongoVital
(vitamin/herbal

"None of the treatment - response parameters showed any

"Nine of the 52 patients in the study reported
mild

Kolseth et al supplem:e nt) versus statistically significant differences between any of the indigestion problems at the very beginning of the
(2005) LongoVital (herbal i g I
groups at any of the test periods {tablet period and they were evenly distributed
component alone) versus "
among the three groups.

placebo
|[Hamazaki et |Perilla cooking oil versus . .
al (2006) soybean cooking oil No intergroup differences No adverse events

de Abreu et al
(2009)

Clofazimine versus
colchicine versus placebo

"A greater percentage of individuals in the clofazimine
group had no further aphthous episodes (17% to 44%
compared with < = 6% in other groups)

"The clofazimine group showed greater
percentage of cutaneous adverse effects (skin
[pigmentation and drying)...." "skin bronzing did
not deter patients.... Dryness was easily
controlled” "complaints of dryness"

"A significantly greater percentage of treatment
interruption occurred in the colchicine group
because of gastrointestinal effects.”

|Femiano et al
(2003)

Sulodexide versus
prednisone versus placebo

"The effectiveness of systemic sulodexide was almost
comparable with that of systemic prednisone in patients
with frequent RAS, without significant side effects”

No serious adverse events (one significant
adverse event (gastritis) was reported for the
group receiving prednisone compared to no
significant adverse events for the placebo group)

Footnotes; Cl = confidence interval; RAS = recurrent aphthous stomatitis; RR = risk ratio
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2.7 Discussion

Summary of main results

Twenty-five randomised controlled trials were included in the review, evaluating the
effectiveness of 21 different interventions for the treatment of recurrent aphthous
stomatitis (RAS). There was considerable heterogeneity with regard to the comparisons
being made within each trial, and the type and timing of outcome assessment. Some
trials reported single episodes of ulceration and others multiple episodes (presenting
data either cumulatively or per episode). Outcome measures and timing of assessment
varied across trials. In most cases, interventions were assessed in single trials. The mode
of action by which the intervention was thought to work for the management of RAS
not always clear, making grouping of studies difficult. For the purpose of the review,
the interventions have been grouped into two broad categories:
immunomodulatory/anti-inflammatory and other. Due to heterogeneity and poor

reporting in many of the included trials, statistical pooling was not undertaken.

None of the evaluated interventions were shown to be of clear benefit for the treatment
of RAS. Statistically significant improvements in outcomes were shown for some
interventions, however, given that all trials were judged to be at either high or unclear
risk of bias (with the exception of Lalla et al (2012)), it was felt there was insufficient
evidence to currently support their use in clinical practice. Further research of these
interventions may be warranted: clofazimine, montelukast, prednisone, sulodexide,

camel thorn, subantimicrobial doxycycline, vitamin B12.
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Overall completeness and applicability of evidence

This review excluded those with ulceration potentially secondary to an underlying
medical condition or systemic disease. However, many patients with systemic disease
present with RAS type ulceration, for example, Behcet's Disease, Coeliac Disease and
vitamin B12 deficiency (Baccaglini et al., 2011). All three forms of RAS type ulceration
can occur in patients with simple and complex aphthosis, like Behcet's Disease.
However, unlike RAS, patients with Behcet's Disease can present with multisystem
disease affecting many mucosal surfaces (Jurge et al., 2006). The prevalence of RAS
type ulceration in patients with coeliac disease lies between 3% to 61% (Baccaglini et
al., 2011), and this contrasts with a third of the general population (Kleinman et al.,
1994). The prevalence of RAS type ulceration in patients with vitamin B12 deficiency
ranges from 0 to 42% and studies have found a statistically significant lower daily
intake of vitamin B12 in patients that suffer from RAS type ulceration (Kozlak et al.,
2010). Given the lack of clarity regarding mode of action of many of the interventions
examined in the included trials, the applicability of the review's findings to those with

systemic diseases remains unclear.

It is acknowledged that for most people, topical therapies will be the first line of
treatment for the management of RAS. A separate review evaluating the effectiveness

of topical interventions is being undertaken.

Quiality of the evidence

One of the included trials was assessed as being at low risk of bias (Lalla et al., 2012).
Eight trials provided insufficient information to make a clear judgement on risk of bias.
The remaining 16 trials were assessed being at high risk of bias for at least one of the
assessed domains.
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The methodological limitations were extensive and this impacted on the quality of the
evidence. Specific issues included clarity with regard to the inclusion/exclusion of
participants within the trials, with the definition of RAS not always being apparent. In
addition, it was not clear in many of the trials whether individuals with systemic causes
of RAS had been excluded from the trial (De Cree et al., 1978, Meyer et al., 1977,
Weckx et al., 2009), which may lead to a difference in the effect estimates when

comparing the results of trials where these individuals have and have not been included.

The risk of selection bias with regard to allocation to intervention groups was judged to
be low in only six of the included trials (Femiano et al., 2010, Graykowski and
Kingman, 1978, Lalla et al., 2012, Miller et al., 1978, Pakfetrat et al., 2010, Thornhill et
al., 2007), and blind outcome assessment evident in only seven trials (Lalla et al., 2012,
Miller et al., 1978, Olson and Silverman S, 1978, Preshaw et al., 2007, Samet et al.,
2007, Thornhill et al., 2007, Volkov et al., 2009). Given the subjective nature of the

outcomes being assessed, this could lead to an important risk of detection bias.

There was an indication of selective outcome reporting in eleven trials. Trials were
assessed as being at risk of selective reporting due to the lack of reporting of important
outcomes (e.g. pain), lack of reporting of outcomes listed in the methods section,

outcomes reported but not at all listed time points, or measures of variance not reported.

Issues regarding lack of accounting for multiplicity following measurement at many
time points and reporting at an ulcer level rather than a person level were also apparent,
as was analysis within the intervention and comparator groups over time, rather than

comparing the groups at a specified time point.

Two trials used the ulcer severity score (USS) (Koray et al., 2009, Thornhill et al.,
2007). This provides a summated score based on categorical scores on a range of

clinical domains: number of ulcers, size, duration, ulcer-free period, site and pain.
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Unless scores for individual components are also provided, it is difficult to interpret the
findings as improvement could be due to changes in any one of the domains measured

or a composite.

Some trials reported their outcome measure as a cumulative total at the end of
treatment, others provided month-by-month data (Meyer et al., 1977). By not deciding a
priori the time point of interest then it is easy for the interpretation to be data driven i.e.
by reporting the result according to statistical significance at that time point rather than
at the time point which is of clinical interest or importance. One trial combined the data
from the run-in and treatment phases (Bratel et al., 2005). The use of arbitrary cut-offs
was also found to be a problem in one trial as the difference between severe and

moderate improvement was determined by the assessors (Mousavi et al., 2009).

Many of the trials were small and may have had insufficient participants to determine a
statistically significant difference between interventions, or between intervention and

control, if in fact this was present.

Potential biases in the review process

Changes to the original protocol included splitting the review by mode of administration
(i.e. topical, systemic and physical) of the intervention. This was to allow more 'user-
friendly' reviews. In addition, an exclusion criteria relating to cross-over studies with an
inappropriately short washout period was added to the revised protocol. We recognise
that post hoc changes to a protocol may potentially bias the results of a review,
however, assessment of eligibility, risk of bias and data extraction was undertaken by at
least two members of the review team independently. The results were then discussed
across the review team and a consensus reached for each trial. Examining each
individual study across a multidisciplinary team meant that all the clinical and
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methodological issues raised by each trial were discussed thoroughly and openly across
the group. Consensus had been reached a priori regarding the types of outcome
measures and the timing of the outcome measure (outcome measured nearest to end of
treatment), which then determined the selective outcome reporting domain of the risk of
bias assessment. This combination of independent and consensual agreement produced

a rigorous approach to the assessment process.

Agreements and disagreements with other studies or reviews

Baccaglini et al (2011) undertook a systematic review of RAS trials published since
2005. Again, systemic causes of RAS were excluded. In similarity to this review, there
was considerable heterogeneity in the types of ulcers that had been included, how
results were reported and the interventions used. This was compounded by a lack of
study details and how the outcome data were measured. In similarity with this review,
Baccaglini et al (2011) argued that there was substantial evidence of bias, which
reduced the quality of the evidence; the randomisation process was poorly described and
loss to follow-up was unclear in many of the included studies. Baccaglini 2011 also
called for future trials to be carefully planned and reported using universal guidelines,
for example Consolidated Standards of Reporting Trials (CONSORT; www.consort-

statement.org).

Baccaglini et al (2011) reported both topical and systemic interventions. They found
low-dose doxycycline to be effective (Preshaw et al., 2007, Skulason et al., 2009) and
minocycline rinses performed better than placebo or tetracycline rinses ((Gorsky et al.,
2007); Gorsky 2008); although they also raised the issue of the potential for long-term
adverse events when patients are treated for extensive periods of time. In similarity to

this review, inconsistent results were found with systemic colchicine, the intervention
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being more efficacious with RAS associated with Behget's Disease (Davatchi et al.,
2009, de Abreu et al., 2009). Interventions based on plant extracts with anti-
inflammatory, analgesic, or antiseptic properties showed some effectiveness as topical
treatments (Amanlou et al., 2007, Babaee et al., 2010, de Armas et al., 2005, Martin et
al., 2008, Motallebnejad et al., 2008). Baccaglini et al (2011) also concluded that the
use of vitamin B12 for patients with vitamin B12 deficiency or as an intervention in its
own right, was found to be efficacious (Biedowa and Knychalska-Karwan, 1983,
Volkov et al., 2009). This concurs with Carrozzo 2009 and the US National Health and
Nutrition Examination Survey, where patients with RAS had a statistically significantly

lower daily intake of vitamin B12 (Kozlak et al., 2010).

2.8 Conclusions

Implications for practice

A wide variety of interventions are currently used for the treatment of recurrent
aphthous stomatitis (RAS) in clinical practice, often in a sequential manner, according
to the patient's response. In general, systemic interventions are used following

ineffective topical therapy.

In this comprehensive systematic review, no single treatment was found to be effective
and therefore the results remain inconclusive as regards to the best systemic intervention
for RAS. This is likely to reflect the poor methodological rigour of trials, and lack of
studies for certain drugs, rather than the true effect of the intervention. It is also
recognised that in clinical practice, individual drugs appear to work for individual

patients and so the interventions are likely to be complex in nature.
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Although comprehensive, this review did not find trials involving several of other
systemic interventions used for RAS, for example thalidomide in the absence of any

systemic condition, despite its limitations on safety.

Implications for research

Clinical trials in oral medicine have often been compromised due to methodological
factors. Careful attention needs to be given to methodological rigour and choice of
intervention. Future randomised controlled trials need to ensure they adhere to the
CONSORT statement (www.consort-statement.org) and evaluate interventions that are
relevant to current practice and compare them with appropriate controls. Cross-over
studies should also be carefully planned to incorporate an adequate washout period. In
addition, whilst single treatment interventions are the most common type of trial design,
they do not necessarily reflect how the intervention is used within every day practice,
which often utilises multiple and/or sequential approaches to treatment. This has the
potential to reduce the external validity of the study and so other types of trial design

should be considered (e.g. n-of-1 and stepped interventions) at the design stage.

A set of standardised, clinically relevant outcomes measures needs to be developed.
This work is underway, registered with COMET (Core Outcome Measures in
Effectiveness Trials; www.comet-initiative.org), and will be used to inform future

reviews and trials in this area.

In addition to examining the effectiveness of interventions, future studies should
incorporate an appropriate economic evaluation. This could look at either cost-

effectiveness of the intervention or the cost per utility gained.

As it is unclear whether the pathogenesis of RAS is similar or different to that of other

RAS type ulceration, this review excluded trials involving patients with relevant
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associated systemic disease. However, there may be a wealth of good evidence for
successful treatment of RAS type ulceration which may be applicable to treatment of
RAS. A Cochrane review of systemic treatments for RAS type ulceration in various

systemic diseases would be worthwhile.
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UPDATED CLINICAL OPINION

The results of this systemic review were widely regarded as unexpected but
unsurprising by clinicians working in oral medicine. Not all clinicians think that

Cochrane systematic reviews are a helpful way of summarising our evidence base.

Comments were received with regards to the lack of inclusion of commonly used
treatments and | agree that it was surprising not to include randomised controlled trials
for systemic steroids, as this is the first line treatment for severe RAS. One reason could
be the inclusion of only RCTs or this could be a reflection of the fact that treatment with
steroids is widely recognised as standard practice. Perhaps researchers choose not to
spend time and money proving what is known (in similarity to the parachute analogy),

however this lack of true evidence base is a common scenario in medicine and dentistry.

The papers included in the review do not reflect current practice. Apart from the
obvious lack of steroid trials, there were no trials involving azathioprine or
mycophenolate (which are medications often the first choice of steroid sparing agents

used in practice).

Indeed, the review is now 10 years old and is due an update, which if done, would
possibly now include the use of biologic therapies which have increased exponentially
in the management of conditions cared for by rheumatology and gastroenterology. The
question is — would updating this review give us any further information of benefit to

patients? And if not, then can we justify the time spent on such a large piece of work?
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In my opinion — updating our evidence base is vital — even if the results are not thought
to be helpful in everyday clinical practice. How else will we know what is being
researched? How else will we improve the quality of research if we don’t systematically
critique it?

The pulling together of all research is a useful reference for clinicians, even if the study
type of a RCT is a high bar to reach when designing trials, reviewing the highest level
of evidence is a reasonable starting point when making clinical decisions as per the

hierarchy of evidence.
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Chapter 3 Interventions for the management of oral ulcers in

Behcet’s disease

Behcet’s Disease is a multi-system vasculitis and oral ulcers are the most common

feature, experienced by 97-99% of patients. The oral ulcers are indistinguishable from
RAS in both appearance and behaviour. In this paper, the ulcerations are described as
RAS-type ulceration however the term Aphthous like ulceration (ALU) is also widely
used to describe aphthous ulcers that present in patients who are not otherwise fit and

well.

Bechet’s Disease is more common in countries along the old established silk routes in
the Middle East and this includes Turkey. This review was instigated in response to a
request to speak at the European Association of Oral medicine biannual meeting in
Turkey on the topic of evidence base for management of ulcers in Behget’s disease.
Rather than present a narrative review, | took the opportunity to carry out a formal

systematic review.

I was the lead author of this paper and led the group through the design, search
strategies, screening, data extraction, discussion, and conclusions. | have presented the

findings internationally.

This Cochrane Review has been published and is presented here in a format suitable for

this thesis.
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3.1 Abstract

Background

Behcet's disease is a chronic inflammatory vasculitis that can affect multiple systems.
Mucocutaneous involvement is common, as is the involvement of many other systems
such as the central nervous system and skin. Behget’s disease can cause significant
morbidity, such as loss of sight, and can be life threatening. The frequency of oral
ulceration in Behcet's disease is thought to be 97% to 100%. The presence of mouth
ulcers can cause difficulties in eating, drinking, and speaking leading to a reduction in
quality of life. There is no cure for Behcet's disease and therefore treatment of the oral

ulcers that are associated with Behget's disease is palliative.
Objectives

To determine the clinical effectiveness and safety of interventions on the pain, episode
duration, and episode frequency of oral ulcers and on quality of life for patients with

recurrent aphthous stomatitis (RAS)-type ulceration associated with Behget's disease.
Search methods

We undertook electronic searches of the Cochrane Oral Health Group Trials Register (to
4 October 2013); the Cochrane Central Register of Controlled Trials (CENTRAL) (The
Cochrane Library 2013, Issue 9); MEDLINE via Ovid (1946 to 4 October 2013);
EMBASE via Ovid (1980 to 4 October 2013); CINAHL via EBSCO (1980 to 4 October
2013); and AMED via Ovid (1985 to 4 October 2013). We searched the US National
Institutes of Health trials register (http://clinicaltrials.gov) and the World Health
Organization (WHO) Clinical Trials Registry Platform for ongoing trials. There were no
restrictions on language or date of publication in the searches of the electronic

databases. We contacted authors when necessary to obtain additional information.
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Selection criteria

We included randomised controlled trials (RCTs) that looked at pre-specified oral
outcome measures to assess the efficacy of interventions for mouth ulcers in Behcet's
disease. The oral outcome measures included pain, episode duration, episode frequency,

safety, and quality of life. Trials were not restricted by outcomes alone.
Data collection and analysis

All studies meeting the inclusion criteria underwent data extraction and an assessment
of risk of bias, independently by two review authors and using a pre-standardised data

extraction form. We used standard methodological procedures expected by Cochrane.
Main results

A total of 15 trials (n = 888 randomised participants) were included, 13 were placebo
controlled and three were head to head (two trials had more than two treatment arms).
Eleven of the trials were conducted in Turkey, two in Japan, one in Iran and one in the
UK. Most trials used the International Study Group criteria for Behcet's disease. Eleven
different interventions were assessed. The interventions were grouped into two
categories, topical and systemic. Only one study was assessed as being at low risk of
bias. It was not possible to carry out a meta-analysis. The quality of the evidence ranged
from moderate to very low and there was insufficient evidence to support or refute the
use of any included intervention with regard to pain, episode duration, or episode

frequency associated with oral ulcers, or safety of the interventions.
Authors' conclusions

Due to the heterogeneity of trials including trial design, choice of intervention, choice
and timing of outcome measures, it was not possible to carry out a meta-analysis.
Several interventions show promise and future trials should be planned and reported

according to the CONSORT guidelines. Whilst the primary aim of many trials for
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Behget’s disease is not necessarily reduction of oral ulceration, reporting of oral ulcers
in these studies should be standardised and pre-specified in the methodology. The use of

a core outcome set for oral ulcer trials would be beneficial.
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3.2 Plain language summary
Interventions for managing oral ulcers in Behcet's disease
Review question

This review has been conducted to assess the effects of different interventions,
administered systemically or topically, for the prevention or treatment of oral ulcers in
people with Behcet's disease. The interventions could be compared with an alternative

intervention, no intervention or the administration of a placebo.

Background

Behcet's disease is a chronic disease characterised by a multitude of signs and
symptoms including oral and genital ulcerations, skin lesions and inflammatory vascular
involvement of the central nervous system and gastrointestinal tract. Although the
underlying cause of Behget’s disease is unknown it is thought to involve a genetic

predisposition combined with environmental factors.

Behcet's disease most commonly presents in the third decade. The disease is rare in
individuals older than age 50 years and during childhood. Although both sexes are

equally affected, it is thought that the disease has a more severe course amongst men.

The oral ulceration that occurs in Behcet's disease can be painful and slow to heal. At its

worst, this can cause significant difficulties in eating and drinking.

Study characteristics

Authors from Cochrane Oral Health carried out this review of existing studies and the
evidence is current up to 4 October 2013. The review includes 15 studies published

from 1980 to 2012 in which 888 participants were randomised. Eleven of the trials were
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conducted in Turkey, two in Japan, one in Iran, and one in the UK. Thirteen different

interventions were assessed, administered either topically or systemically.

Topical interventions: sucralfate, interferon—alpha (different doses), cyclosporin A,

triamcinolone acetonide ointment, phenytoin syrup mouthwash.

Systemic interventions: aciclovir, thalidomide (different doses), corticosteroids,

rebamipide, etanercept, colchicine, interferon-alpha, cyclosporin.

Key results

There was insufficient evidence to support or refute the use of any included intervention
with regard to pain, episode duration or episode frequency associated with oral ulcers,

or the safety of the interventions.

Quality of the evidence

The quality of the evidence ranged from moderate to very low.
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3.3 Background

Description of the condition

Behcet's disease is a chronic, relapsing, multisystem inflammatory vasculitis (Chams-
Davatchi et al., 2010). It affects both the large and small blood vessels (including veins
and arteries) (Mat et al., 2013). It is characterised by a multitude of systemic signs and
symptoms. Oral and genital ulcerations, skin lesions, uveitis, and inflammatory vascular
involvement of the central nervous system and gastrointestinal tract are common (Dalvi
et al., 2012). Although the actiology of Behget’s disease is unknown it is thought to
involve a genetic predisposition combined with environmental factors (Yazici et al.,

2012).

The genetic risk factor most strongly associated with Behcet's disease is the human
leukocyte antigen (HLA)-B51 allele. HLA-B51 occurs in around 60% of Behget's

disease patients (Gul, 2007, Kose, 2012, Yazici et al., 1980).

Behcet's disease is more frequent in the countries along the 'Silk Road', an ancient
trading route, where the prevalence of HLA-B51 is relatively high compared with the

other parts of the globe (Yurdakul and Yazici, 2010).

Behcet's disease most commonly presents in the third decade. The disease is rare in
individuals older than age 50 years and during childhood. Although both sexes are
equally affected, it is thought that the disease has a more severe course amongst men

(Yazici et al., 1984).

Diagnosis

Previously, the International Study Group (ISG) Guidelines for the Classification of
Behcet's disease were generally accepted as a diagnostic tool (International Study Group

for Behget’s, 1990).
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The criteria included recurrent oral 'aphthae’ (at least three episodes within 12
consecutive months) plus two of the following: recurrent genital ulcers; uveitis or
retinal vasculitis; skin lesions that are classified as erythema nodosum (EN)-like lesions,

acneiform lesions, pustulosis, or pseudofolliculitis; and a positive pathergy test.

More recently a large group involving people from 32 countries attempted to establish
new international guidelines (Davatchi, 2012). Following a prospective, international,
multicentre, diagnostic accuracy study, data from over 2556 Behcet's patients from 27
different countries were reviewed. A new diagnostic scoring system was developed. As
with the previous diagnostic criteria, oral lesions scored highly along with ocular and
genital lesions. In fact 98% of Behcet's patients had oral aphthous ulceration as a feature

(Davatchi, 2004).

Oral ulceration in Behcet's disease

The oral ulceration that occurs in Behcet's disease resembles recurrent aphthous
stomatitis (RAS). In the oral medicine and dental literature RAS is now commonly used
as a term to indicate a primary condition where ulceration is not in association with a
systemic disease such as Behcet's. Where a relevant systemic disease is present, various
terms including RAS-type ulceration would be used instead. In the general medical
literature however, this division of nomenclature is not widely used and the oral
ulceration in Behget's is indistinguishable in appearance and natural history from RAS.
It remains unclear whether the ulceration in RAS and RAS-type ulceration shares a
common pathogenesis. The term for oral ulceration in association with Behget’s disease
in the international guidelines criteria includes oral aphthosis (ISG 1990) and oral
aphthous lesions (Davatchi, 2012). For the purposes of this review we have reviewed
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studies where aphthous ulceration is clearly the type of mouth ulceration being

investigated, regardless of which precise terminology is used.

RAS is the most common form of oral ulceration with prevalence in the different

populations ranging between 5% and 60% (Jurge et al., 2006).

RAS-type ulceration in association with a systemic disease is common. Systemic
diseases featuring RAS-type ulceration can include, but are not limited to, coeliac
disease, Crohn's disease, vitamin B12 deficiency, iron deficiency anaemia, human
immunodeficiency virus infection/acquired immunodeficiency syndrome (HIV/AIDS),
cyclic neutropenia, systemic lupus erythematosus (SLE), and Behcet's disease

(Baccaglini et al., 2011)..

The frequency of RAS-type ulceration in Behget's disease is 97% to 100% (Yurdakul
and Yazici, 2008). There are a variety of Behcet's diagnostic criteria used over many
years. Since 1990, the ISG have been most commonly but not exclusively used.
Whichever criteria are used, RAS-type ulceration is a major feature with high

prevalence.

According to Bagan 1991, there are three recognised forms of RAS (and hence also

RAS-type ulceration).

Minor aphthae, typically round and less than 10 mm in diameter. These are generally
pale in colour with an erythematous border and commonly affect non-keratinised
mucosa including the labial and buccal mucosa, the borders of the tongue, and the floor
of the mouth. Minor aphthae can occur in isolation but multiple presentations are also
common. Healing is spontaneous and usually takes 7 to 10 days. Episodes of ulceration
are usually followed by an ulcer-free period lasting a few days to several weeks before
the next episode occurs (Thornhill et al., 2007). Major aphthae are similar to minor
aphthae but are larger, usually exceeding 10 mm in diameter, and deeper. Consequently
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healing can take longer (20 to 30 days) and may result in scarring (Bagan et al., 1991).
Herpetiform ulcers are less than 1 mm in diameter and often occur in multiples, from 1

to 100. There is a tendency for adjacent ulcers to merge.

In Behget's disease, minor aphthae-type lesions are the most commonly seen type,
whereas major and herpetiform types are rare (Hamuryudan et al., 1998, Melikoglu et
al., 2005, Yurdakul et al., 2001). This mirrors the frequency of the different forms of

aphthae in RAS patients.

Description of the intervention

The cause of RAS is not known; therefore the aims of treatment are primarily pain relief
and the reduction of inflammation (Scully, 2006). The cause of RAS-type oral
ulceration in Behcet's disease is also poorly understood and, therefore, treatment aimed
primarily at the oral ulceration in Behget’s disease is also targeted at pain relief and the
promotion of healing to reduce the duration of the disease or reduce the rate of
recurrence. A variety of topical and systemic therapies have been utilised (Porter et al.,
1998) but few studies have demonstrated efficacy. Empirically, effective treatments
include the use of corticosteroids, immunosuppressants, and topical barriers (Eisen and
Lynch, 2001). Topical interventions can include mouthrinses, pastes, gels, sprays,
injections, laser, and locally dissolving tablets. Many of the topical treatments are
available without prescription. Systemic immunomodulators such as mycophenolate
mofetil, pentoxyphylline, colchicine, dapsone, and thalidomide have also been used but

with some caution due to their potential for adverse effects.
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How the intervention might work

As the aetiopathogenesis of RAS-type ulceration in Behget's disease is not fully
understood, the precise mechanisms of how the various topical and systemic

interventions influence the disease process are unclear.

Topical interventions for oral ulceration range from inert barriers to active treatments.
Providing a barrier for the ulcer (for example with a mucoadhesive paste) should allow
the breach in the mucosa to temporarily be protected and therefore noxious stimulants
are less likely to sensitise nerve endings. This in theory should provide pain relief. The
addition of active compounds to the barrier can potentially give an immunomodulatory
effect. Due to the nature of the mucosal layer, there is great variability in the penetration
of active compounds through the mucosal barrier, and as such there is great variability

in the efficacy of the topical treatments.

Systemic interventions include immunomodulators (colchicine, azathioprine,
cyclosporin, thalidomide), corticosteroids, biological agents (interferon; anti-TNF
agents such as infliximab, etanercept, adalimumab), and other drugs such as dapsone
and daclizumab. As previously stated, the precise mode of action of these interventions

is often unclear.

Many of the systemic treatments used in Behcet's disease are given to control the
underlying disease process and not primarily for the oral ulceration. Nevertheless, these
systemic treatments may also improve the severity and frequency of episodes of RAS-
type ulceration in these patients. Where systemic treatments are being used primarily for
control of RAS-type ulceration, the risk-benefit ratios are important and may be
different to those when trying to control widespread or critical disease. In practice, a
combination of systemic therapy for the underlying disease and topical therapy for

symptomatic treatment of acute attacks of oral ulceration are frequently used.
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Why it is important to do this review

All three clinical types of RAS and RAS-type ulceration are associated with varying
degrees of morbidity, including pain and difficulties in function. RAS (and RAS-type)
ulceration is a chronic episodic oral mucosal condition which can impact upon the

experiences of daily life, such as physical health and functioning (Riordain et al., 2011).

A recent Cochrane review (Brocklehurst et al., 2012) evaluated the evidence for

systemic interventions for RAS and an ongoing review by the same author group is
evaluating topical interventions for RAS (Taylor 2013). Both of these reviews have
specifically excluded trials of interventions for oral ulcers in patients with systemic

disease. This therefore excludes trials involving Behcet's patients.

There is, therefore, a population of patients in whom oral ulcers are the most common
presenting feature and for whom we have no formal evaluation of the evidence base on
which to guide our clinical treatments for them. An evaluation of the evidence for

interventions for oral ulcers in this group of patients is therefore essential.

3.4 Objectives

The objectives of this review are to determine the clinical effectiveness and safety of
interventions on the pain, episode duration, and episode frequency of oral ulcers and on
quality of life for patients with recurrent aphthous stomatitis (RAS)-type ulceration

associated with Behget's disease.

3.5 Methods

Criteria for considering studies for this review

Types of studies
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Randomised controlled trials (RCTSs) investigating the effects of interventions for the
management of recurrent aphthous stomatitis (RAS)-type ulceration in Behcet's disease
were included. We also included RCTs of a cross-over design provided that the trial
included a suitable washout period and no carry-over effects were evident. Split-mouth
studies were also to be included if it was apparent that there was no risk of
contamination of the intervention from one part of the mouth to another (this would be
more likely for any topical interventions that was physically applied and retained in one

part of the mouth rather than a mouthwash for example).

Studies looking at interventions for the management of any systemic manifestations of
Behcet's disease and which also reported on oral ulcers as an outcome measure were
included. The oral outcome measures should have been pre-specified in the

methodology.

Types of participants

Participants with Behget's disease with a history of recurrent oral aphthous-type ulcers
that were diagnosed clinically were included. Where additional systemic diseases were

reported in studies, these were noted.

Types of interventions

Active treatment included any preventive, palliative, or curative interventions
administered systemically or topically. Comparators were either standard care, no active
treatment, or the administration of a placebo; head to head trials of different

interventions were also included.

Types of outcome measures
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Primary outcome measures assessed were:

e Pain associated with oral ulcers
e Episode duration associated with oral ulcers.
e Episode frequency associated with oral ulcers.

e Safety of the intervention including adverse effects.

Secondary outcome measures assessed included any patient-reported outcomes that

measured a change in the patients' quality of life or in morbidity (e.g. function), or both.

Search methods for identification of studies

For the identification of studies included or considered for this review, we developed
detailed search strategies for each database searched. These were based on the search
strategy developed for MEDLINE (Ovid) but revised appropriately for each database
(Appendix 4). We combined this search strategy with the Cochrane highly sensitive
search strategy (CHSSS) for identifying RCTs in MEDLINE: sensitivity maximising
version, as referenced in Chapter 6.4.11.1 and detailed in box 6.4.c of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011). We linked the
searches of EMBASE and CINAHL to the Cochrane Oral Health Group filters for

identifying RCTs.

Electronic searches

The following electronic databases were searched (Appendix 4):

e Cochrane Oral Health Group Trials Register (to 4 October 2013)
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e Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane
Library 2013, Issue 9)

e MEDLINE via Ovid (1946 to 4 October 2013)

e EMBASE via Ovid (1980 to 4 October 2013)

e CINAHL via EBSCO (1980 to 4 October 2013)

AMED via Ovid (1985 to 4 October 2013)

There were no restrictions on language or date of publication in the searches of the

electronic databases.

We screened the bibliographies of included papers and relevant review articles were

checked for studies not identified by the search strategies above.
We searched the following databases for ongoing trials (Appendix 4):

e US National Institutes of Health trials register (clinicaltrials.gov)
e World Health Organization (WHO) International Clinical Trials Registry

Platform (apps.who.int/trialsearch/).

Data collection and analysis
Selection of studies

Two review authors (Jennifer Taylor (JT) and Anne-Marie Glenny (AMG))
independently screened the titles and abstracts obtained from the initial electronic
searches. Reports from the studies that fulfilled the inclusion criteria were obtained.
When there were insufficient data in the study title to determine whether a study
fulfilled the inclusion criteria, the full report was obtained and assessed independently

by the same review authors. Disagreements were resolved by discussion.

Data extraction and management
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At least two review authors (JT, AMG, Tanya Walsh (TW), Paul Brocklehurst (PB),
and Philip Riley (PR)) independently extracted data from each included study using a
tool developed for the review. All studies meeting the inclusion criteria underwent data
extraction and an assessment of risk of bias using a pre-standardised data extraction
form. Studies rejected at this and subsequent stages were recorded in the table
‘Characteristics of excluded studies'. Differences were resolved by discussion. If a single
publication reported two or more separate studies, then the data from each study were
extracted separately. If the findings of a single study were spread across two or more
publications, then the publications were extracted as one. For each study with more than
one control or comparison group for the intervention, the results were extracted for each

intervention arm.

For each trial the following data were recorded:
For each trial we recorded the following data:

e Year of publication, country of origin and source of study funding.

e Details of the participants including demographic characteristics and criteria for

inclusion.
e Details on the type of intervention and comparisons.
e Details on the study design.

e Details on the outcomes reported, including method of assessment and adverse

outcomes.

Assessment of risk of bias in included studies
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All review authors assessed the risk of bias in the included studies using the Cochrane's
tool for assessing risk of bias. The domains that were assessed for each included study

Were:

e sequence generation (selection bias)

o allocation concealment (selection bias)

e Dblinding of participants and personnel (performance bias)
¢ Dblinding of outcome assessment (detection bias)

e completeness of outcome data (attrition bias)

e selective outcome reporting (reporting bias)

o risk of other potential sources of bias (other bias).

We tabulated a description of the above domains for each included trial, along with a
judgement of the risk of bias (low, high, or unclear), based on the Cochrane Handbook

for Systematic Reviews of Interventions (Higgins and Green).

An example of a risk of bias judgement, based on allocation concealment only, is shown

below:

Low risk of bias - adequate concealment of the allocation (e.g. sequentially numbered,

sealed, opague envelopes or centralised or pharmacy-controlled randomisation).

Unclear risk of bias - unclear about whether the allocation was adequately concealed
(e.g. where the method of concealment is not described or not described in sufficient

detail to allow a definite judgement).

High risk of bias - inadequate allocation concealment (e.g. open random number lists

or quasi-randomisation such as alternate days, date of birth, or case record number).
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We provided a summary assessment of the risk of bias for the primary outcomes across
the studies (Higgins and Green). For each study, we assessed the overall risk of bias

according to the following rationales:
Low risk, when there is a low risk of bias across all seven key domains.

Unclear risk of bias, when there is an unclear risk of bias in one or more of the seven

key domains.

High risk of bias, when there is a high risk of bias in one or more of the seven key

domains.

If high risk of bias is present in one of the seven domains then it took precedence.

Measures of treatment effect

For dichotomous outcomes (for example presence or absence of pain), we expressed the
estimate of effect of an intervention as risk ratio (RR) together with 95% confidence
interval (CI). For continuous outcomes (for example pain on a visual analogue scale),
we used mean differences (MDs) and 95% Cls to summarise the data; in the event that
different studies measured outcomes using different scales, we would have expressed
the estimate of effect of an intervention as standardised mean difference (SMD) and

95% CI.

Unit of analysis issues

If cluster randomised trials had been included, we would have undertaken data analysis,
whenever feasible, at the same level as the randomisation, or at the individual level

accounting for the clustering.
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Analysis of cross-over studies should take into account the two-period nature of the data
using, for example, a paired t-test (Elbourne et al., 2002). We would have entered log
RRs or MDs (or SMDs) and standard errors into Review Manager (RevMan) software
(Review Manager 2012) using the generic inverse variance method (Higgins and

Green).

Dealing with missing data

We contacted trial authors for missing data if the report was published from the year
2000 or onwards. We considered it unfeasible to obtain data for trials published prior to
this cut-off date. We used methods as outlined in the Cochrane Handbook for
Systematic Reviews of Interventions to estimate missing standard deviations (Higgins

and Green).

Assessment of heterogeneity

We assessed clinical and methodological heterogeneity. We further assessed the
significance of any discrepancies in the estimates of the treatment effects from the
different trials by means of Cochran's Chi2 test for heterogeneity; heterogeneity would
have been considered significant if P < 0.1 (Higgins and Green). We also used the 12
statistic, which describes the percentage total variation across studies that is due to
heterogeneity rather than chance, to quantify heterogeneity; with 12 over 50% being

considered substantial heterogeneity (Higgins and Green). .

Assessment of reporting biases
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If there had been a sufficient number of trials (more than 10) included in any meta-
analysis, we would have assessed publication bias according to the recommendations on
testing for funnel plot asymmetry as described in the Cochrane Handbook for

Systematic Reviews of Interventions (Higgins and Green). .

Data synthesis

If data had allowed, we would have performed meta-analysis of studies assessing the
same comparisons and outcomes. We would combine RRs for dichotomous outcomes,
and MDs (or SMDs if different scales were used) for continuous outcomes, using a
random-effects model where there were four or more studies, or a fixed-effect model if
there were less than four studies. We would have included data from split-mouth or
cross-over studies in any meta-analysis using the generic inverse variance method
described in the Cochrane Handbook for Systematic Reviews of Interventions (Higgins
and Green), combining them with parallel studies using the methods described in
Elbourne et al (2002). As meta-analysis was not possible, we presented data in a table

format.

Sensitivity analysis

If the number of studies had allowed, we would have undertaken a sensitivity analysis
for each intervention and outcome by limiting the analysis to studies at overall low risk

of hias.

Presentation of main results
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We developed a 'Summary of findings' table for the main outcomes. We assessed the
quality of the body of evidence with reference to the overall risk of bias of the included
studies, the directness of the evidence, the inconsistency of the results, the precision of
the estimates, the risk of publication bias, and the magnitude of the effect. We
categorised the quality of the body of evidence of each of the main outcomes as high,

moderate, low, or very low.

3.6 Results

A total of 486 articles were identified through our search strategy. Of these, 38 articles
appeared to be potentially relevant and full copies were obtained. Following screening
of full papers, 15 studies were identified for inclusion (Figure 3). One trial had been
completed but had not been fully published as yet (Nct), one trial is ongoing (Nct), and
one trial was duplicated and linked to a subsequent included study (Masuda et al.,

1989). Twenty studies were excluded.
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Figure 3. Study flow diagram
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Included studies

A total of 15 trials were included in the review (n = 888 randomised participants; 780

evaluated) (see Appendix 5. Characteristics of included studies).

The studies varied in sample size, ranging from 24 to 116. Eleven of the trials were

conducted in Turkey, two in Japan, one in Iran, and one in the UK.

One trial was a cross-over design with a washout period (Davies et al., 1988) and the

remaining 14 were designed as parallel studies.

The funding source was not stated in six of the trials. Six trials received pharmaceutical

company funding and three further trials received funding from research facilities.

The diagnosis of Behcet's disease was not described clearly in all of the studies. Most
trials used the International Study Group criteria for Behggt's disease (ISG 1990). The
two studies from Japan used the Japanese diagnostic criteria, which were only described
in detail in one of the trials, and one trial used the O'Duffy criteria (Aktulga et al.,

1980).

Six of the trials evaluated topical interventions applied directly to the ulcers and nine
evaluated systemic interventions. The interventions used within the trials were diverse,

and the mode of action with regard to the management of oral ulcers was often unclear.

Topical interventions

The six trials evaluating topical interventions assessed five main comparisons (five

placebo controlled; two head to head).

Sucralfate versus placebo (Alpsoy et al., 1999, Koc et al., 1992). Interferon—alpha
(different doses) versus placebo (Hamuryudan et al., 1991, Kilic et al., 2009).

Cyclosporin A versus placebo (Ergun et al., 1997). Triamcinolone acetonide ointment
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versus phenytoin syrup mouthwash (Fani et al., 2012). Interferon—alpha 1000 1U versus

interferon—alpha 2000 1U (Kilic et al., 2009).
Systemic interventions

The nine trials evaluating systemic interventions assessed nine main comparisons (eight

placebo controlled; one head to head).

Aciclovir versus placebo (Davies et al., 1988). Thalidomide (different doses) versus
placebo (Hamuryudan et al., 1998). Corticosteroids versus placebo (Mat et al., 2006).
Rebamipide versus placebo (Matsuda 2003).Etanercept versus placebo (Melikoglu et
al., 2005). Colchicine versus placebo (Aktulga et al., 1980, Yurdakul et al., 2001).
Interferon—-alpha versus placebo (Alpsoy et al., 2002). Thalidomide 300 mg versus 100
mg versus placebo (Hamuryudan et al., 1998). Cyclosporin versus colchicine (Masuda

etal., 1989).

Six of the 15 studies were primarily looking at interventions for oral ulceration (Ergun
etal., 1997, Fani et al., 2012, Hamuryudan et al., 1991, Kilic et al., 2009, Koc et al.,
1992, Matsuda et al., 2003). Five studies had the management of Behggt's disease as the
main aim (Aktulga et al., 1980, Alpsoy et al., 2002, Masuda et al., 1989, Melikoglu et
al., 2005, Yurdakul et al., 2001). The remaining studies looked at orogenital ulceration
or genital ulceration (Alpsoy et al., 1999, Davies et al., 1988, Hamuryudan et al., 1998,

Mat et al., 2006).

A wide range of outcomes were assessed, making comparison across trials difficult. For

example, oral ulcers were measured using the following:

number of oral ulcers; mean frequency of ulcers or number of episodes; mean duration
of ulcers; ulcer healing time; severity of ulcers; size of ulcers; time to initial response;

recurrence of ulcers; time to recurrence of ulcers; complete response, defined as absence
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of any oral ulcer of any size during treatment period; percentage change in a patient's

total ulcer burden; monthly aphthae count.
Pain measurements included:

pain (e.g. scale of 0 to 3 (0: absent; 1: mild; 2: moderate; and 3: severe)); number of

painful days; ratio of painful days to days with ulcers; total monthly pain scores.

Nine of the 15 studies did not report on pain as an outcome measure (Aktulga et al.,
1980, Ergun et al., 1997, Fani et al., 2012, Hamuryudan et al., 1998, Hamuryudan et al.,
1991, Masuda et al., 1989, Mat et al., 2006, Melikoglu et al., 2005, Yurdakul et al.,

2001)

The study by Kilic et al (2009) stated that pain was an outcome but did not describe

how it would be measured and did not report any pain data in the results.

Other reported outcomes included measures of 'overall response’ or ‘positive response’
(not specified), 'other disease features', laboratory abnormalities, number and severity of
genital ulcers, response of eye disease to treatment, ocular complications, patient-
reported general well-being, global disease severity, amount of suppression of pathergy

and midstream specimen of urine (MSU) tests, and attacks of arthritis.

Three out of 15 trials failed to report adverse events (Fani et al., 2012, Hamuryudan et
al., 1991, Koc et al., 1992). None of the studies reported on issues of cost or reduction
of morbidity. One trial described the use of a quality of life assessment tool but did not

report any data on quality of life (Kilic et al., 2009).

Excluded studies

Twenty trials were excluded (Table 5. Characteristics of excluded studies). The main

reason for exclusion was that following access to the full paper the study did not
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actually fulfil the criteria for being a RCT (eight studies) (lack of randomisation, no

control group). Three cross-over studies were excluded because of: lack of a washout

period, one presented on topical only treatments for genital ulcers, and one reported oral

ulcer outcomes but this was ad hoc reporting and not pre-specified. Two papers was

rejected as they were letters with insufficient information reported. Both letters were

published longer than 10 years ago and we therefore did not obtain any further

information from the authors (Convit et al., 1984, Scheinberg, 2002).

Table 5. Characteristics of excluded studies

Reason for exclusion

Anonymous 1998

Not an RCT

(Azizlerli et al., 1995)

Although mentions placebo 'chosen at random' it is unclear
how active intervention arms were allocated

(Bacanli et al., 2006)

Not an RCT

(Ben Slama and Djemil,
2002)

Not an RCT

(Calguneri et al., 1996)

Results presented for whole study not clear at which point
the final outcomes were measured i.e. not at point that
randomisation stopped (this paper does not present an RCT,
it presents RCT+ follow on open study combined)

(Chams-Davatchi et al.,
2010)

Topical application — genital ulcers only

(Convit et al., 1984)

Letter (possibly linked to Convit 1972)

(Davatchi et al., 2009)

Cross-over design (4 months each phase, active colchine) but
no washout period stated

(Lee et al., 2008)

Open label descriptive study comparing BDRAS versus RAS
- no control

(Nanke et al., 2008) Not an RCT
(Nct) Not an RCT
(Nct) No oral outcomes
(Nct) Trial terminated
(O'Duffy et al., 1998) Not an RCT
(Pizarro et al.) Not an RCT
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(Scheinberg, 2002) Letter

(Sharquie et al., 2002)  |No washout period

(Sharquie et al., 2013)  |Insufficient washout demonstrated; no oral ulcer outcome

measures
(Sun et al., 2009) Not an RCT
(azici et al., 1990) Primary aim ocular manifestations not oral; reject no

prespecified oral outcome measures (oral outcomes not
described in methods). No trial register registered to check
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Risk of bias in included studies

A summary of the risk of bias for each study is presented in Figure 4 and the

‘Characteristics of included studies’ table (Appendix 5).

Only one trial was assessed as being at low risk of bias (Yurdakul et al., 2001). One of
the trials was assessed as having overall unclear risk of bias (Alpsoy et al., 1999). The

remaining 13 trials were assessed as at overall high risk of bias.

Allocation (selection bias)

Three of the 15 trials were given an overall low risk of bias for selection bias (both for
sequence generation and allocation concealment) (Hamuryudan et al., 1998, Kilic et al.,
2009, Yurdakul et al., 2001). Twelve of the 15 were assessed as at overall unclear risk
of bias for allocation. Of these 12, the random sequence generation was at low risk of
bias for two trials (Davies et al., 1988, Melikoglu et al., 2005) and allocation

concealment was at low risk of bias for two (Aktulga et al., 1980, Mat et al., 2006).

Blinding (performance bias and detection bias)

Six trials were shown to be at low risk of bias for blinding (Alpsoy et al., 1999, Davies
et al., 1988, Hamuryudan et al., 1998, Kilic et al., 2009, Mat et al., 2006, Yurdakul et
al., 2001). Seven trials had an overall unclear risk of bias, of which one had a low risk
for detection bias (Hamuryudan et al., 1991) and one had a low risk for performance
bias (Koc et al., 1992). Two trials had a high risk of bias for blinding as the
interventions used were different in appearance and delivery method (Aktulga et al.,

1980, Fani et al., 2012).
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Figure 4. Risk of bias summary
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Incomplete outcome data (attrition bias)

One trial was assessed as at high risk of bias due to incomplete data (Koc et al., 1992)
as all six dropouts were from the intervention arm and insufficient reasons were
presented. Three trials were assessed as at unclear risk of bias (Aktulga et al., 1980,
Ergun et al., 1997, Mat et al., 2006). The remaining 11 trials were deemed low risk of

bias.

Selective reporting (reporting bias)

Only two of the 15 trials were given low risk of bias for selective reporting (Alpsoy et
al., 1999, Yurdakul et al., 2001). Three trials (Aktulga et al., 1980, Davies et al., 1988,
Koc et al., 1992) were judged to be at unclear risk of bias and the remaining 10 trials
were at high risk of bias. The most frequent reason for allocation of a high risk of bias
was failure to report outcome data fully (Alpsoy et al., 2002, Ergun et al., 1997,
Hamuryudan et al., 1998, Masuda et al., 1989, Matsuda et al., 2003). Some trials
presented only a selection of the pre-specified outcome measures (Kilic et al., 2009) or
presented outcomes that were not pre-specified (Mat et al., 2006). One trial did not
present the results for the outcomes pre-specified in the trial protocol (Fani et al., 2012).
Some trials presented means with no standard deviations (Davies et al., 1988, Kilic et
al., 2009) or only a P value (Davies et al., 1988, Kilic et al., 2009). Some trials carried
out further analyses to support the findings, however the analyses were not presented

(Hamuryudan et al., 1991, Melikoglu et al., 2005).

Other potential sources of bias

Twelve out of 15 trials were thought to have low risk for other potential sources of bias.

Two trials were at unclear risk of bias (Alpsoy et al., 2002, Masuda et al., 1989). In one
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of these trials (Alpsoy et al., 2002) it was unclear if both the intervention group and the
control group received additional analgesia, which in turn could potentially affect the
pain outcomes. In the other (Masuda et al., 1989) it was unclear if additional topical
therapies had been used. One trial was judged to be at high risk of bias due to

concomitant systemic interventions being used (Davies et al., 1988).

Effects of interventions

Topical interventions

Six of the 15 included trials involved topical interventions. Five were placebo controlled

(Summary of findings table 1) and one made a head-to-head comparison.

Placebo-controlled trials:
e Sucralfate

Two trials looked at sucralfate suspension versus placebo (Alpsoy et al., 2002, Koc et
al., 1992). We were unable to pool the results as the mode of delivery of sucralfate
differed between the studies (in one it was used as a mouthwash and in the other it was
applied topically to ulcers). The trial by Alpsoy et al (1999) compared sucralfate
suspension versus placebo suspension to be used as a mouthwash for two to four
minutes after routine oral care and before bed. It included 40 participants and analysed
results for 30. It had an unclear risk of selection bias (both for random sequence
generation and allocation concealment). The results showed that sucralfate significantly
decreased the mean frequency, healing time, and pain in comparison to baseline.

However, no statistically significant differences were observed between the intervention
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and placebo for any of the oral ulcer outcomes at either end of treatment (three months)
or end of follow-up (six months) (Table 6). The trial by Koc et al (1992) included 41
participants (data evaluated for 35) and was at high risk of bias due to incomplete
outcome data. It compared the sucralfate suspension and placebo suspension applied to
oral ulcers four times a day. No statistically significant differences in number of painful
days, number of episodes, or mean duration of episodes were seen at either the end of

treatment or end of follow-up (Table 6).

There was insufficient evidence to support or refute the use of sucralfate suspension for

oral ulcers in Behcet’s disease.
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Table 6. Sucralfate versus placebo (topical application)

| I [ | Sucralfate | Placebo |l |
Study Outcome Time point Mean 32%?2,{?;2 N [Mean 32%?:,{?;2 N Mean différl(]ance [95% vaIIDue
A'?iggge)t al Freq“eunlgr"fora' End of treatment || 3.56 1.3 16/ 4.36 2.2 14| -080[-2.12,052] | 0.23
| [ | End of follow up | 3.81 | 2.1 16| 357 | 1.9 14| 024[-119,167] | 0.74
A'F(’iggge)t al Healing time | End of treatment || 7.19 1.9 16/ 8.28 2.3 14| -1.09[-2.61,0.43] | 0.16
| [ | End of follow up | 8.31 | 25 16| 9.28 | 2.9 [14] -0.97[-2.92,098] | 033
A'F(’iggge)ta' Pain End of treatment || 0.69 05 16 1.07 0.8 14| -038[-0.87,0.11] | 0.12
| [ | End of follow up || 1.47 | 05 16| 1.28 | 0.6 |14] 019[-021,059] | 0.35
Koc et al (1992) N“mbeégspai”f“' End of treatment | 37.5 17.6 24/| 28,5 19.0 11| 9.00[4.25,22.25] || 0.18
| [ | End of follow up | 385 | 195 [24] 349 | 23.2 |11] 3.60[-12.17,19.37] | 0.65
Koc et al (1992) Ne‘:)’ggzggf End of treatment || 6.4 25 24)| 5.0 2.0 11| 1.40[-0.15,2.95] | 0.08
| | | End of followup | 6.5 || 2.0 24| 55 | 13 |11 100[-0.11,211] | 0.08
Koc et al (1992) Meagp?:gggg” Of | End of treatment || 10.3 8.3 24| 11.3 5.6 11| -1.00[-5.69,3.69] | 0.68
| [ | End of follow up | 8.9 | 6.9 [24] 8.2 | 2.99 l11] o0.70[-2.56,3.96] | 0.68
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e Interferon-alpha

Two placebo-controlled trials studied the effect of topical interferon-alpha
(Hamuryudan et al., 1991, Kilic et al., 2009). Both had a high risk of bias for selective
reporting. The trial of 63 patients (61 evaluated) by Hamuryudan et al (1991) compared
interferon—alpha 2c as a hydrogel versus placebo hydrogel. Patients applied a thin layer
on any ulcer three times a day for 24 weeks. A similar application was made to the
upper and lower lip mucosa irrespective of the presence of ulcers. No statistically
significant difference was shown for the total number of ulcers throughout the treatment

period (Table 7).

The Kilic et al (2009) trial compared two different dosages of interferon-alpha lozenges
(1000 1U versus 2000 1U) versus placebo in 84 patients. The data presented did not
allow for analysis, however the authors reported no statistically significant difference
between the total ulcer burden of the intervention (at either evaluated dosage) and

placebo groups.

There was insufficient evidence to support the use of interferon-alpha as a topical

treatment for oral ulcers in Behget’s disease.
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Table 7. Interferon-alpha versus placebo (topical)

| | [ |  Interferon-alpha | Placebo [ I
: . Standard Standard Mean difference P

Study Outcome Time point Mean deviation Mean deviation [95% ClI] value
Hamuryudan et al Total | Duration of treatment (24| ,, o 045 30l 403 23.0 31| 1.50[-10.43, 13.43] | 0.81
(1991) ulcers weeks)
Table 8. Triamicinolone acetonide versus phenytoin
| H H H Triamicinolone acetonide H Phenytoin H H |
| Study | Outcome | Timepoint || Numberwithevent || N || Numberwithevent |N| RR(95% CIl) | P value |
(F;gl'f)t 8l llpositive response  |[7 days 26 30 ||16 30 [1.63[1.13,2.34]  [0.009
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e Cyclosporin A

The trial by Ergun et al (1997) compared cyclosporin A in orabase (70 mg/g of orabase)
versus placebo (orabase) in 24 patients. It had a high risk of reporting bias. No data
were presented; however the authors reported no clinical improvement in the number,
size, and healing time for either group. No adverse effects were seen (Ergun et al.,

1997).

There was insufficient evidence to support or refute the use of cyclosporin A in orabase

as a treatment for oral ulcers in Behget’s disease at the dose evaluated.

Head-to-head trials:

The trial by Fani et al (2012) included 60 participants and it compared triamcinolone
acetonide 0.1% ointment versus phenytoin syrup mouthwash (30 mg in 5 ml). The
triamcinolone group applied the ointment to the lesions three times a day. The
phenytoin group used two teaspoons of syrup in half a glass of warm water as a
mouthwash for four to five minutes, three times a day. The trial had a high risk of
reporting bias (Fani et al., 2012). The outcome measure of 'positive response’ was not
described, however a statistically significant difference was shown in favour of
triamcinolone acetonide over phenytoin syrup (risk ratio (RR) 1.63, 95% confidence

interval (CI) 1.13 to 2.34; P = 0.009) (Table 8).

There was insufficient evidence from this single study to support or refute the use of
either phenytoin syrup mouthwash or triamcinolone acetonide as a treatment for oral

ulcers in Behget’s disease.

Systemic interventions
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Nine of the 15 trials evaluated systemic interventions. Eight out of the nine were

placebo controlled (Summary of findings table 2) and one trial was head-to-head.

Placebo-controlled trials:
e Aciclovir

One trial of 36 patients compared acyclovir versus placebo (Davies et al., 1988). The
patients were given 800 mg of acyclovir five times a day for one week, followed by 400
mg twice a day for 11 weeks. Patients also received various concomitant treatments.
The trial had a high risk of reporting bias. Data weren't presented in a usable format,
however the authors reported no statistically significant difference in frequency of oral

ulcers between groups.

There was insufficient evidence to support or refute the use of acyclovir as a treatment

for oral ulcers in Behcet’s disease at the dose evaluated.

e Thalidomide

One trial recruiting 101 patients compared thalidomide 300 mg daily versus 100 mg
daily versus daily placebo (Hamuryudan et al., 1998). It had a high risk of reporting
bias. It included only male patients. The authors reported a significant effect on mean
numbers of minor oral ulcers from week four of treatment in both thalidomide groups,
however oral ulcer data were not presented separate from genital ulcer data. The
treatment effect diminished on stopping treatment. There was no reported difference
between the 100 mg and 300 mg dosages on oral ulcers. There were significant adverse

effects including severe sedation, polyneuropathy, loss of libido, and weight gain. A
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greater number of adverse events was seen for the higher dose of thalidomide. Four

patients withdrew from the study due to side effects (all from the intervention arm).

There was insufficient evidence to support or refute the use of thalidomide (at either 300

mg or 100 mg daily) as a treatment for oral ulcers in Behget’s disease.

e Corticosteroids

One trial compared intramuscular depot injections of corticosteroids versus saline
placebo injections in 86 patients (Mat et al., 2006). The primary aim of the study was to
manage genital ulceration in Behget’s disease however they did report on oral ulcers.
Patients received 40 mg methylprednisolone by intramuscular injection versus a placebo
intramuscular injection every 3 weeks for 27 weeks. The trial had a high risk of
reporting bias. Various concomitant treatments were used including colchicine,
amitriptyline, non-steroidal anti-inflammatory drugs, and thalidomide. No statistically
significant difference between groups was shown with regard to oral ulceration (Table

9).

There was insufficient evidence to support or refute the use of intramuscular depot
injections of corticosteroids, at the dose evaluated, as a treatment for oral ulcers in

Behget’s disease.
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Table 9. Depot corticosteroids versus placebo (systemic)

| [ I | Depot corticosteroids || Placebo | [
. . Standard Standard Mean difference P
Study Outcome Time point Mean deviation E Mean deviation ﬁ [95% CI] value
Mat et al Mean number of oral End of treatment
(2006) ulcers (week 27) 1.8 1.0 ﬂ 1.8 1.2 ﬁ 0.00 [-0.47, 0.47] 1.00
End of follow-up
(week 35) 1.9 1.6 3_4 2.0 2.3 4_0 -0.10 [-0.99, 0.79] 0.83
Table 10. Colchicine versus placebo (systemic)
| | Colchicine [ Placebo [ |
Time Standard Standard Mean difference P
Study Outcome point Mean deviation E Mean deviation E [959% CI] value
é‘égjf)ﬁu' etal Total number of ulcers |24 months| 23.2 17.1 57/ 20.9 14.0 58| 2.30[-342,802] | 043
Time . N ; | P
Study Outcome : Number with event |N|| Number with event |N RR (95% CI)
point ) L value
Aktulga et al Improvement in oral ulcer 6 months 9 14 12 14|  075[0.48, 1.17] 0.21
(1980) score ) )
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e Rebamipide

One trial of 35 patients compared 300 mg daily rebamipide versus placebo (Matsuda et
al., 2003). It had a high risk of reporting bias. Concomitant treatments were allowed but
insufficient details were presented to allow full interpretation of the results. The authors
stated that rebamipide improved the global evaluation aphthae count and global
evaluation pain score in Behget’s disease; data were not presented in a form to confirm

or refute this statement.

There was insufficient evidence to support or refute the use of rebamipide, at the dose

evaluated, as a treatment for oral ulcers in Behget’s disease.

e FEtanercept

The trial by Melikoglu et al (2005) included 40 participants who received either
etanercept 25 mg subcutaneously or placebo subcutaneously twice a week for four
weeks. It included only males. There was a high risk of reporting bias. The authors
reported a statistically significant difference in mean number of oral ulcers with
etanercept (weeks one, two, three, and four). The data presented did not allow this
statistically significant result to be confirmed at week four. The statistically significant

effects disappeared in the follow-up period (Melikoglu et al., 2005).

There was insufficient evidence to support or refute the use of etanercept as a treatment

for oral ulcers in Behget’s disease at the dose evaluated.

e Colchicine
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Two trials compared colchicine with placebo. One trial of 116 patients compared
colchicine (0.5 mg, dose adjusted per weight in kg) versus placebo (Yurdakul et al.,
2001). The trial was at overall low risk of bias. The trial authors provided additional
data; and no significant difference was noted on the outcome of oral ulcers (Table 10).
An earlier trial, of 35 patients compared 0.5 mg colchicine, three times a day for six
months, with placebo. The colchicine capsule also contained 60 mg of amidone and 40
mg lactose. The placebo contained a diarrhoea producing agent, phenolphtalein. No

difference was shown with regard to improvement in RAS (Table 10).

There was insufficient evidence to support or refute the use of colchicine as a treatment

for oral ulcers in Behget’s disease.

e Interferon-alpha

The trial by Alpsoy et al (2002) compared subcutaneous injections of interferon—alpha
(6 x 106 1U) versus placebo subcutaneous injections in 50 patients. The treatment was
given three times a week for three months and the patients were followed up for a
further three months. The trial had a high risk of reporting bias. Data were not presented
in a useable format, however the authors reported a statistically significant decrease in
the duration and pain of oral ulceration. There was a high rate of adverse events
including alopecia, leukopenia, and diarrhoea and 18 out of 23 patients experienced

mild flu like symptoms in the treatment arm (Alpsoy et al., 2002).

There was insufficient evidence to support or refute the use subcutaneous Interferon—

alpha as a treatment for oral ulcers in Behget’s disease at the dose evaluated.
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e Head-to-head trials

One trial compared cyclosporin (10 mg/kg per day) to colchicine (1 mg daily) for 16
weeks for the management of ocular manifestations of Behget’s disease (Masuda et al.,
1989). It included 96 patients (92 evaluated) and also reported on oral ulcers. It had a
high risk of reporting bias. The results showed that cyclosporin alleviated oral aphthous
ulceration in 70% compared to 20% in the colchicine group (RR 3.3, 95% CI 1.85 to
5.88; P < 0.0001). There were multiple adverse events in the cyclosporin arm and three

patients withdrew and nine had a dose reduction as a result (Table 11).

There was insufficient evidence to support or refute the use of cyclosporin (10 mg/kg
per day) or colchicine (1 mg daily) as a treatment for oral ulcers in Behget’s disease at

the doses evaluated.

139



Table 11. Cyclosporin versus colchicine (systemic)

| I I |  Ciclosporin | Colchicine I I |
| Study [ Outcome [Time point[Number with event| N][Number with event|[N|| RR (95% CI) |[P value]
|Masuda etal (1989)HAIIeviation of oral aphthous uIcersH Unclear H 33 \\ 10 \\3.3 [1.85, 5.88]H<0.0001\
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Summary of findings table 1. Topical interventions compared to placebo for managing oral ulcers in Behget's disease

Patient or population: people with Behcet's disease
Settings: primary care
Intervention: topical interventions

Comparison: placebo

| Outcomes H Comments

Pain associated with oral
ulcers

Episode duration
associated with oral

5 placebo-controlled trials evaluated topical interventions (sucralfate suspension (2 trials), interferon—alpha (2 trials),

ulcers . : i . . . \
o cyclosporin A (1 trial). The quality of the evidence ranged from low to very low! and there is insufficient evidence to
Eplso_ € freqyency support or refute the use of any evaluated intervention for oral ulcers in Behget’s disease
associated with oral
ulcers

Safety of the intervention
including adverse effects

Footnotes: 'Studies downgraded for risk of bias and imprecision. Applicability, indirectness and publication bias were not considered to be of concern.
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Summary of findings table 2. Systemic interventions compared to placebo for managing oral ulcers in Behget's disease

Patient or population: people with Behcet's disease
Settings: primary care
Intervention: systemic interventions

Comparison: placebo

| Outcomes H Comments

Pain associated with oral
ulcers

Episode duration
associated with oral 8 placebo-controlled trials evaluated topical interventions (aciclovir (1 trial), thalidomide (1 trial), corticosteroids (1 trial),
ulcers rebamipide (1 trial), etanercept (1 trial), colchicine (2 trials), interferon—alpha (1 trial)). The quality of the evidence ranged
Episode frequency from moderate? to very low? and there is insufficient evidence to support or refute the use of any evaluated intervention for
associated with oral oral ulcers in Behget’s disease

ulcers.

Safety of the intervention
including adverse effects

Footnotes
Yyurdakul et al (2001) downgraded for imprecision alone.
2Studies downgraded for risk of bias and imprecision. Applicability, indirectness and publication bias were not considered to be of concern.
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3.7 Discussion

Summary of main results

Fifteen randomised controlled trials (RCTs) were included in this review, evaluating the
effectiveness of 13 different interventions for the management of oral ulcers in Behget’s
disease. There was considerable heterogeneity in the types of interventions evaluated
and the way in which the interventions were used. Many of the trials specifically looked
at oral ulcers as the primary outcome (six out of 15 trials), however for some of the
studies the primary outcomes were related to other manifestations of Behget's disease or
the holistic management of Behcet's disease and the oral aspects were only reported as a

secondary outcome.

The outcome measures evaluated and the timing of outcome measures varied widely.
Some studies reported on individual ulcer data (size and number of ulcers), some on
episodes (number of episodes, number of days with ulcers, number of days with no
ulcers), and not all trials reported on pain as an outcome. Three of the 15 trials did not
report adverse events or side effects and therefore the safety of the intervention used
could not be assessed. Some studies reported data at the end of treatment and some at
the end of follow-up. This is of particular clinical relevance as many of the interventions
were shown to be beneficial whilst actively on treatment, but on stopping treatment the
positive results were not sustained. This would mean that patients would potentially

require long-term active treatment.

Twelve of the 15 trials were placebo controlled. There were three head-to-head trials. In
the head-to-head trial by Fani et al (2012) no placebo was used. It is possible that the
triamcinolone acetonide ointment was being used as an ‘active placebo’ or as a 'standard

treatment' or ‘'usual treatment' arm, however there is no clear evidence from this review
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that triamcinolone is any better than placebo or no treatment for recurrent aphthous
stomatitis (RAS)-type ulceration in Behcet's disease. Without a placebo arm to the trial,
it is theoretically possible that the benefit shown by the triamcinolone acetonide
ointment was because the phenytoin syrup made the symptoms of the RAS-type ulcers
worse. Further evidence for the use of topical steroids including triamcinolone acetonide
for the management of RAS will be available in the ongoing Cochrane review 'Topical

interventions for the management of recurrent aphthous stomatitis' (Taylor et al., 2013).

There was insufficient evidence to support or refute the use of any evaluated

interventions for the management of oral ulcers in Behcet's disease.

Overall completeness and applicability of evidence

The diagnosis of Behcet's disease was not described clearly in all of the studies. Most
trials used the International Study Group criteria for Behget's disease (International
Study Group for Behget’s, 1990). The two studies from Japan used the Japanese
diagnostic criteria, which were only described in detail in one of the trials. One trial

used the O'Duffy criteria (Aktulga et al., 1980).

Eleven of the trials were from Turkey and seven of these were from Istanbul, Turkey.
Although this may represent the high prevalence of Behget's disease in that area it also

gives a heavy weighting to the evidence from one particular group.

As stated previously, many RCTs are carried out for the treatment of Behget's disease
and not all of them report on the oral outcomes. Where a study reported an oral outcome
but this was not pre-specified in the methodology, the study was excluded. This was to
avoid ad hoc reporting of results after the trial was finished. It is important that as much
information as possible is available for clinicians so they can plan their treatments

appropriately. The heterogeneity of outcome measures used in trials for Behget's disease
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was recently systematically reviewed (Hatemi et al., 2014). In the 18 included RCTs
that were reviewed, there were nine different oral outcome measurements used. This
level of heterogeneity of outcome measures was also a feature in our review and meant

that meta-analysis was impossible.

There may be many treatments currently used for Behget's disease which have a
beneficial effect on oral ulcers, however until we have further evidence we can't

recommend them for treating the oral ulcers of Behcet's disease.

There was a paucity of RCTs looking at anti-TNF (tumour necrosis factor) treatments.
Many of the anti-TNF treatments have been evaluated in open studies. Anti-TNF
treatments have the potential to be used to manage the more serious and life threatening
or organ threatening aspects of Behcet's disease. As a result of this, the oral aspects of

Behcet's disease may not be reported as readily.

Oral ulceration is the most common sign and symptom of Behget's disease and often
pre-dates other systemic involvement. As a result of this, many of the trials were
primarily aimed at the management of oral ulceration (six out of the 15 trials). Of these
six trials, five were for topical treatments. Whilst the oral aspects of Behcet's disease are
not considered to be life threatening, they can cause significant morbidity and reduction

of quality of life. None of the trials reported on these aspects.

Four of the studies looking at systemic interventions were aimed at orogenital disease
and the remaining five studies were for the management of Behget's disease. There are
multiple trials of systemic treatments for Behcet's disease which did not fulfil our
criteria for inclusion in this review as they did not report the oral aspects with pre-

specified oral outcome measures.
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One trial has recently been completed and shows promising results for apremilast
compared with placebo for oral ulcers (Nct). Once fully available, the results of this trial

will be incorporated in future updates of this review.

Quality of the evidence

One of the 15 trials was assessed as being at low risk of bias (Yurdakul et al., 2001).
One was at unclear risk of bias (Alpsoy et al., 1999). The remainder were deemed as at
high risk of bias. Of the 13 high risk of bias studies, 10 had a high risk of bias for
reporting bias. The main issues with reporting bias were related to inadequate or
incomplete reporting. Some studies did not report the pre-specified outcomes, others
reported a global evaluation of the outcomes but with no detailed data provided.
Inappropriate use of graphs and tables which did not contain useable data was common.
Some studies reported that separate analyses were carried out which confirmed their

findings, but the separate analyses were never presented.

In previous times the space restrictions from some journals meant authors were required
to condense their findings to conform to the limits stipulated. Fortunately, in recent
times there is the availability of an online supplement which means that all authors can
make all the results available to the reader. In many of the studies a high risk of bias
label for reporting bias could have been avoided if additional raw data had been

available to this review group.

For topical interventions the quality of the evidence ranged from low to very low; for
systemic interventions the quality of the evidence ranged from moderate to very low.
The quality of the body of evidence was downgraded due to risk of bias and

imprecision.
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Potential biases in the review process

The review authors followed the guidelines for conducting this systematic review under
the strictest of conditions (Higgins and Green). All abstracts were independently dual
screened, and all papers were assessed and had the risk of bias assessment carried out by
at least two independent authors. All papers were subsequently reviewed by five of the
review authors. The findings were then discussed at a meeting with five of the authors

including the three clinical authors.

Agreements and disagreements with other studies or reviews

A previous Cochrane review has looked at pharmacotherapy for Behcet's syndrome
(Saenz et al., 1998). They included five trials for oral ulceration, four of which are
included in this review. The fifth trial (Benamour et al., 1991) was considered to be a
controlled clinical trial and therefore not eligible for inclusion in this review. The
review by Saenz et al also concluded that there was "insufficient evidence either to
support or to refute some of the classic treatments for Behcget's syndrome”. The current
recommendations for the management of Behcet's disease were written by the EULAR
(European League Against Rheumatism) group and published in 2008 (Hatemi and
Silman, 2008). This multidisciplinary expert committee carried out a systematic review
and presented their findings and recommendations according to the system involved in
the disease. The management of oral ulcers is contained in the mucocutaneous section
and states that "oral ulcers may be managed with topical preparations”. The RCTs
included in this review are all noted by the group, and additionally they make
recommendations based on various open studies. Colchicine is a readily used systemic

treatment in Behcet's disease and the authors state "Colchicine is widely used without
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any solid proof of its efficacy", which confirms the findings of the colchicine study

included in this review (Yurdakul et al., 2001)

Another recent review, 'Behcet's syndrome: Facts and Controversies' (Mat et al., 2013),
summarises the RCTS available and comments on the EULAR recommendations. Many
of the RCTSs described were carried out in the same department that the authors are from
(Cerrahpsa medical facility, Istanbul). They also report that data from the open studies
on the use of biologic agents is promising (interferon-alpha, anti-TNF). They conclude

that "Local treatment for oral and genital ulcers is sufficient"”.

The findings of our systematic review indicate uncertainty on the effectiveness and

safety of local and systemic treatment for oral ulcers.

3.8 Conclusions

Implications for practice

Whilst there is no 'gold standard treatment' for the management of oral ulcers in

Behget's disease, there are a number of treatments which are currently used in practice.

In practice, topical treatments are generally used as first line therapy, however it is often
necessary to consider systemic treatments for many patients. When patients have
manifestations of Behget's disease that may cause severe morbidity (for example
blindness) or they have multiple morbidities, or they are life threatening, the clinical
reasoning for stepping up the treatment to include potentially harmful systemic
interventions may be justified. It may be a secondary beneficial outcome that the

patient's oral symptoms also improve in these cases. However, there are some patients
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who do not have this level of severity of Behget's disease but they do have severe oral
ulceration which can cause significant morbidity and reduction of quality of life (eating,
drinking, and speaking). For these patients, it is important that we have the best

evidence to guide our clinical decision making.

This review found insufficient evidence to support or refute the use of any of the
included topical or systemic interventions for the management of oral ulcers in Behget's

disease.

Implications for research

This review was limited by the poor methodology of many of the trials, which in turn
led to huge heterogeneity of outcome measures and timing of outcome measures, and
inadequate reporting of results.Future trials for Behcet's disease should be appropriately
planned, executed, and reported according to the CONSORT guidelines (www.consort-
statement.org). The interventions evaluated should be clinically relevant and the

controls used should be appropriate. Cross-over trials should have a washout period.

As oral ulcers are the most common feature of Behcet's disease, appropriate pre-
specified oral outcome measures should be used for all trials of interventions for
Behcet's disease. The development of a set of standardised outcome measures for oral
ulcer trials is registered with COMET (www.comet-initiative.org). The use of an oral
ulcer core outcome set when planning trials will allow homogeneity of outcomes for
future systematic reviews. Hatemi et al are leading a group who are currently
developing a core set of outcome measures for Behget's disease (Hatemi et al., 2014),
however there is no planned involvement of an oral ulcer related specialty in that group

(that is oral medicine, oral surgery, or dentistry).
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The inclusion of a quality of life assessment tool such as the Chronic Oral Mucosal

Diseases Questionnaire (Riordain et al., 2011) would be advantageous.

As many of the patients will require long term active treatment, the inclusion of an
appropriate economic evaluation of the interventions would be appropriate. This could

assess the cost effectiveness of treatments.
Further research into the following interventions is warranted:
thalidomide;rebapamide;etanercept;and interferon-alpha.

Further research would most likely change current clinical practice.
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UPDATED CLINICAL OPINION

The reason for including Behcet’s related oral ulcers as a separate review was to ensure
we hadn’t missed a large section of evidence (as this cohort of patients was excluded in
both the systemic and topical RAS reviews)

This review was also not particularly well received by the oral medicine world. The
frustration of clinicians was made clear during the question-and-answer session at the
European Association of Oral Medicine in Turkey where this paper was presented.

The main complaint was that the findings of the review would not change clinical
practice. The most prescribed systemic treatment for oral ulcers in Behcet’s Disease is
colchicine, and clinically, from experience we know this works, however our clinical
experience was not supported by the evidence from this review.

As described in the paper, Behcet’s encompasses a spectrum of clinical disease, and
whilst oral ulcers are the most reported presentation, they are often the least concerning
from a mortality and morbidity perspective. Patients with severe disease are treated with
major immunosuppression and often the outcomes on oral symptoms are never
measured.

The timing of the searches meant the first publication of a trial on Apremilast was not
included. Apremilast has now convincingly shown to be useful for oral ulcers in
Behcet’s.

In addition, as this review was published 8 years ago— none of the biologic treatments
widely used in practice now (infliximab, adalimumab and tocilizumamb), were
included.

There is ongoing work within the Behcet’s research community around the use of
outcome measures. Many of the tools currently in use do not have specific oral
outcomes. Often oral ulcers are grouped with genital ulcers as part of the
mucocutaneous outcomes. There is ongoing work on the development of core outcome
sets in Behcet’s Disease.
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Chapter 4  World Workshop on Oral Medicine VI: a systematic

review of the treatment of mucous membrane pemphigoid

Thus far | have reviewed the evidence for management of RAS and ALU in Behget’s —
both conditions which present with oral ulceration that is episodic and non- progressive.
The next two chapters will assess the evidence for the management of two persistent,
oral ulcerative disorders: Pemphigus Vulgaris (PV) and Mucous Membrane Pemphigoid
(MMP). These are the two most common immunobullous diseases seen in oral medicine

practice.

The immunobullous diseases are mucocutaneous autoimmune conditions that can be
organ damaging and potentially life threatening to patients. They represent the more
serious end of the spectrum of disease managed by oral medicine clinicians, often in
conjunction with colleagues in Dermatology. They are rare conditions and high quality
randomised controlled trials are scarce, therefore, to assess the full body of evidence
these systematic reviews were not limited to the evidence from RCTs and, instead,

included observational studies as well as interventional designs.

The World Workshop of Oral Medicine was developed in the 1980s to gather
international experts in the development of largescale literature reviews on conditions
and topics under the care of Oral medicine. Over the years, the scale and remit of the
projects has developed and now include consensus and working group developments as

well as work under the original theme of systematic reviews (Lockhart et al., 2015).
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The group meets on a four-yearly basis with establishment of new research aims and
group compositions each time. WWOM V1 was conducted in April 2014 in Orlando,

Florida, USA and it involved 89 faculties from 25 countries (Peterson et al.).

By competitive process | was given the role of reviewer alongside my colleague and co-
author Dr Roddy McMillan. In a usual WWOM project, the role of reviewer would be
directed and supported by a section head of the group. However, due to a variety of
factors it was necessary for Dr McMillan and | to lead our group from within. Between
us we developed the protocol, search strategy, screening, data extraction and undertook

the analysis. In addition, we were fully involved in the discussion and write up.

Permission has been granted from Dr Tim Hodgson on behalf of the WWOM Steering
Committee and Dr Roddy McMillan as my co-author, for these published papers to be

included in this thesis.

Both papers follow the themes from chapters 3 and 4. The heterogeneity of outcome
measures means that meta-analyses cannot be performed. The concept of core outcome

sets is raised as an area for potential future research

The following two reviews have been published and are presented here in a format

suitable for this thesis.
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World Workshop on Oral Medicine VI: A Systematic Review of the

Treatment of Mucous Membrane Pemphigoid
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Systematic Review of the Treatment of Mucous Membrane Pemphigoid, Oral Surgery,
Oral Medicine, Oral Pathology and Oral Radiology (2015), doi:

10.1016/j.0000.2015.01.024
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4.1 Abstract:

Objective: Determine the efficacy and safety of interventions for mucous membrane

pemphigoid (MMP).

Study design: We conducted a systematic review from 2003-2013 according to the
Cochrane Collaboration methodology. Randomised (RCTs) or controlled (CCTs)
clinical trials and observational studies were included with diagnosis confirmed by
clinical, histopathological and immunofluorescence criteria. The primary outcome was

lesion remission/healing; several relevant secondary outcomes were also included.

Results: One RCT and 32 observational studies were included in the final analysis. The
included RCT with high risk of bias in multiple domains found limited evidence that
pentoxiphylline combined with corticosteroid (CS) and cyclophosphamide (CYC) was
more effective than standard therapy (CS+CYC alone) for ocular MMP. We summarize
the outcomes from 32 observational studies examining 242 patients across 19 unique

treatments. Interventions that show promise include rituximab and IVIg.

Conclusions: This systematic review is the most recent since 2003/2009. There is still

lack of high- quality research providing evidence-based MMP treatments.
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Mucous membrane pemphigoid (MMP) is a heterogeneous group of chronic,
autoimmune, subepithelial blistering diseases that predominantly involve the mucous
membranes and occasionally the skin. Although the oral and ocular mucosae are the
most common sites affected, the nasopharynx, esophagus, larynx, and anogenital region
may also be involved (Xu et al., 2013). Affected persons often experience diagnostic
delays despite its relatively characteristic and recognizable presentation of MMP. The
presentation varies considerably within the spectrum of MMP in terms of sites of
involvement and severity of disease. Tailoring treatment to individual patients is
considerably limited by a paucity of high-quality clinical trials to demonstrate efficacy
of available treatments. Future collaboration between specialized oral medicine
clinicians, dermatologists, ophthalmologists, and others working in this field will be

essential in developing high-quality clinical trials.

The Sixth World Workshop in Oral Medicine sponsored this systematic review of the

efficacy and safety of interventions for MMP.

Epidemiology

MMP is a rare disease, defined as affecting no more than 5 to 7.5 of 10,000 individuals
(Dear et al., 2006). The real incidence of MMP is unclear. It was estimated to be 1.3 to
2.0 per million per year in French and German dermatologic studies. However,
ophthalmologic and oral cohorts suggest a higher incidence (Scully et al.,

1999). Women are more often affected than men, the female-to-male ratio being nearly
2:1. MMP mainly occurs in the older population, commonly observed in those between
50 and 80 years of age. Children are only rarely affected. There is no known racial or

geographic predilection (Scully et al., 1999, Xu et al., 2013).

Natural course of disease
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MMP typically starts with recurring vesicles or bullae affecting either the mucous
membranes or the skin. Extraoral lesions exhibit a pronounced tendency to scarring.
Many patients have primary oral involvement of gingivae, buccal mucosa, hard and soft
palates, tongue, and uncommonly the lower lip. Oral lesions are usually persistent.
Fluid-filled blisters develop and then break, leaving raw, painful ulcers that heal slowly
over several days to weeks. The severity of the disease is extremely variable, ranging
from occasional blisters to continuous severe blistering and ulceration. The most
common oral manifestation of MMP is patchy or generalized gingival sloughing with
superficial ulcers and erosions (Bruch-Gerharz et al., 2007), a clinical presentation often
referred to as desquamative gingivitis, as seen in pemphigus vulgaris and ulcerative

lichen planus.

The conjunctiva is the second most common site of involvement, with lesions ranging
from conjunctival erosions to scarring and progressive cicatrization that may culminate
in blindness. In patients without initial ocular involvement, the annual risk for
developing eye lesions is 5% over the first 5 years (Bruch-Gerharz et al., 2007, Di
Zenzo et al., 2014). Eye involvement usually begins with erythema and symptoms of
burning, irritation, and excessive tearing. Subconjunctival inflammation and scarring
may result in the palpebral conjunctiva fusing with the bulbar conjunctiva, resulting

in symblepharon or ankyloblepharon. Shrinkage of conjunctivae may lead to entropion,
or inward turning of the lid margin onto the corneal surface, with subsequent trauma
from the eyelashes (trichiasis). The combination of entropion and trichiasis may result

in blindness (Scully et al., 1999).

Scarring lesions can also involve other mucosae: Scarring of the laryngeal mucosa can
result in hoarseness and progressive or sudden asphyxiation; scarring of the esophagus
can lead to dysphagia; and scarring of the anogenital mucosa can lead to significant

morbidity (Xu et al., 2013).
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Pathogenesis

MMP is characterized by linear deposition of immunoglobulin G (IgG; 97%), IgA
(27%), or C3 (78%) along the epithelial basement membrane zone (BMZ) (Scully et al.,
1999, Xu et al., 2013). Autoantibodies are directed against specific adhesion
molecules located in the hemi-desmosomes of basal epidermal keratinocytes and
the lamina lucida of the BMZ. MMP lesions are widely believed to be the result of a
subepithelial loss of adhesion mediated by autoantibodies, although the underlying
molecular mechanisms are largely unknown (Bruch-Gerharz et al., 2007). By use of
molecular techniques, at least six autoantigens have been identified:

bullous pemphigoid antigen of 180 kDa (BP180/collagen type XV11), bullous
pemphigoid antigen of 230 kDa (PB230), both subunits of integrin a6p4, laminin
332 (formerly known as laminin 5), and type VII collagen (Schmidt and Zillikens,

2013).

The C-terminal epitopes on BP180 are predominantly recognized (Di Zenzo et al.,
2014), although the NC16a domain is also a recognized target. In the majority of
patients with anti—laminin 332 reactivity, the a3 chain is targeted (Kirtschig et al.,
1995). Autoantibodies to a6 integrin have been described in patients with oral lesions,
although not invariably (Di Zenzo et al., 2014), whereas reactivity against B4 integrin

has been associated with ocular involvement (Rashid et al., 2006).

Notably, a solid cancer is present in about 30% of patients with anti—laminin 332
MMP.? The pathogenic relevance of some of the above-cited autoantibodies in MMP
has yet to be demonstrated in vitro and in vivo. Antibodies to both anti—laminin 332 and
anti—a6p4 integrin induced noninflammatory subepidermal blisters when injected into
mice or human skin grafted onto immunocompromised mice or in organ cultures

(Schmidt and Zillikens, 2013).
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Ultrastructural analysis has demonstrated that blister formation occurs within the lower

lamina lucida and lamina densa (Bruch-Gerharz et al., 2007).

Experimental models of blister formation suggest that the autoantibodies target the
adhesion molecules within the basal membrane, interfering with their structural integrity
and function. In some lesions, autoantibodies may impair keratinocyte adhesion through
steric hindrance or by eliciting a complement-mediated inflammatory reaction at the
basement membrane zone. In others, additional amplification factors, including
inflammatory cytokines or activated CD4" T cells, may be necessary to induce the

disruption of the basement membrane zone (Bruch-Gerharz et al., 2007).

Etiology

Genetic and environmental factors have a substantial effect on susceptibility to MMP.
There are no known racial or geographic predilections, but there may be

an immunogenetic background and an association with the common major
histocompatibility complex (MHC) molecules. An increased frequency of the HLA-
DR4 allele in patients affected by ocular pemphigoid has been reported (Bruch-Gerharz
et al., 2007). Furthermore, a prevalence of HLA-DQB1* 03:01 (formerly known as
DQB1*0301) was first described in patients with pure ocular MMP and then confirmed
in all clinical phenotypes (Ahmed et al., 1991, Delgado et al., 1996, Carrozzo et al.,
2001, Setterfield et al., 2001). Very recently, it has been suggested that a genotype of
the interleukin 4 receptor A (IL-4RA)-1902 A/A, found in 90% of patients with oral
pemphigoid, is associated with a reduced response to IL-4 and it may explain the low
likelihood of scarring in this group of patients (Carrozzo et al., 2014). Recent studies
have shown that monozygotic twins are discordant for MMP, which argues

against genetic susceptibility as the only major risk factor of the disease (Bruch-Gerharz
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et al., 2007). A model has been proposed in which relevant portions of the four different
peptides derived from BMZ involved in autoimmune response in MMP have potential
sites that could be presented by an antigen presenting cell in conjunction with
DQB1*03:01 to a T-cell receptor to initiate the process that results in anti-BMZ

antibody production (Zakka et al., 2011).

The nature and the role of environmental factors remain unclear in most cases.
According to the concept of molecular mimicry antibodies to viruses or drugs with
structural similarities to an endogenous antigen within the basal membrane zone may
cause an autoimmune process. A few cases of MMP triggered by medications, such
as methyldopa, clonidine, and penicillamine have been reported. The availability of
epithelial basement membrane zone antigens for immune processing may also be
influenced by severe mucosal injury, for example, from burns and severe drugs
eruptions, such as Steven-Johnson syndrome (Bruch-Gerharz et al., 2007, Xu et al.,

2013).

Diagnosis

Diagnosis of MMP is based on history and on clinical presentation of a
predominantly mucosal disease as well as on the presence of certain immunopathologic

features.

The most appropriate area to biopsy is the edge of a blister or, in the absence of an
intact blister, the area of erythema, erosion, or ulceration and extending

also into perilesional tissue (Scully et al., 1999). Classic histopathologic features,
including a subepithelial split with a variable inflammatory cells infiltrate, can also be
seen in other oral diseases, such as oral lichen planus and erythema multiforme (Scully
etal., 1999).

161



Direct immunofluorescence (DIF) is essential for diagnosis and typically shows a
continuous, linear deposition of IgG, C3, less commonly IgA, or a combination of these

along the basement membrane zone (Schmidt and Zillikens, 2013, Scully et al., 1999).

Standard indirect immunofluorescence (I1F) is usually negative, as serum samples from
MMP patients contain antiepithelial-connective tissue junction autoantibodies at low
titers (usually 1:10-1:40) and only in 50% to 80% of cases (Schmidt and Zillikens,
2013). The use of salt split skin (SSS) IIF studies may increase the sensitivity of this
technique. SSS-I11F may reveal binding to the roof (epithelial) or floor (connective
tissue) depending on the antigen targeted (Schmidt and Zillikens, 2013, Scully et al.,
1999). This technique may identify circulating autoantibodies in up to 91% patients for
IgG and 64% patients with IgA (Setterfield et al., 1999). Connective tissue binding
suggests anti—laminin 332 reactivity (Schmidt and Zillikens, 2013).

Immunoblotting and immunoprecipitation techniques can help in difficult cases, and
target antigen can now be achieved with enzyme-linked immunosorbent assay (ELISA)
systems, at least for BP180 and laminin 332 (Calabresi et al., 2007, Bernard et al.,

2013).

Prognostic indicators

The site of involvement will predict the likelihood of serious sequelae. Pure oral MMP
is associated with a relatively low risk of scarring, whereas ocular, nasopharyngeal,
esophageal, and laryngeal sites are highly likely to scar with significant associated
morbidity. There is evidence suggesting that the presence of both 1gG and IgA anti-
BMZ antibodies are associated with more severe and persistent disease. Furthermore,
the titers of 1gG anti-BMZ autoantibodies at the initial presentation correlate with

disease activity and predict disease severity (Setterfield et al., 1999).
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There is no known correlation between specific BP180 epitopes and disease prognosis.
However, there is a well-recognized positive association between antibodies to anti-
laminin 332 and an underlying adenocarcinoma in a third of patients (Egan et al.,
2001), although the association of anti-laminin 332 with cancers has been questioned in
a recent study (Bernard et al., 2013). There is some evidence to suggest a positive
correlation between the extent and severity of oral disease and the titer of IgG to a6-

integrin (Sami et al., 2002).

Treatment

Treatment of MMP is complex for a number of reasons, including (1) the diversity of
pathogenic pathways, (2) rarity of the disease and paucity of randomized controlled
trials (RCTs) or controlled clinical trials (CCTSs), (3) complex and variable disease
activity and severity, and (4) differential effectiveness of treatments on the most
common (oral and ocular) manifestations, including an often intransigent course despite

extensive therapeutic efforts.

A wide variety of medications have been utilized to treat MMP by disrupting various
pathogenic pathways (Di Zenzo et al., 2014). Although systemic corticosteroids
(prednisolone 0.5-1.5 mg/kg per day) are effective in achieving rapid control in cases of
acute, moderate to severe disease, the adverse effects associated with long-term use
limit their value. Immunosuppressant medications, used alone or in combination,
include azathioprine, cyclophosphamide, cyclosporine, leflunomide, methotrexate,

and mycophenolate mofetil. Biologic agents to reduce autoantibody production include
rituximab and intravenous immunoglobulin (1V1g), as well as tumor necrosis factor
alpha (TNF-a) inhibitors, such as infliximab, to reduce inflammation. Dapsone and

other sulfonamides, as well as cycline antibiotics, have been used extensively in the
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treatment of MMP. Other medications used to treat MMP that do not share common
mechanisms include colchicine, nicotinamide, and pentoxifylline. Topical
corticosteroids and calcineurin inhibitors are used extensively and often as single agents
for the treatment of MMP. Finally, MMP has been treated with low-energy

laser phototherapy and cryotherapy with mixed results. We discuss these current and
emerging therapies in greater detail later, with an emphasis on benefit—risk

considerations.

The single, international, comprehensive expert consensus treatment guidelines
published in 2002 (Chan et al., 2002) continue to influence clinicians' decision making.
Three disease factors influence the choice of medications: site, severity, and rapidity of
progression. A summary of the 2002 consensus treatment guidelines is presented in
Appendix 7, and full details can be found in the publication (Chan et al., 2002). The
guidelines were developed by an international expert panel, but they have not been
reviewed and posted at the US Government Agency for Healthcare Research and
Quality (AHRQ) National Guideline Clearinghouse. Expert opinion and consensus
treatment guidelines become important evidence in the absence of directly applicable

studies of good quality. We discuss the quality of current evidence in greater detail later.

4.2 Objective
The objective of this systematic review is to determine the clinical effectiveness and

safety of topical and systemic interventions for the treatment of MMP.

4.3 Methods
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A systematic review was conducted following a detailed protocol consistent with the

methodology of the Cochrane Collaboration.

Types of studies

RCTs, CCTs, observational studies (e.g., cohort studies, case series, and case reports)
whose primary outcome measures were regression or healing of mucosal lesions were
included. However, trials were not restricted by primary outcomes alone, and so other
measures were considered when relevant to the review (e.g., time to disease control,

time to disease relapse, cumulative glucocorticoid dose, and adverse treatment events,

including mortality).

Types of participants

Participants with a diagnosis of MMP confirmed with clinical, histopathologic, and
immunofluorescence criteria were included. Patients with a diagnosis of bullous
pemphigoid, linear IgA disease, and epidermolysis bullosa aquisita were excluded.
Patients with concomitant autoimmune disease or malignancy were also excluded.
Participants with drug-induced disease, pediatric cases, and pregnancy cases were

included.

Types of interventions

Active treatment included any preventive, palliative, or curative interventions
administered topically or systemically with the aim of treating MMP. Treatments
administered for the purpose of treating the sequelae of MMP were excluded. Topical

interventions for ocular only disease were also excluded.
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Types of outcome measures

The primary outcome measure assessed was regression or healing of mucosal lesion(s).
Secondary outcome measures assessed were (1) time to disease control; (2) time to
disease relapse; (3) cumulative glucocorticoid dose; (4) adverse treatment events,
including mortality; (5) quality of life; and (6) any other valid prespecified outcome

measure.

Literature search methods

Assisted by a research librarian (RMcG), we searched a number of electronic databases
from 2003 to 2013, including (Ovid) Evidence-Based Medicine Reviews (EBMR) —
Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic
Reviews and Database of Abstracts of Reviews of Effects (DARE), MEDLINE via
OVID, EMBASE via OVID, and PubMed. The restriction to the last 10 years was to
avoid duplication of effort from previous systematic reviews already conducted on the
topic. In addition, we searched (1) the bibliographies of included papers and relevant
review articles for studies not identified by the search strategies above and (2) for
unpublished trials with data (US National Institutes of Health ongoing trials register

at wwwe.clinicaltrials.gov and the World Health Organization International Clinical

Trials Registry platform at www.who.int/trialssearch).
Language

The electronic search included all non—English language papers, although papers which

did not have an English version were not included in the final selection.
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Data collection and analysis
Selection of studies

The titles and abstracts obtained from the initial electronic searches were independently
reviewed for relevance by two authors (JT, RM). Full manuscripts for those studies
satisfying the study criteria were obtained. When the data in an abstract were
insufficient to determine their status, the full manuscript was obtained and assessed
independently by two of the review authors (DS, JT, MK, MS, RM, TM).
Disagreements were resolved by discussion or inclusion of a third author to achieve

consensus.

Data extraction

All studies meeting the inclusion criteria had their characteristics independently
extracted by three teams of at least two authors (RM, JT; MS, AE; TM, MK, DS) and
recorded and using prespecified pro formata. Disagreements among authors were
resolved by discussion with a third author and consensus. For RCTs or CCTs, the pro
forma was adapted from the Cochrane risk of bias template for RCTs or CCTs (Higgins
and Green, 2011), and for observational studies, a separate pro forma was based on the

STROBE guidelines (Noah, 2008).

Missing data

We attempted to contact trial authors, where necessary, for missing data if the study was

published from 2003 to date.

Methodologic quality assessment (risk of bias) and evidence grading
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A two-part risk of bias tool was used to assess the RCTs or CCTs. This assessed eight
specific domains (random sequence generation, allocation concealment, blinding of
participants, blinding of patient reported outcomes, blinding of outcome assessors,
incomplete outcome data, selective outcome reporting, and any other risk of bias). Risk
of bias for each domain was assessed as “high,” “low,” or “unclear.” A study with one
or more “high” risk of bias judgments for any given domains was deemed overall to
have a high risk of bias. Individual studies were graded according to the level of
evidence (1++ [highest], 1+, 1—, 2++, 2+, 2—, 3, 4 [lowest]) as reported by the Scottish

Intercollegiate Guidelines Network.

Data synthesis and measures of treatment effect

For RCTs or CCTs, dichotomous outcomes were to be expressed as an estimated effect
of an intervention using a risk ratio with 95% confidence intervals (95%CIs).
Continuous outcome data was presented using mean differences and 95%Cls. The
outcomes reported by observational studies would be described in narrative form, where
appropriate. Where possible, quantitative synthesis (meta-analysis) was to be applied to

the outcomes of relevant RCTSs.

Presentation of main results

To facilitate critical appraisal of the evidence, the results are separated into three
categories: (1) generalized adult MMP, (2) pediatric and pregnancy MMP, and (3)
ocular-only MMP. Results for treatment of adult MMP are reported separately from
pediatric and pregnancy MMP because of the significant group differences in disease
natural history and treatment response. Similarly, we report ocular-only MMP

separately from the other studies because of its unique clinical presentation, risk, and
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treatment approaches. No studies of generalized adult or pediatric and pregnancy MMP
excluded occasional skin lesions; that is, there was no “oral mucosa only” MMP
category. RCTs or CCTs and observational studies (case series, case reports) were

evaluated separately.

Results of our appraisals are presented below in narrative form for each intervention
category, and the detailed characteristics of all included studies, including their
evidence grades, were presented online: MMP Interventions. The characteristics of

excluded studies were provided online.

4.4 Results

Search process and yield

Figure 5 illustrates the search process. From an initial set of 465 abstracts identified by
the electronic searches and dual-reviewed by two of the authors (RM, JT), 314 (67.5%)
were excluded, and 151 were selected for full review by three teams of at least two
authors (RM, JT; DS, MKS, TM; MS, AE). Of the 151 manuscripts undergoing full
review, 1 was an RCT or a CCT and subsequently included in the analyses; 116 were
general MMP observational or descriptive studies, of which 21 were subsequently
included in the analyses and 95 excluded; 12 were ocular-only studies, of which 8 were
subsequently included in the analysis and 4 excluded; 7 were pediatric or pregnancy
studies, of which 3 were subsequently included in the analyses and 4 excluded. The
remaining 15 papers included a single systematic review and several authoritative
reviews and treatment guidelines, of which 2 were excluded and 13 retained as

informative and relevant publications but not included in our analyses.
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Figure 5. Search process

The reason for excluding each of the 103 manuscripts that underwent full review but
were excluded were provided in an online supplement. Only one publication was

excluded because it was a non—-English language paper: a Portuguese case report of

MMP with severe oesophageal stricture (Barbosa Ldo et al., 2011).

Seven authors (RM, JT, MS, RA, DS, JS, MC) met for 2 days (April 7-8, 2014) during

the Sixth World Workshop on Oral Medicine (Orlando, FL) for critical discussion and

interpretation of the literature.

RCTsor CCTs
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A single RCT met the inclusion criteria for our review (EI Darouti et al.,
2011) (see Figure 6). This study was carried out in Egypt and included 30 patients with

ocular cicatricial pemphigoid. Group A (15 patients) were given IV pulsed

corticosteroids, cyclophosphamide, and 1V pentoxyfylline. Group B (15 patients) were

given pulsed IV corticosteroids and cyclophosphamide only. There were 20 “control”
healthy patients who had baseline TNF-a blood levels. The control patients did not
receive any treatment. The primary outcomes were visual acuity, conjunctival
inflammation (0-3), dryness, and cicatrization. There were a number of additional

secondary outcomes.

The study had a high risk of performance bias, reporting bias, and other risk of bias. The
two arms had differing treatment schedules and therefore were essentially nonblinded.
The outcomes listed were not reported clearly, and no raw data were presented.
Statistical comparisons did not compare A with B; instead they compared A before and

after and B before and after. No baseline characteristics were provided.
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Descriptive studies
A total of 32 observational studies (21 adult generalized MMP, 8 ocular-only MMP, and
3 peadiatric- or pregnancy-only MMP) described outcomes for 242 patients across

19 different treatments for MMP (see Figure 7 and online Supplement Material Table I.

The most commonly reported treatments, in decreasing order, were oral corticosteroids,

cyclophosphamide, dapsone, and IVIg.

i
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Cyclophosphamide
vig

i
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Figure 7. MMP - number of publications by therapy type.

Paediatric and pregnancy studies
No pregnancy cases were included. Three studies involved paediatric patients. These
were individual case reports (Kharfi et al., 2010, Lebeau et al., 2004, Schoeffler et al.,

2004) of paediatric MMP, ages ranging from 20 months to 9 years. Combinations of
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treatments, including corticosteroids, dapsone, topical tacrolimus, and

topical cyclosporin, were described. All three cases had a successful outcome.

MMP adult studies

Twenty-one studies, with a combined total of 92 patients, looked at various treatments
for adult MMP. Ten case series and 11 case reports were included. Supplementary
Material Table 1l (Appendix 7) describes for each of 19 MMP treatments the

characteristics and evidence level of the studies that explored those treatments.

Figure 7 further summarizes for each of the 19 MMP interventions the number and

types of study that explored those interventions.

The case series ranged from two participants (Lourari et al., 2011) to 25 participants (Le
Roux-Villet et al., 2011). The three largest case series described rituximab (Le Roux-
Villet et al., 2011), prednisone/dapsone/colchicine/cyclophosphamide (Chaidemenos et
al., 2011), and cyclophosphamide (Munyangango et al., 2013). These three case series

are discussed in further detail below.

e Le Roux-Villet et al (2011)

In this study from France, 25 patients were given a combination of rituximab and

immunosuppression (dapsone, sulfasalazine, or both). The outcomes were described on
the basis of responders (complete response or partial response) and nonresponders. Of
the 25 subjects, 2 patients died, 2 patients were nonresponders, 7 patients had complete
remission after the second cycle of rituximab, and the remaining 14 patients were partial
responders. The authors stated that rituximab appeared to have rapid and dramatic

efficacy in patients with severe, refractory MMP. However, the occurrence of severe
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infections in patients receiving concomitant conventional immunosuppressants supports
the use of rituximab without other immunosuppressants. In the absence of confirmatory
studies, rituximab cannot be the first-line drug for MMP. Future prospective studies and
registries may be able to accurately evaluate rituximab's safety profile, an optimal

regimen, and its risk—benefit ratio in the setting of severe MMP.

e Chaidemenos et al (2011)

This retrospective record review from Greece included 15 patients who received a
combination of treatments, including prednisone, dapsone, colchicine, azathioprine, and
cyclophosphamide. The outcome measure described was “lesion clearance” or “disease
improvement.” The authors concluded that colchicine was effective in 8 of 12 cases,
with only 1 withdrawal of treatment because of diarrhea as a side effect. Dapsone

caused hemolytic anemia in 2 of 3 patients.

e Mumyangango et al (2013)

This retrospective case series from France included 13 patients. The intervention studied
was oral daily cyclophosphamide with adjuvant immunosuppressives, including
dapsone with or without sulfasalazine. Primary outcome measure was “active lesion
scores.” Four patients remained in complete remission at 6 months after the study; all 4
were also on dapsone. Multiple adverse events were recorded, including lymphopenia in
10 of 15 patients; 6 of these patients had to stop treatment. The authors concluded that
cyclophosphamide without corticosteroids had rapid efficacy in patients with severe

refractory MMP and that it was safe.
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Ocular-only studies

There was 1 cohort study (Letko et al., 2004), 5 case series with 7 (Suelves et al.,
2013) to 94 (Thorne et al., 2008) patients, and 2 case reports (Galdos and Etxebarria,
2008, Prey et al., 2007). A full list of interventions attempted was summarized in the

online supplement. The cohort study (Letko et al., 2004) from Boston, Massachusetts,

included 16 patients with ocular-only MMP. Immunosuppression plus corticosteroids
plus 1VIg was compared with immunosuppression plus corticosteroids. Group
allocation was related to the health insurance provider for each patient (some insurance
companies allowed the use of 1VIg and others did not). Outcome measures were poorly
validated and included a disease activity grade assessed by a nonblinded single assessor.
The authors reported positive results for the intervention group (8 of 8 total control)
with a low rate of side effects (minimal in 4 of 8), and a failure in the “control” group (2

of 8 total control) and a high rate of side effects (8 of 8).

The largest case series had 94 patients (Thorne et al., 2008), and patients were given a
variety of interventions, including cyclophosphamide, oral prednisone,

dapsone, mycophenolate mofetil, chlorambucil, and azathioprine. Various ocular
outcome measures were reported. The authors reported that treatment with
cyclophosphamide and prednisone was strongly associated with the development of
ocular remission. Various side effects, including malignancy and infections, were
described, and 27 patients stopped treatment because of side effects (Suelves et al.,
2013). Eight patients developed malignancy (rate, 0.02/year; 95%CI, 0.01/year—
0.05/year), although in 1 patient, 2 malignancies developed. Of the 9 cases of cancer
that occurred, 4 were skin cancers (2 basal cell carcinomas and 2 squamous cell
carcinomas), 2 were leukemias, 1 was a breast carcinoma, 1 was a laryngeal squamous

cell carcinoma, and 1 was a bladder carcinoma (Suelves et al., 2013).
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4.5 Discussion

Comparison with previous systematic reviews

There has been little evidence to guide clinicians on the best treatments for MMP.
Although there are several authoritative reviews as well as treatment guidelines for
single therapies (Durrani et al., 2011, Elad et al., 2011, Eskin-Schwartz et al., 2012,
Galdos and Etxebarria, 2008, Gurcan and Ahmed, 2009, Kim and Foster, 2006, Namazi,
2007, Patel et al., 2011) there are only 2 comprehensive, international consensus
guidelines (2002, Chan et al., 2002), including the study by Chan et al. (2002) published
in English. Finally, a single Cochrane Systematic Review on MMP treatment first
published in 2003 (Kirtschig et al., 2003) and last updated in 2009 identified only 2
RCTs with limited evidence for treatment of ocular-only MMP (Foster, 1986). An
authoritative review by Di Zenzo et al. (2014)°> summarized the best therapeutic options
for MMP. Although not yet published as a systematic review, the same

authors® extended the 2009 Cochrane systematic review by using the same methodology
and found the same single RCT we identified with limited evidence for treatment of
ocular-only MMP with pentoxifylline (EI Darouti et al., 2011); they also identified 2
RCTs completed in 1986 (Foster, 1986)(earlier than our 2003 cut-off point) exploring
(1) cyclophosphamide plus prednisone to prednisone plus placebo and

(2) dapsone versus prednisone. The study concluded that MMP involving the eyes
responds best to treatment with cyclophosphamide combined with corticosteroids.
However, dapsone is effective in mild to moderate disease and is preferred because of
its lower side-effect profile compared with cyclophosphamide. The 2003 systematic
review by Kirtschig et al (2003) concluded that there was some evidence to support the

author's conclusions but high-quality, reliable evidence was lacking.

We summarized in an online supplement the recommendations of the single,

international, comprehensive expert consensus treatment guidelines published in
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2002(Chan et al., 2002). Di Zenzo et al. (2014) emphasizes the importance of careful
risk assessment, particularly when making treatment decisions for mild to moderate
MMP, which can be effectively treated with a (potent) topical agent plus one systemic
medication. The authors point out the high rates of adverse effects (AEs) and
discontinuation of therapy reported in previous studies: cyclophosphamide 77%

AE, minocycline 67% discontinuation rate, mycophenolate mofetil 41% AE, and
dapsone 14% discontinuation rates. Such rates of complications, and even deaths, have
resulted from medications commonly used to treat MMP, and this only emphasizes the
need for high-quality RCTs that very carefully characterize initial mucocutaneous lesion

activity and disease severity.

A significant methodologic limitation adversely affecting the quality of and comparison
between clinical trials and observational studies is lack of common, validated methods
for assessing disease severity and therapeutic endpoints and outcomes with

differentiation between oral mucosal disease and ocular mucosal disease. A significant

advance has just been published (international, expert consensus recommendations for
assessing disease activity and therapeutic outcome) (Murrell et al., 2015), and, if
followed in future studies, it could overcome historical limitations and more accurately
allow comparison of treatment efficacy for MMP. In addition to definitions of disease
activity, the international expert panel introduces a Pemphigoid Disease Area Index
(PDAI) specific to MMP-oral and MMP-ocular. Validation studies of the expert
definitions and outcomes measures are already being planned (personal
communication). A summary of the consensus recommendations were provided in the

online supplement and full details can be found in the publication (Murrell et al., 2015).

A final point worth emphasizing for MMP is that topical treatments can effectively
control mild to moderate disease, especially in the oral cavity. Although no study has

explored the technique specifically, a common practice among oral medicine clinicians
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to enhance the topical treatment of generalized desquamative or erosive gingivitis is the
use of a custom-made, soft drug-delivery oral stent covering the gingivae to extend drug
contact time and absorption (Lee et al., 1991). Additionally, there has long been interest
in the relationship between dental plaque-associated gingivitis and MMP-associated
desquamative or erosive gingivitis. Painful erosive gingivitis often compromises a
patient's effective control of dental plaque with toothbrushing and dental flossing
methods. Although not included in this systematic review because the intervention was
not the treatment of MMP, an Italian group has recently described case-control
differences in periodontal health status due to differences in oral hygiene in patients
with MMP compared with healthy controls(Arduino et al., 2011). The same authors
then developed a pilot program of periodontal hygiene instruction combined with
periodontal therapy and demonstrated significant improvement in periodontal health
status and MMP lesion activity(Arduino et al., 2012). Although these preliminary
findings have not been replicated, the results suggest that optimal dental

hyagiene education and control of dental plaque—associated gingivitis—even when
painful gingival lesions are present—will improve periodontal health and gingival

inflammation in patients with MMP and erosive gingivitis lesions.

Potential biases in the review process

Several studies had incomplete or missing data that we were unable to obtain from the
authors. As our review only assessed the published literature, there is a risk of
publication bias, as there may be unpublished studies that may provide further useful
data. Indeed, a search (US National Institutes of Health ongoing trials register

at www.clinicaltrials.gov and World Health Organization International Clinical Trials

Registry platform at www.who.int/trialssearch) for recent and ongoing or recently
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completed clinical trials did reveal 4 ongoing and recruiting studies, 2 studies not yet
recruiting, and 2 completed trials. Of the 2 completed trials, 1 had data (Clinical Trial
Evaluating Rituximab in Ocular MMP; 3 patients entered and completed the trial; only
baseline data were available for comparison with treatment; and no serious AEs
occurred) and the second trial did not have data (naturalistic observational cohort study:

no study intervention).

4.6 Conclusions

There continues to be a paucity of high-quality clinical trials of interventions for MMP.
Clinical practice is presently guided by descriptive evidence and expert guidelines
published in 2002. Future studies of MMP treatment would be significantly improved
by strict adherence to newly published expert recommendations on definitions of

disease activity and outcome measures.

Presently, research evidence is of insufficient quality to determine the optimal therapies
for the treatment of MMP. Interventions that show promise include rituximab and 1VIg.
We have summarized in Figure 8 a treatment algorithm, adopted from the 2002
guidelines and modified on the basis of the literature published since that time. We
emphasize that this algorithm is our summary of current best practices and has not been
validated. Further high-quality research would very likely have an important impact on
our clinical decision making. For clinicians, this review is a summary of the most recent

available evidence, which can be used to guide clinical decision making.
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Chapter 5 World Workshop on Oral Medicine VI: A Systematic

Review of the Treatment of Mucocutaneous Pemphigus Vulgaris
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involved from the protocol development throughout the entire process of screening, data

extraction and write up.
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5.1 Abstract
Objective: To determine the efficacy and safety of interventions for pemphigus vulgaris

(PV).

Study Design: We conducted a systematic review from 2003 to 2013 according to the
Cochrane Collaboration methodology. Randomized controlled trials (RCTs) or
controlled clinical trials (CCTs) and observational studies were conducted along with
diagnosis confirmed by clinical, histopathologic, and immunofluorescence criteria.
Primary outcomes were disease remission and mortality; several relevant secondary

outcomes were also included.

Results: Fourteen RCTs or CCTs and 110 observational studies were included in the
final analyses. RCTs or CCTs demonstrated considerable heterogeneity in outcome
measures, and all had a high risk of bias for at least 1 of 8 domains. Of the studies,
96.8% (120) described the use of oral corticosteroids. Azathioprine and mycophenolate-
mofetil were the most commonly cited treatments. An increasing number of studies
described biologic therapies (rituximab, intravenous immunoglobulin [IVIg]). Evidence

supporting recent comprehensive treatment guidelines was reviewed.

Conclusions: We found persisting wide variations in treatment practice and inadequate

quality of research supporting optima
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Pemphigus vulgaris (PV) belongs to a group of life-threatening blistering diseases
characterized by intra-epithelial blister formation resulting from the loss of adhesion of
keratinocytes (acantholysis), with associated autoantibodies directed to the intercellular
junctions of keratinocytes(Mihai and Sitaru, 2007). PV typically involves the mucosal
surfaces, with or without associated skin involvement, and the oral mucosa is the initial
site of lesions in the vast majority of patients (Kneisel and Hertl, 2011, Sirois et al.,
2000). The pre-dominant and commonly exclusive involvement of the oral mucosa, the
morbidity and mortality of the illness, frequent delay in diagnosis, and lack of treatment
consensus all suggest a need for increased awareness of PV among primary dental and
medical as well as specialized oral medicine and dermatology clinicians. The Sixth
World Workshop in Oral Medicine sponsored this systematic review of treatment

efficacy for PV involving the oral mucosa, with or without cutaneous lesions.

Epidemiology

The pemphigus group of diseases comprises four major entities: (1) PV, (2) pemphigus
foliaceus, (3) immuno- globulin A (IgA) pemphigus, and (4) paraneoplastic pemphigus
or paraneoplastic autoimmune multiorgan syndrome (PAMS). The immunopathologic
mechanisms of PAMS differ appreciably from those responsible for the lesions of
classic pemphigus (Czernik et al., 2011). As its name suggests, PV is the most common
variant, with an incidence of 0.1 to 0.5 per 100,000 people per year and even higher
rates in certain populations (Venugopal and Murrell, 2011). Individuals of
Mediterranean and Jewish decent (particularly Ashkenazi Jews) have the greatest risk
for developing PV; and a genetic predisposition for disease development has been

suggested in several candidate gene-driven and genome wide association studies (Todd
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etal., 1988, Sarig et al.). PV affects individuals of all ages but usually occurs in adults,

with a peak incidence between 40 and 60 years (Kneisel and Hertl, 2011).

Natural course of disease

PV is a lifelong blistering disease that affects the mucosal surfaces lined by stratified
epithelium (especially the oral mucosa but also the nasal, laryngoesophageal, genital,
anal, and conjunctival mucosa), and/or the skin (Kneisel and Hertl, 2011). The oral
cavity is frequently the site of initial presentation (Sirois et al., 2000), and the buccal
mucosa, palate, and gingiva are the most commonly affected areas (Scully and
Mignogna). Since mucosal blisters erode quickly, erosions are often the only clinical
findings. Most patients also develop cutaneous involvement manifesting as flaccid
blisters on normal-appearing or erythematous skin. As in the oral mucosa, the blisters
rupture rapidly, resulting in painful erosions that bleed easily. A positive Nikolsky sign
can be elicited in patients with PV by applying pressure at the edge of a blister
(“marginal” Nikolsky sign) or on normal-looking skin (“direct” Nikolsky sign), and this

serves as a nonspecific indicator of active acantholysis (Grando et al., 2003).

Before the introduction of therapy with oral cortico- steroids in the 1950s, PV was
invariably fatal, with a mortality rate of up to 90% (Herbst and Bystryn, 2000).
Although corticosteroid treatment is lifesaving, the high dose and prolonged courses
required for disease control are associated with significant adverse events, including
death (Rosenberg et al., 1976, Ahmed and Moy, 1982). Mortality remains relatively
high level (approximately 5%-10%); however, after therapy, the majority of patients
eventually achieve complete and long-lasting remission (Alexandroff and Harman,
2009, Herbst and Bystryn, 2000, Scully and Mignogna).
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Pathobiology

Historically, PV is believed to result from the deleterious action of autoantibodies
directed against the desmosomal cadherins, desmoglein 1 (Dsgl) and Dsg3, resulting in
acantholysis and subsequent blistering (Stanley and Amagai, 2006). Early observations
led to the development of the Dsg compensation hypothesis, which proposes that the
clinical phenotype of pemphigus is defined by the anti-Dsg autoantibody profile
(Amagai et al., 2009). Specifically, anti- Dsg3 antibody alone is associated with the
mucosal variant of PV, whereas both anti-Dsgl and anti-Dsg3 antibodies are associated

with the mucocutaneous variant.

In recent years, however, evidence has emerged supporting a more complex
pathophysiologic signaling mechanism for PV, and the role of anti-Dsg antibodies as
triggers of the disease has been disputed (Grando, 2012). According to the multiple hit
hypothesis, proposed by Grando (Grando, 2000), multiple PV autoantibodies act
synergistically to target different cell membrane antigens, including not only molecules
that mediate cell-to-cell adhesion but also molecules that regulate cell shape. Recent
proteomics studies have identified a number of new pathophysiologically relevant self-
antigens in PV, including several mitochondrial proteins (Kalantari-Dehaghi et al.,
2013a, Kalantari-Dehaghi et al., 2013b). The binding of these pathogenic antibodies to
keratinocytes triggers an array of intracellular signaling cascades, culminating in
apoptolysis (Grando et al.). The term apoptolysis encompasses the structural damage
(acantholysis) and death (apoptosis) of keratinocytes, which occur in a stepwise fashion.
During this process, the antibody-mediated interference with kera- tinocyte shape and
adhesion leads to weakening of the intracellular junctions and collapse of the
cytoskeleton, with consequent shrinkage of the basal keratinocytes. Because basal cells

shrink more compared with supra- basal keratinocytes, suprabasal acantholysis occurs.
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As acantholysis advances, secondary production of auto- antibodies is stimulated,

leading to rounding up (“tombstoning”) and apoptosis of acantholytic cells.

Diagnosis

The diagnosis of PV is made on the basis of clinical signs, histopathology,
immunopathology, and serology. The characteristic histopathology of PV reveals a
suprabasal cleavage with acantholysis, as well as retention of a single layer of basal
keratinocytes along the basement membrane (“tombstoning”). On direct
immunofluorescence (DIF), intercellular deposition of IgG and C3 can be demonstrated
(Venugopal and Murrell, 2011). As immune deposits precede the appearance of
acantholysis in the suprabasal epithelium, DIF is considered more sensitive than
conventional histopathology (Scully and Mignogna). Indirect immunofluorescence (I1F)
and enzyme-linked immunosorbent assay (ELISA) are serologic studies that can detect
circulating autoantibodies against epithelial cell- surface antigens. IIF is usually
performed after positive DIF studies are obtained, to help guide prognosis and therapy
(Scully and Mignogna, Ettlin). PV sera demonstrate a characteristic netlike intercellular
staining of IgG with an epithelial substrate. Similarly, ELISA for 1gG antibodies to
Dsgl and Dsg3 provides a simple and highly sensitive approach to confirm the initial

diagnosis of PV (Grando, 2012).

Treatment

Treatment of PV is complex, and a wide variety of interventions directed at multiple
pathogenic pathways have been reported (Kasperkiewicz and Schmidt, 2009,

187



Kasperkiewicz et al., 2012). Although systemic corticosteroid therapy (prednisolone
0.5-1.5 mg/kg weight) re- mains the cornerstone of initial treatment to achieve disease
control, long-term use is associated with significant adverse effects and is a major
source of morbidity and mortality (Ahmed and Moy, 1982, Bystryn and Steinman,
1996, Rosenberg et al., 1976). Successful treatment of PV usually requires strategies
that disrupt multiple pathogenic pathways, including production of desmoglein-reactive
antibodies, presence of circulating antibodies, and antibody-mediated apoptolysis. A
wide variety of immunosuppressive and anti-inflammatory steroid- sparing adjuvant
therapies that maintain therapeutic benefit while reducing adverse effects have been re-
ported, as well as techniques to reduce antibody load (plasmapheresis,
immunoadsorption) and biologic or biopharmaceutical agents to reduce autoantibody
pro- duction (intravenous immunoglobulin therapy [IVIg], rituximab) and inflammation
(etanercept, infliximab) (Bystryn and Steinman, 1996, Ruocco et al., 2013). Despite a
considerable volume of published reports for a rare disease and the “orphan disease”
designation easing the pathway to approved indication, the number of interventions
available to treat PV remains limited, with no consensus on optimal therapeutic

strategies (Meurer, 2012, Ahmed and Dahl, Mimouni et al., Ahmed, 2007)

The treatment of PV has been the subject of several authoritative and systematic
reviews (Alexandroff and Harman, 2009, Kasperkiewicz et al., 2012, Bystryn and
Steinman, 1996, Martin et al., 2011, Martin et al., 2009, Scully and Mignogna, Mirceva
et al.). This study extends that body of work, uniquely investigating the current
evidence supporting the efficacy and safety of treatments for PV involving the oral

mucosa, with or without cutaneous lesions.
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5.2 Objectives

The objectives of this systematic review were to deter- mine the clinical effectiveness
and safety of topical and systemic interventions for the treatment of PV involving the

oral mucosa, with or without cutaneous lesions.

5.3 Methods

A systematic review was conducted following a detailed protocol consistent with the
methodology of the Cochrane Collaboration. Key aspects of the protocol are
summarized here, and additional detailed aspects of the protocol were provided as

online supplementary material within the published paper.

Inclusion criteria

A systematic literature search was limited to papers published from 2003 to 2013 to

avoid duplication of effort from previous published systematic reviews.

Studies or publications

Randomized controlled trials (RCTs), controlled clinical trials (CCTSs), observational
studies (e.g., cohort studies, case series and case reports) whose primary outcome
measures were remission and mortality were included. However, trials were not
restricted by primary outcomes alone, and other measures were considered (see

“Outcome Measures”). To focus this review on PV involving the oral mucosa, we
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included studies (1) investigating topical or systemic treatments for mucosal or
mucocutaneous disease and (2) describing the systemic management of disease only
affecting the skin (with the assumption these treatments would similarly benefit
mucosal lesions). Studies describing only topical treatment for cutaneous lesions were

excluded.

Participants

Participants with a diagnosis of PV were included if they adhered to accepted criteria in
all three diagnostic domains: clinical presentation, histology, and immunofluorescence.
We also included participants with drug-induced disease, as well as paediatric and

pregnancy cases of PV, as long as the same three criteria were met.

Participants with the following characteristics were excluded: a diagnosis of
paraneoplastic pemphigus or PAMS, pemphigus foliaceus (PF), pemphigus vegetans,

diagnosis of other concomitant autoimmune diseases, or a malignant comorbidity.

Interventions

Active treatment included any preventive, palliative, or curative intervention

administered topically or systemically aimed at the treatment of PV.

Outcome measures
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Primary outcome measures were (1) remission and (2) mortality. Secondary outcome
measures included time to disease control, time to disease relapse, pemphigus severity
score, cumulative glucocorticoid dose, serum antibody titers, adverse treatment events,

quality of life, and any other relevant outcome measure where reported.

Search methodology

Assisted by a research librarian, we searched a number of electronic databases from
2003 to 2013, including Evidence-Based Medicine Reviews (EBMR); Cochrane Central
Register of Controlled Trials (CENTRAL) (OVID); Cochrane Database of Systematic
Reviews and Database of Abstracts of Reviews of Effects (DARE); MEDLINE
(OVID); EMBASE (OVID); and PubMed. The detailed search strategy was provided as
online supplementary material. In addition, we searched the bibliographies of included
papers and relevant review articles for studies not identified by the search strategies

above.

The electronic search included all non-English language papers, although papers which
did not have an English version were not included in the final selection. Non-English
language papers excluded from the study were listed in the online supplementary

material.

Data collection and analysis

Selection of studies.
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The titles and abstracts obtained from the initial electronic searches were independently
reviewed for relevance by two authors (JT, RM). Full manuscripts for those studies
satisfying the study criteria were obtained. When the data in an abstract were
insufficient to determine their status, the full manuscript was obtained and assessed
independently by the review authors (DS, JT, MK, MS, RM, TM). Disagreements were

resolved by discussion or inclusion of a third author to achieve consensus.

Data extraction.

Each of the included studies were independently assessed, and data were extracted by at
least two authors using prespecified pro formata (see online supplementary material).
For RCTs or CCTs, the pro forma was adapted from the Cochrane risk of bias template
for RCTs or CCTs (Higgins et al., 2011a), and for observational studies, a separate pro

forma was based on the STROBE guidelines (Noah, 2008).

Missing data

We attempted to contact the trial authors, where necessary, for missing data if the study

was published from 2003 to the present date.

Methodological quality assessment and evidence grading
The Cochrane risk of bias tool was used to assess quality of the RCTs or CCTs across
eight domains: (1) method of randomization, (2) allocation concealment, (3) blinding of

participants, (4) blinding of patient re- ported outcomes, (5) blinding of outcome
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assessors, (6) incomplete outcome data, (7) selective outcome reporting, and (8) any
other risk of bias. Risk of bias for each domain was assessed as “high,” “low,” or “un-
clear.” A study with one or more “high” risk of bias judgments for any given domain
was deemed overall to have a high risk of bias. Individual studies were graded
according to the level of evidence (1++ [highest], 1+, 1, 2++, 2+, 2, 3, and 4 [lowest]) as
reported by the Scottish Intercollegiate Guidelines Network (SIGN)

(http://www.sign.ac.uk/pdf/sign50.pdf).

Data synthesis and measures of treatment effect

For RCTs or CCTs, dichotomous outcomes were expressed as an estimated effect of an
intervention using a risk ratio with 95% confidence intervals (Cls). Continuous outcome
data were presented using mean differences and 95% Cls. The outcomes reported by

observational studies were described in narrative form, where appropriate.

Where possible, quantitative synthesis (meta-analysis) was applied to the outcomes of

relevant RCTSs.

Presentation of main results

To facilitate critical appraisal of the evidence, the results are separated into three
categories: (1) RCTs or CCTs, (2) observational studies (including drug- induced PV),
and (3) paediatric and pregnancy PV. Results for treatment of adult PV are reported
separately from paediatric and pregnancy PV because of the significant group
differences in the disease’s natural history and in treatment responses. RCTs or CCTs

and paediatric and pregnancy results are described in the Results section which follows
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and are summarized in the online Supplementary Material Tables Tl and TII, and
observational studies are described only in the online Supplementary Material (Tables
Tl and TII). Outcomes for specific interventions are described independently in the
online Supplementary Material (Tables TI, TII) and cross-referenced to a narrative
description of the RCTs or CCTs and, if relevant, to the observational studies assessed
to be of adequate quality. The characteristics of excluded studies are provided in the

online Supplementary Material Appendix A4.

5.4 Results

Figure 9 illustrates the search process. From an initial set of 1051 papers identified by
electronic search and an additional 3 by manual search, a grand total of 1054 papers
underwent initial title or abstract review by two authors. Of the 1054 papers, 682
(64.7%) were excluded, and 372 were selected for full manuscript review: 231 that
clearly met the criteria and 141 that were uncertain after abstract review. Of the 372
manuscripts undergoing full review, 23 were RCTs or CCTs, of which 14 were
subsequently included in the analyses and 9 excluded; 302 were observational or
descriptive studies, of which 94 were subsequently included in the analyses and 208
excluded; and 49 were paediatric or pregnancy studies, of which 16 were subsequently
included in the analyses and 33 excluded. The reason for excluding each of the 250
excluded full-text papers is provided in the online Supplementary Material Appendix
A4; additionally Appendix A2 lists the non-English language reports also excluded

from the analyses.
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Seven authors met for 2 days (April 7-8, 2014) during the Sixth World Workshop on
Oral Medicine (Orlando, Florida, USA) for critical discussion and interpretation of the

literature.

Pemphigus
Vulgaris
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Figure 9. Study flow process

Randomized controlled trials or controlled clinical trials

Detailed characteristics of the 14 RCTs or CCTs meeting criteria and included in the
final analyses are summarized in the online Supplementary Material Appendix A5. Two
studies were classified as CCTs (el-Darouti et al., 2009, Shahidi-Dadras et al.), 1 was an
“n- of-1” trial (Arnold et al., 2009), 1 was a “split-mouth” RCT (Nazemi-Tabrizi et al.,
2012), and 1 was a parallel RCT with a crossover arm for treatment failures (Werth et
al., 2008). The remaining 9 studies were parallel RCTs (Amagai et al., 2009, Beissert et

al., 2010, Beissert et al., 2006, Chams-Davatchi et al., 2007, Fiorentino et al., 2011,
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loannides et al., 2012, Mentink et al., 2006, Parmar et al., 2013, Rose et al., 2005). Two
of the included RCTs were multinational trials (Beissert et al., 2010, Mentink et al.,
2006), 1 study was unclear with regard to where it was conducted (Fiorentino et al.,
2011), although the authors of the study were based in the United States, and the
remainder of the RCTs or CCTs were conducted in single countries. Eight of the RCTs
or CCTs used placebo controls, although the placebo arms were combined with some
form of active treatment in all cases (Arnold et al., 2009, el-Darouti et al., 2009, Amagai
etal., 2009, Beissert et al., 2010, Beissert et al., 2006, Mentink et al., 2006, Werth et al.,

2008, Fiorentino et al., 2011, Rose et al., 2005).

Outcomes.

All of the RCTs or CCTs used clinical outcome measures except for 1 study (Parmar et
al., 2013), which used IIF and DIF as surrogate outcome markers of disease control.
There was considerable heterogeneity in the outcome measures employed by the RCTs
or CCTs (see online Supplementary Material Appendix A5), with only “time to

29 ¢

remission,” “complete healing,” and PV antibody titers being used in more than one
study. Standardized disease scoring, such as described in the consensus statement on
definitions of disease, endpoints, and therapeutic response for pemphigus (Murrell et
al.), was used by only 1 study (loannides et al., 2012). One study claimed to adhere to
the consensus statement but did not report any outcomes that could substantiate the
claim (Parmar et al., 2013). Reduced dosage of corticosteroids was used as a surrogate
marker for treatment efficacy in several studies; however, there was variation in how the
steroid dosages were calculated (e.g., cumulative dose over 1 year, cumulative dose

until remission). Because of the heterogeneity of outcomes for each of the studied

interventions, quantitative analysis (meta-analysis) could not be conducted. Analyses of
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the relevant outcomes (relative risks and 95% CIs) from the RCTs or CCTs are

summarized in detail in the online Supplementary Material Appendix A5.

Quality assessment and evidence grade.

Figure 10 illustrates the risk of bias outcome in detail for each RCT or CCT study
across all 8 risk domains, and Figure 11 illustrates the risk of bias outcomes as
percentages across all 14 studies. Appendix A5 in the online Supplementary Material
summarizes in detail the risk of bias outcome across 8 domains for each of CCTs had an
outcome of high risk of bias for at least 1 of the eight domains (and one study had 7 or 8
areas assessed as high risk of bias), thus reducing the overall quality of evidence of all
selected RCTs or CCTs to le (“meta-analyses, systematic reviews, or RCTs with a high

risk of bias”) (http://www.sign.ac.uk/pdf/sign50.pdf).

Four of the RCTs or CCTs were explicitly nonblinded designs (loannides et al., 2012,
Shahidi-Dadras et al., 2007, Beissert et al., 2006, Chams-Davatchi et al., 2007), and of
the others, 4 were found to have a high risk of bias in at least one of the domains
covering blinding (Amagai et al., 2009, Beissert et al., 2010, Chams-Davatchi et al.,
2007, Parmar et al., 2013 {Nazemi-Tabrizi, 2012 #315). High risk of bias outcomes
featured prominently on the “selective outcome reporting” domain, as many of the
studies failed to adequately report prespecified outcomes or the outcomes one should
reasonably expect to find in such a study. An example of a high risk outcome in the
“other risk of bias” domain was the risk of bias intrinsic to the “N-of-1" study
design(Arnold et al., 2009) - a design better suited for stable, chronic diseases rather
than for relapsing-remitting diseases, such as PV. Moreover, post hoc analyses(Beissert
et al., 2010, Mentink et al., 2006) and baseline inequalities between study arms (el-

Darouti et al., 2009) were seen as further examples of “other risk of bias.”
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Paediatric and pregnancy studies

A total of 6 case series (5 paediatric, 1 pregnancy) and 10 case reports (6 paediatric, 3
pregnancy, and 1 maternal and neonatal) were included in the paediatric and pregnancy
selection. Table TI in the online Supplementary Material summarizes in detail the
design, intervention, level of evidence, and summary of outcomes (therapeutic and
adverse effects) for each study. Two studies were included in the paediatric and
pregnancy section as well as in the case series section, as they had mixed cohorts of

adult and paediatric patients (Ahmed et al., 2006, Kanwar et al., 2013).

By definition, all reports were assessed with grade 3 level of evidence (nonanalytic
studies, e.g., case reports, case series); thus, there was insufficient quality of evidence to
support any single treatment for the management of PV in paediatric, pregnancy, or
neonatal cases. Nonetheless, there are valuable qualitative observations or insights. The
adverse effects of prolonged systemic corticosteroids (e.g., weight gain, cushingoid

features, and acne) were described in several studies of paediatric PV. Pregnancy and
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maternal cases of PV tended to be managed with oral and/or topical steroids antenatally,
with 1 series suggesting benefit with 1VVIg monotherapy and 1 case employing
immunopheresis combined with adjuvant oral steroids. Only 1 case of neonatal PV was
included, as neonatal cases reported in the literature tended not to involve biopsy or
blood testing as part of the diagnostic process. The neonatal case included in our review
(Fenniche et al., 2006) had cutaneous PV lesions affecting the cheek, neck, and legs and
which resolved spontaneously after 3 weeks following use of an unspecified topical
treatment. This pattern of cutaneous involvement affecting areas of skin exposed to
friction in utero and birth trauma, with spontaneous resolution following minimal if any

treatment, was mirrored by other neonatal PV papers excluded from the review.

Interventions in the management of PV in adult patients

Despite the poor quality and evidence across all studies in this systematic review, there
are valuable (qualitative) insights and observations that can influence clinical decision
making to improve treatment outcome or reduce adverse effects. We identified a total of
32 individual interventions for the management of adult PV among the studies included
in this review; among those interventions the RCTs or CCTs described 8 systemic and 2
topical treatments. Drug-induced PV was described in 1 case report(Laguna et al.,
2008), which described PV flares associated with cocaine use: Remission was achieved

with cessation of cocaine use rather than any active therapy.

Only 2 RCTs (Parmar et al., 2013, Nazemi-Tabrizi et al., 2012)' and 2 case
series(Ahmed et al., 2006, Kumaran and Kanwar, 2006) did not use oral corticosteroids.
This means that of the studies included in our final analysis, 96.8% (120 of 124)

described the use of oral corticosteroids. This suggests that the effectiveness of systemic
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corticosteroids is well established in the treatment of PV; this study is unlikely to

provide any further evidence that will change current practice in that respect.

Figure 12 contains a summary of adult PV treatments in order of frequency of citation.

Table 11 in the online Supplementary Material summarizes adult PV treatments in

alphabetical order. In both Figure 12 and in the online Supplementary Material Table 11,

oral corticosteroids and drug-induced PV are omitted, as they are discussed earlier in the

text. All RCTs or CCTs in online Supplementary Material Table 11 contain a detailed

summary of the study intervention and outcome; observational studies are summarized

only if each study is the only study that cites that particular intervention or is primarily

focused on the intervention in question.
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As pentoxyfylline and sulfasalazine were only re- ported in 1 study (el-Darouti et al.,
2009), in which both drugs were both taken together as a combined treatment in the

active arm, these drugs were described as one treatment for the purpose of the results.

The authors note that although azathioprine was cited in more papers than any other
intervention, very rarely was it the medication of primary focus and more often was
used as an adjuvant treatment to the primary medication. This was in contrast to
mycophenolate mofetil, which, over the last 10 years, has been the primary study
medication in many publications. The authors suggest this may, in part, be related to
azathioprine being a well-established steroid-sparing adjuvant in PV compared with
mycophenolate mofetil, thus prompting researchers to investigate the role of
mycophenolate mofetil as a potential alternative to azathioprine. Furthermore, the
authors note that there has been an upsurge in the number of studies looking at novel
approaches to the management of PV: largely biologic therapies, in particular rituximab
and 1VIg. The authors also note that the data from the present study support the
suggestion made by Schultz et al (Schultz et al., 2011). that there are wide variations in
standard practice among different regions. As an example, such treatments as
cyclophosphamide are used rarely, if at all, in some centers, whereas it is standard

therapy elsewhere.

5.5 Discussion

Comparison with previous systematic reviews

A Cochrane review on interventions to treat PV and PF was published in 2009

(Chrysomallis et al., 1994) and identified an additional 5 RCTs not included in our
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review, as they had been published earlier than our selected review period. The 5 studies

described the following interventions:

Oral prednisone alone versus prednisone and cyclo- phosphamide 100 mg/day
versus prednisone and cyclosporine 5 mg/kg/day in 28 participants with PV

(Chrysomallis et al., 1994)

« Oral prednisolone alone versus oral prednisolone and 10 large-volume plasma
exchanges over 4 weeks in 33 participants with PV and 7 with PF (Guillaume et

al., 1988)

o Oral methylprednisolone alone versus oral methyl- prednisolone and

cyclosporine 5 mg/kg in 29 participants with PV and 4 with PF (loannides et al.)

e Glucocorticoids alone versus glucocorticoids plus traditional Chinese medicine
(Tianpaochuang #1) in 40 participants with unspecified pemphigus (Luo et al.,

2003)

o Oral prednisolone 45 to 60 mg/day versus oral prednisolone 120 to 150 mg/day

in 19 participants with PV and 3 with PF (Ratnam et al., 1990)

The Cochrane review concluded that all five of the aforementioned studies provided

inconclusive results relating to the efficacy of the described interventions.

Potential biases in the review process

This review included a broad range of outcome measures, including surrogate
outcomes, some of which may have arguable clinical validity. Several studies had

incomplete or missing data that we were unable to obtain from the authors. This review
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excluded studies that did not have an English language version, thus reducing the

number of potentially valid studies for analysis.

As our review only assessed published literature, it runs the risk of publication bias, as
there may be unpublished studies containing further useful data. Indeed, a search (US

National Institutes of Health ongoing trials register at www.clinicaltrials.gov and World

Health Organization International Clinical Trials Registry platform

at www.who.int/trialssearch) for recent and ongoing or recently completed clinical trials

did reveal completed studies with data or without data: 4 completed, randomized,
blinded, controlled trials, of which 2 studies indicated data were available and 2
indicated data were not available. Upon careful review, our systematic review had failed
to include outcomes from only 1 of these studies (infliximab vs. placebo), which had
been published later than our search timeframe (Hall et al., 2015); the other 3 trials were
captured in our review(Beissert et al., 2010, Chams-Davatchi et al., 2007, Fiorentino et
al., 2011) (interventions: mycophenolate mofetil plus corticosteroid vs. corticosteroid
plus placebo; azathioprine with prednisone vs. placebo with prednisone;

and etanercept as a steroid-sparing agent).

Clinical decision making in the absence of high-quality research evidence: Expert

consensus opinion and clinical guidelines as evidence

Clinicians face the challenge of making treatment decisions with or without supporting
high-quality research evidence. The Oxford Center for Evidence-Based Medicine
(OCEBM) developed revised Levels of Evidence in 2011 specifically as a “short-cut for
busy clinicians, researchers or patients to find the likely best evidence”

(http://www.cebm.net). As elaborated in the 2011 OCEBM revision, the “best”

evidence to support clinical decisions, in the context of each patient's individual
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symptoms and condition, may be found in “lower” evidence sources such as
observational studies, case series and expert opinion. Indeed, the OCEBM emphasizes
that “no evidence ranking system or decision tool can be used without a healthy dose of

judgment and thought” ((http://www.cebm.net)). The US Government Agency

for Healthcare Research and Quality (AHRQ) has championed efforts to get evidence
into practice through the Evidence-based Practice Centers program but also recognizes
the value of “...evidence from expert committee reports or opinions and/or clinical
experience of respected authorities. ..in the absence of directly applicable studies of
good quality” (Guirguis-Blake et al., 2007). The AHRQ also established the National
Guideline Clearinghouse to facilitate getting evidence in the form of clinical practice
guidelines into practice. Among others, the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) Working Group (Brozek et al., 2009) and the
Appraisal of Guidelines, for Research, and Evaluation (AGREE I, I1) (Brouwers et al.,
2010) represent robust approaches for separately grading the quality of evidence and
strength of recommendations for high-level RCTs or CCTs as well as lower level

consensus reports or clinical practice guidelines.

Given the inconclusive evidence supporting PV treatments from this and previous
systematic reviews, we summarize in this section the strength of evidence and quality of
recommendations from expert consensus reports and clinician guidelines. A search of

the National Guideline Clearinghouse (http://www.guideline.gov) for published PV

treatment guidelines identified only one guideline directly focusing on pemphigus,
originally reviewed in 2004 and revised in 2011 (Meggitt et al., 2011). However, that
single guideline limited its scope to the safe and effective use of a single adjuvant
medication rather than comprehensive treatment recommendations. A search of the
biomedical literature for published PV treatment guidelines identified three authoritative

consensus guidelines for the diagnosis and treatment of PV, in each instance developed
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by expert membership of national or multinational professional dermatology societies: a
European guideline in 2014 (Hertl et al., 2015), a French guideline in 2011 (Joly et

al.), and a UK guideline in 2003 (Harman et al., 2017). Although none of the three
published guidelines have been reviewed and included in the National Guideline
Clearinghouse, each extensively references the available evidence and includes a formal
process for developing expert consensus opinion, even where quality research evidence

is lacking.

Future evidence-based care for PV

This systematic review reveals persisting wide variations in practice and inadequate
high-quality evidence supporting optimal treatments for PV. Nonetheless, the detailed
summary of the therapeutic and adverse effects of 32 individual treatments for PV can
be an invaluable resource for clinicians to facilitate optimal clinical decision making.
Importantly, two recent advances, never before available, provide future opportunities
for significant progress in evidence-based treatment of PV: (1) recent publication of the
first comprehensive, international consensus guidelines on the diagnosis and treatment
of PV (Hertl et al., 2015) (summarized in online Supplementary Material Table I11) and
(2) consensus on and validation of definitions of disease activity, endpoints, and
therapeutic response (McMillan et al., 2015). The findings of this systematic review,
coupled with these key recent advances, provide a framework to enable significant
progress toward validating current treatment recommendations and exploring novel

therapies.
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5.6 Conclusions

The consensus statement on pemphigus and pemphigoid (Schultz et al., 2011) suggests
the requirement for international, multicenter PV studies coupled with the “generation
of consensus terminology and criteria for the description of disease severity and
response to treatment.” There are several outcome measures specific to PV (Rahbar et
al., 2013), and a consensus on disease endpoints has been established (McMillan et al.,
2015). Moreover, the consensus statement (Schultz et al., 2011) suggests moving
toward “an international algorithm for treatment.” This systematic review reveals
persisting wide variations in practice and inadequate high-quality, evidence-based

research supporting treatment consensus for PV.

In conclusion, there is insufficient quality of research evidence to establish optimal
therapies in the treatment of PV. Future high-quality research to validate current
guidelines and to explore novel therapies would very likely have an important impact on
our confidence in the efficacy and safety of available PV interventions and influence

our clinical decision making.

Clinicians may use the results and detailed data from this systematic review, combined
with the summary of a recent authoritative treatment guideline, as the most current
summary of the available evidence supporting the safety and efficacy of PV treatments.
This information will facilitate the discussion of the benefit and risk of specific
treatments with individual patients, taking account of their condition, values, and

preferences when making clinical decisions.
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UPDATED CLNICAL OPINION

The reviews undertaken as part of the WWOM differ to the Cochrane reviews in that all
observational studies were included. This allowed us to assess a larger body of evidence

which was essential in these rare conditions as there is a paucity of high-quality trials.

The reviews have been cited widely and act as a large body of information for
clinicians. However, unless reviews such as these are updated — they quickly become
less useful. The introduction of biologics is rapidly changing how we manage our
patients, and in MMP and PV we are more likely to move onto these newer treatments

than persevere with the older style treatments.

The evidence base is developing and recognised scoring systems for the oral

manifestations of these conditions have been validated.

There is no ongoing work that I am aware of, in the area of a core outcome set for these

diagnoses as yet.
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Chapter 6 COSRAS: Development of a core outcome set for
recurrent aphthous stomatitis using an interactive consensus

process

Thus far, through the systematic evaluation of treatments for RAS, ALU in Behget’s,
oral MMP and oral PV, | have demonstrated that there are methodological issues
inherent in multiple trials, most commonly a heterogeneity around the area of outcome
measurements. These issues mean that data cannot be pulled together, to allow meta-
analyses and give the highest level of evidence to support clinical decision making. This
is a particular problem in oral medicine as many of the conditions we manage are
uncommon and therefore the likelihood of multiple largescale high quality RCTs is
limited. The use of meta-analyses would allow us to pool data from multiple studies,
however until all trial design incorporate a standard outcome set, these issues will

continue.

This next chapter presents a COS development project, which, at the time it was carried

out, was the first in the specialty of oral medicine.

I am the lead author and developed the project with my supervisors from concept to
final write up. The project was a long process over 2 years and was the first COS
development project in oral medicine. Following dissemination of the project at
international conferences, interest from other dental specialties led to development of
COS in other areas of dentistry and the use of the methodology as a basis for other

projects.

This paper is presented in a format suitable for publication. The abstract for a poster

summarising the project was published and presented at EAOM 2016.
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6.1 Abstract

Background: RAS is a highly prevalent disease which can cause pain and suffering for
patients. Many of the treatments can cause significant side effects. Despite the large
numbers of trials for treatments for RAS, there is no universally accepted best
treatment. Due to the heterogeneity in trial design and choice of outcome measures
used, no meta-analyses of the existing literature has been possible. The development of

a core outcome set for trials of interventions for RAS is warranted.

Objective: To develop a core outcome set for use in interventional trials for RAS using

an interactive consensus process
Settings: Patient involvement took place at the University of Manchester, UK.

Consensus process took place at the British Society of Oral Medicine (BSOM) in Leeds,

UK in May 2015

Participants: Patients with a diagnosis of RAS who were attending the oral medicine

department in Manchester, were involved in the patient information meeting.

Delegates at the BSOM meeting attended the consensus process, including oral

medicine specialists, dentists, dental hygienists, dental nurses and research academics.

Design: Mixed methods, including systematic reviews, patient involvement and

interactive consensus via clicker technology.
Results: Patients agreed on six important outcomes for inclusion.

Systematic review of 73 interventional randomised controlled trials for RAS revealed a
total of 313 individual outcomes. This number was reduced to 22 by removing
duplication and grouping similar outcomes into domains. Consensus process led to

further agreement on the inclusion of 13 outcomes for the COS
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Conclusion: Interventional trials for RAS should adopt the use of a core outcome set so
that future systematic reviews and meta-analyses can be carried out to provide clinicians
with higher quality evidence base than is currently possible due to the heterogeneity of
outcome measure used in trials. This project demonstrates a new process for gaining
consensus for COS which avoids the need for large scale postal Delphi processes. With
ongoing improvements in interactive online programmes, future consensus will be

easier to arrange and will allow for greater and wider participation.
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6.2 Introduction

Recurrent aphthous stomatitis (RAS)

RAS is the most frequent form of oral ulceration with a prevalence (population
dependent), estimated to be between 5-60% (Jurge et al., 2006). It has a multifactorial
aetiopathogenesis (Ship et al., 2000). It can cause significant morbidity and reduced
quality of life for patients. There is no known cure for RAS and treatment is currently

aimed at palliation of symptoms.

The term aphthae (from the Greek word aphtha meaning eruption) has been used to
describe mucosal ulceration since the time of Hippocrates (460-370 BC). Aphthae are
described as a round or ovoid ulcers with well circumscribed margins. They exhibit an
erythematous halo which surrounds the grey or yellow appearance of the floor of the

ulcer.

Recurrent aphthous stomatitis usually presents in late childhood, peaks in the early 20s
then settles into middle age. Patients will report the presence of one or more ulcers
affecting various areas of the intra-oral mucosa. These ulcers appear on a recurrent basis
in so called ‘crops’ or ‘episodes’ and the time between episodes of ulcers can vary
between patients. There is usually a prodromal period, (a preceding nonspecific period
where patients are aware an attack is imminent). The ulcers appear to be most painful in
the first few days of an attack, and patients will report finding it difficult to eat and
drink. The ulcers appear red initially before the actual ulcer appears (break in the
epithelial lining). Once formed, the ulcer has a sloughy grey/yellow base with a
surrounding erythematous halo. Healing rates are entirely variable, although it is
thought that super-infection of the ulcer with the commensal oral flora can cause more

painful and longer lasting ulcers.
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Recurrent aphthous ulcers are characterised according to their history and presentation
and are often classified into three subgroups (major, minor and herpetiform) according
to the size, duration and other clinical features of the ulcers. Patients with RAS are
otherwise completely healthy and have no underlying disease, however RAS-type
ulceration can be a feature of many other systemic diseases such as Behget’s Disease,

Crohn’s Disease and HIV infection.

Aetiopathogenesis

The aetiopathogenesis of RAS is multifactorial and not fully understood. There seems to
be a genetic basis which together with various factors such as immune mediated
response, local and systemic factors and possible microbial aspects, lead to the

development of the aphthous ulcers.

There is almost certainly a genetic predisposition present (Albanidou-Farmaki et al.)
this is demonstrated by the increased frequency of human leucocyte antigen (HLA)
types and previous family history of recurrent mouth ulcers. The following HLA types
are examples of the many that have been linked to RAS. HLA 2 (Challacombe et al.),
HLA B12 (Lehner et al., Malmstrom et al., 1983), HLA-B51 (Shohat-Zabarski et al.,
1992), HLA-DR4 (Ozbakir et al.), DR5 and A28 (Albanidou-Farmaki et al.) and DRw9

(Sunetal., 1991).

More recently an association with toll-like receptors (TLR) and tumour necrosis factor

(TNF) have been proposed and further research in this area is on-going.

Various other implicating factors have been suggested such as food sensitivities,
haematinic deficiencies, cessation of smoking, stress, products for intra oral use such as

toothpastes (Wardhana and Datau, Atkin et al., Bao et al., Gavic et al.)
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The proposed aphthous process begins microscopically as lymphocytic cells invade the
epithelial area involved, causing swelling. This pre-ulcerative stage is then accompanied
by pain as a localised vasculitic process takes place with an associated dense
mononuclear cell infiltrate. Ulceration then follows with a fibrinous overlying layer
containing lymphocytes, neutrophils and plasma cells. The final stage of regeneration
follows this resulting in healing of the ulcer. The length of this process varies from ulcer

to ulcer and patient to patient.

Genetic Factors

There is understood to be a genetic basis or predisposition to recurrent aphthous
stomatitis. A strong family history is common. There are various proposed associations
between recurrent aphthous stomatitis and the HLA (human leukocyte antigen) gene
family. The HLA gene family is responsible for the production of proteins known as the
HLA complex which in turn is responsible for allowing the body to recognise ‘own’

proteins as opposed to those produced by ‘foreign invaders’ such as viruses or bacteria.

Immunology

Immune mediated factors are also involved in the development of aphthous ulceration.
Interleukins are a group of signalling molecules known as cytokines which are involved
in the regulation of the immune response. They are expressed by various white blood
cells including CD4 t-helper lymphocytes, monocytes and macrophages. The most
important interleukins associated with RAS are IL2 (Boers-Doets et al.), IL10 (Bufio et
al., 1998), IL1b and IL6 (Bazrafshani et al., 2002) and the precursor CD4 and CD 25

(Lewkowicz et al., 2008).
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More recently there has been new evidence of the association of tumour necrosis factor
(TNF) (Eguia-del Valle et al.), toll like receptors (TLR) (Gallo et al., 2012, Borra et al.,

2009, Hietanen et al., 2012) and Cytokine polymorphism (Wu et al., 2018).

Local Factors

There are numerous local factors that are associated with recurrent aphthous stomatitis.
Physical trauma or injury has been reported to be a causative factor (Wray et al., 1981).
For example, a young patient receiving orthodontic therapy with a background of
recurrent aphthous stomatitis will report increased number of episodes during
orthodontic treatment due to mechanical rubbing of the mucosal surfaces against the

orthodontic brackets and wires.

There has been a longstanding negative association with smoking habits and RAS.
Patients often report that after stopping smoking they develop recurrent aphthous
stomatitis or their previous recurrent aphthous stomatitis worsens in severity (Shapiro et
al., 1970, Chellemi et al., 1970, Axell and Henricsson, 1985, Bookman, 1960, Dorsey,
1964, Salonen et al., 1990, Tuzun et al., 2000, Atkin et al., 2002, Sawair, 2010). This
has led to further research into treatments of recurrent aphthous stomatitis with nicotine

products.

Sodium lauryl sulphate (SLS) is a detergent agent added to most toothpaste that can be
bought freely at chemists and supermarkets. It is this detergent that allows the foaming
of toothpaste when brushing and gives a ‘zingy’ fresh feeling after brushing. It has been
reported to be associated with RAS (Healy et al., 1999, Shim et al., 2012), although

some consider this a causal link.

Systemic factors
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There are many systemic factors associated with the appearance of recurrent oral
aphthous ulceration. These can vary from nutritional deficiencies to complex systemic
diseases such as Behget’s Disease. There is no agreed consensus as to whether the
ulcers in patients with a systemic underlying disease are the same as the ulcers in RAS.
The appearance and clinical behaviour of the ulcers can be very similar. The aphthous
ulcers seen in combination with systemic disease resemble RAS in appearance and

behaviour and can be described as RAS-like ulcers or Aphthous like ulcers (ALU)

Diagnosis and management

Diagnosis of RAS is made on the history and clinical findings on examination. There is
no specific test and mucosal biopsies are only recommended to exclude a different

cause of ulceration e.g. immunoobullous disease.

When considering a diagnosis of RAS, other systemic causes of oral ulceration must be
excluded and therefore routine blood tests are carried out as standard. The blood tests
usually requested are full blood count, and haematinics (Vitamin B12, folate and
ferritin). Many specialists also advocate an autoimmune screen for coeliac disease as the

presence of aphthous like ulcers may precede other symptoms.

Treatments for RAS can be broadly divided into topical and systemic (although it is

accepted that many treatments will have a combined topical/systemic effect).

Topical interventions

There are a wide variety of topical treatments used for RAS. These vary from treatments

widely available for patients to buy, treatments available by prescription from a doctor
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or dentist to treatments that are prescribed off-licence for use in RAS. Topical

treatments can be broadly divided into the following categories:

Numbing agents

For example, acetyl-salicylic acid based products such as ‘bonjela’ cause local irritation
and damage to nerve endings causing numbness. Benzydamine hydrochloride spray or
mouthwash causes short term numbness to allow patients to eat and drink and maintain

oral hygiene. Topical anaesthetics have also been tried such a lignocaine gel 5%.

Barriers

For example ‘orabase’ is a sticky substance that if applied correctly can adhere to
mucous membranes. It is thought that the pain from the ulcer is secondary to it being an
‘open wound’ and by covering it, the pain is decreased. Often steroid pastes or
immunosuppressant pastes are mixed with it to improved availability of the active

ingredient adjacent to the ulcer.

Antiseptic

Examples include mouthwashes and gels such as chlorhexidine gluconate. This is due to
the theory that a ‘super infection’” with commensal oral bacteria causes increased

inflammation and therefore increased pain from the ulcers.

Antimicrobial
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Topical antimicrobials are used generally as a mouthwash. For example doxycycline
100mg capsules dissolved in water and rinsed in the mouth for 4 minutes then being
spat out seems to have an immunomodulatory effect. It is not thought to be the

antimicrobial effect that is beneficial in the treatment of recurrent aphthous stomatitis.

Corticosteroids

This forms the biggest subgroup of topical treatments. Various ways of using steroids
topically in the mouth have been suggested. These include as a paste or cream such as
adcortyl, amelxanox, betamethasone valerate and triamcinolone, as a mouth wash
betnesol — soluble betamethasone tablets - (500mcg betamethasone soluble tablets
dissolved in 10-20mls of water and rinsed in the mouth for 4 minutes before being spat
out), as a slow dissolving tablet 2.5mg hydrocortisone tablets, as a spray (Becotide
inhaler (beclomethasone diproprionate 100mcg) as used for asthma but instead directed

as a spray to the ulcers, or Flixonase as used for allergic rhinitis).

Immunomodulators

Tacrolimus ointment also known as ‘protopic’ ointment.

Unknown mode of action

Sodium lauryl sulphate-free toothpastes, botulinum toxin injections, herbal remedies.

Systemic interventions
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A multitude of systemic treatments are currently used in clinical practice (see Chapter
2). There is no standard way of classifying these treatments as often the precise mode of
action is not fully understood. However, treatments include: antimicrobials and
antivirals (e.g acyclovir, dapsone, doxycycline, tetracycline and clofazimine); vitamin
and food supplements (e.g vitamin B12, multivitamins, and beta-glucan); herbal
remedies with an unknown mode of action (e.g camelthorn, homeopathy, longovital,
bee propolis); anti-inflammatories (e.g. sulodexide and montelukast); corticosteroids
(e.g. prednisolone and prednisone); thalidomide; pentoxifylline; colchicine;

immunosuppressant treatments (e.g azathioprine and mycophenolate mofetil).

Other interventions

Treatments advocated for the management of possible causative factors are included
here and these include stress management and cognitive behavioural therapy. Treatment
of underlying deficiencies or disease is also crucial. In particular there is evidence that
managing a patient’s underlying systemic disease for example Crohn’s disease will have
a beneficial effect on the patient’s aphthous ulcers (which confirms the theory that the

ulcers in this case are part of the systemic disease process).

Despite the high prevalence of RAS and the vast array of treatments currently used,
there are no agreed guidelines with regards to management. There is no gold standard
treatment. Various topical agents are used in practice and for severe symptoms,
systemic interventions are required. Individual clinicians have preferred treatment
regimens which can involve the use of sequential interventions. These have variable
success rates which are rarely scientifically evaluated. Many of the interventions can

cause significant adverse reactions.
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The heterogeneity of trial design in interventional oral medicine trials is well recognized
(Baccaglini et al., 2011). In the Cochrane Systematic Review ‘Systemic Interventions
for Recurrent Aphthous Stomatitis’ (Chapter 2) it was noted that outcome measures and
timing of assessment varied across trials (Brocklehurst et al., 2012). A further review
assessing interventions for the management of RAS-type ulceration in Behcet’s Disease
also found substantial heterogeneity, with the authors concluding ‘that the use of a core

outcome set for oral ulcers would be beneficial’ (Taylor et al., 2013).

Core outcome sets

A core outcome set is an agreed standardised set of outcome measures that should be
collected as a minimum for all trials in a particular clinical area. The aim of a core
outcome set is to standardise the outcomes so that comparisons can be made across
studies and data pooling can be carried out during meta-analysis. At the time of
developing this study, no widely accepted standardised format for the development of a
core outcome set was available. However the comet initiative

(www.cometinitiative.org) aims to provide resources that support and guide the

development of such core outcome sets (Williamson et al., 2012).
The key stages for development of a COS include:

« Patient involvement - the patients who have personal experience of the
condition should be involved in agreeing the outcome measures most important
to them, ideally from the concept and early planning stages of a core outcome
set project.

o ldentifying existing knowledge - the outcome measures already in use in trials

should be gathered and included.
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o Consensus methods - the relevant stakeholders should agree by consensus
which outcomes are of most importance. Consensus processes for core outcome

set development are usually carried out using a Delphi process.

6.3 Methods

Patient Involvement

To ensure the development of a COSRAS was informed by RAS patient opinion, a
group of RAS patients was gathered at an early stage in the process. We acquired a
small grant from NIHR Research Design Service and held a patient information meeting
in July 2014. Long-term RAS patients attending University Dental Hospital of
Manchester oral medicine clinic were given the opportunity to take part in a RAS
information meeting. These patients had previously been treated with a wide variety of

interventions over many years with varying degrees of clinical benefit.

Patients interested in taking part were subsequently invited by letter to attend an
informal patient group meeting. The meeting allowed the patients to share their
experiences of living with RAS and in addition the topic of outcomes was raised and
discussed openly. The patients were able to share their opinions of what they felt was
important to measure in a trial of treatments for RAS. The meeting was run by a non-
clinical researcher to allow patients freedom to express their thoughts and promote open

discussion. The meeting was recorded with consent from the participants.
The following questions were raised for discussion by the non-clinical researcher.

e When thinking about treatments for mouth ulcers, what outcomes do you think

should be measured?
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o What would make you think a treatment had been successful?

Identifying existing knowledge

Trials were identified from two Cochrane systematic reviews. These two reviews were
ranked in the top 10 Cochrane reviews in the specialty of oral medicine in the Cochrane
Oral Health Group priority setting exercise. The first was the 2012 ‘Systemic
interventions for recurrent aphthous stomatitis’ review (Chapter 2) with 25 included
studies. The second systematic review was from the ongoing review ‘Topical
interventions for recurrent aphthous stomatitis’ (Appendix 6). At the time of data
extraction in August 2015, 48 papers had been included. This gave a total of 73 papers

for data extraction.

For each of the identified 73 trials, the following data were extracted and entered onto

an excel spreadsheet:

o Outcome measurement
o Stated as primary or secondary outcome
e Timing of outcome measurement

e Method or tool of measurement

The final list of outcomes was reviewed by the author team (TW/AMG/JT) and
duplicates were removed. The resulting outcomes were discussed and grouped under

broader domains of similar outcomes where possible.

Consensus methods (with relevant stakeholders) — trial run

In advance of the formal consensus process at the BSOM annual meeting, a practice-run
was carried out at the Northern Oral Medicine Group Meeting (a yearly meeting for oral

medicine teams based in Liverpool, Manchester, Leeds and Newcastle). This allowed
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the consensus gathering process, using clicker technology, to be trialled ahead of the
larger national meeting. Feedback was obtained from participants with regard to ease of
use of the clickers for voting. Following the success of the trial process, a roll out to the

national meeting was agreed.

Consensus process — final

The British Society of Oral Medicine (BSOM) is the national society for oral medicine

in the UK and Ireland (www.bsom.org.uk). There is an annual scientific meeting aimed

at improving the knowledge base for clinicians in the practice of oral medicine. The
residing President in 2014 Dr Alan Mighell, was aware of the work being carried out in
the development of COSRAS and was keen that this important research area was
disseminated widely. This gave the COSRAS development team a valuable opportunity
to incorporate the opinions of a large number of clinicians involved in the care of RAS

patients.

Each of the outcomes identified through either the patient involvement exercise or the
appraisal of trials included within the systematic reviews was considered individually
by the group. Participants were asked to rate the level of importance of each outcome
measure on a scale of 1-9 (1 limited importance, 9 critical importance). Consensus was
agreed when greater than 70% agreed and less than 15% disagreed (Williamson et al.,

2012).

An information pack (Appendix 7) was given to the participants at the national meeting
a day in advance of the consensus process. Box 1 Provides an illustration of how the

CoNnsensus process was run.
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Box 1. Running of the consensus process

Round 1.

Question posed for each outcome:

‘When considering a treatment for mouth ulcers, how important do you think it is to

measure..... ?’

The voting process was open and dynamic. The participants were shown the question and
given 20 seconds to decide a score. During that time, the participants could see how the group
was scoring via a dynamic table. At 15 seconds, a 5 second warning asked participants to place

their final score. This allowed individuals to reconsider their score if they wished

Examples of scoring results after Round 1:

6. When considering a treatment for mouth ulcers, 8. When considering a treatment for mouth ulcers,
how important do you think it is to measure........ how important do you think it is to measure........
pain Location of ulcers ..

1 9 1 9

2 s a s © 7 & 9 z 3 a s B 7 5 9

3 1
(1 limited importance — 9 critical importance) (1 limited importance — 9 critical importance)

Round 2.

All outcomes achieving a score of between 1-3 were discarded. The process was rerun for the

remaining outcomes as before.
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6.4 Results

Patient Involvement

Following invitation, seven RAS patients volunteered to take part in an interactive
meeting to discuss living with RAS and the importance of choices outcome
measurements in trial settings. The patients were given free reign with regards to the
number of outcomes they wished to be measured. A review of the audio recordings of
the patient information meeting revealed a natural unanimous agreement for a total of
six essential outcomes that the patients felt should be measured when considering the

effects of a treatment for recurrent aphthous stomatitis:

e Size
o Duration

e Frequency

e Number
e Pain
e Diet

All six of the outcome measurements were included in the 22 from systematic review

and after consensus these 6 outcomes were within the final 13 outcomes from the COS

Identifying existing knowledge

A total of 313 individual outcomes were identified from the 73 evaluated trials. These
outcomes were condensed down to 22 by removing duplication and grouping into

relevant domains (e.g. discomfort/soreness/tenderness/pain were grouped as the
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overarching domain ‘pain’)

« Presence or absence of an ulcer or ulcers
o Size

e Duration

e Frequency

e Diet

e Pain

e Number of ulcers

« Location of ulcers

« Side effects of treatment

e Quality of life

o Composite score

o Other signs and symptoms (burning, erythema)
o Additional ulcer treatment required
e Improvement

o Blood test

o Vital signs

e Induced /challenged pain

o Tolerability of treatment

e Changes in condition

e Clinical evaluation

o Patient’s overall assessment

e Healing
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Consensus process

Participants were asked to select which category best represented their job, as illustrated

in Figure 13.

Please pick a number which best
represents your job

1. Professor/Consultant/Specialist
in Oral medicine

Oral medicine trainee (SPR/STR)

Oral medicine Staffgrade/trust
grade/lecturer

Dental core trainee (DCT1,2,3)
Other dental specialty
GDP

Dental care practitioner/ dental
hygienist, dental nurse

8. Overseas dentist/specialist (not
on GDC)

9. Other (student, doctor)

w N

Nouk

Figure 13. Participants job

Two rounds of consensus gathering were carried out. Figure 14 provides examples of

the change in voting between Round 1 and 2 (showing a move towards consensus).
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RO

UND 1

ROUND 2

3

. When considering a treatment for mouth ulcers,
how important do you think it is to measure........

duration of the episode of ulcers

3. When considering a treatment for mouth ulcers
how important do you think it is to measure........

duration of the episode ofulcers

1 2 3 a 5 6 7 B 9

(1 limited importance -9 critical importance)

2
1 1 z 3 a 5 & 7 B L] 9

(1 limited importance — 9 critical importance)

7. When considering a treatment for mouth ulcers

how important do you think it is to measure........

Number of ulcers

1 z 3 a 5 6 7 B 9

(1 limited importance - 9 critical importance)

7. When considering a treatment for mouth ulcers,
how important do you think it is to measure........

Number of ulcers

sa

1 z 3 a 5 6 7 B ]

(1 limited importance -9 critical importance)

11. When considering a treatment for mouth ulcery

how important do you think it is to measure........

Composite score

1 2 3 a 5 3 7 B 9

(1 limited importance - 9 critical importance)

11. When considering a treatment for mouth ulcers
how important do you think it is to measure........

Composite score

1 z 3 a 5 6 7 B 9

(1 limited importance — 9 critical importance)
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13. When considering a treatment for mouth ulcers
how important do you think it is to measure........

Additional ulcer treatmentrequired

9

1 z 3 a 5 6 7 i 3

(1 limited importance — 9 critical importance)

13. When considering a treatment for mouth ulcers,
how important do you think it is to measure........

Additional ulcer treatmentrequired

aaw aam

9

1 z 3 a 5 6 7 B ]

(1 limited importance —9 critical importance)

15. When considering a treatment for mouth ulcer
how important do you think it is to measure........

blood test

9

1 z 3 a 5 6 7 8 9

(1 limited importance — 9 critical importance)

15. When considering a treatment for mouth ulcers
how important do you think it is to measure........

blood test

1 z 3 a 5 6 7 8 9

(1 limited importance —9 critical importance)

22. When considering a treatment for mouth ulcers
how important do you think it is to measure........

healing

1 z 5 a 5 6 7 & 9

(1 limited importance - 9 critical importance)

22. When considering a treatment for mouth ulcers
how important do you think it is to measure........

healing

1 ] 3 a s & 7 8 E]

(1 limited importance —9 critical importance)

Figure 14. Examples of change in voting between Round 1 and Round 2
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Box 2 - showing overall results between voting rounds

Round IN UNCLEAR ouT
Pre -vote 22 0 0
Round 1 12 7 4
Round 2 13 6 4

A final agreement for the inclusion of 13 outcomes was reached. These were agreed as

follows.

« Presence or absence of an ulcer or ulcers
e Size

e Duration

e Frequency

e Diet

e Pain

e Number of ulcers

o Location of ulcers

« Side effects of treatment

o Quality of life

e Improvement

« Additional ulcer treatment required

o Tolerability of treatment

All participants were asked to give feedback on the processes and unanimously found it
to be a positive experience. Many commented that they were keen for this process to be

used for development of outcome sets in other conditions.
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It is unclear if the results achieved through the live interactive process would mirror
those of a traditional Delphi survey. One of the advantages of the process was that all
stakeholders could see how their colleagues were voting in real time — this allowed for

instant consensus to be achieved when voting closed

6.5 Discussion

At the time this study was carried out, no other core outcome sets had been developed in
the field of Oral Medicine. The area of Core Outcome Set development was in its
infancy and no widely agreed standard process for development was available.
Guidance was sought from the Comet initiative, the paper by Williamson et al (2012)

and large groups such as OMERACT (https://omeract.org). Examples of well-planned

projects include the MOMENT (Harman et al.), the GASTROS study

(http://gastrosstudy.org) and the ongoing work on Trigeminal neuralgia (Nova et al.).

The methodology used in established Core Outcome Sets can vary, however the three
main elements of development are common throughout. These are patient involvement,

review of existing literature and consensus process.

Patient involvement

Timing - The patients were involved at an early stage of this project. In the initial
patient information meeting the patients were given the opportunity to discuss which
outcomes they felt were important to them. By allowing this open approach the
patients were not limited to the number of outcomes they suggested and a natural
conclusion from the group of seven patients was towards an agreement on six

outcomes. Had we presented the patients with a choice of outcome or even presented
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them with the 22 outcomes gathered from the systematic review, there is a possibility

more outcomes would have been selected by them.

The results show that all six outcomes suggested by the patients were part of the final
13 outcomes. It is reassuring that the patients’ voice is heard throughout the process
despite the patients not directly participating in the final consensus process. Future

projects would likely involve patients throughout the full process.

Location - The patients were taken from only one UK site. It is likely that patients from

other areas both nationally and internationally would experience similar symptoms
and have the same requirements from treatments. However, future patient

involvement should involve more than one geographical area.

Design - Formal qualitative research methods would be an advantage to ensure that all
areas of importance to the patients are discussed. It is important to ensure that
saturation of responses is reached and ensure that no further information is required

from each group.

Personnel - In this study the patient meeting was led by a non-clinical researcher. This
was to ensure the clinician would not indirectly lead or guide the patient’s voice. Other
options would include using a clinician to introduce outcome measures that the

patients may not have considered.
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Identifying existing knowledge

Using the previously published systematic reviews and the ongoing topical
interventions review from the Cochrane collaboration to collate outcome
measurement data was a time saving process and avoided the need of developing a
separate systematic review specifically for outcome measurements. The methodology
of Cochrane systematic reviews is established and respected. It is likely (although not
proven) that all possible outcomes were found within the 73 papers (and 313 total
outcomes extracted). The option for additional outcomes to be added at any stage

minimised the risk of outcomes being missed during the review process.

Consensus Process

Recognised consensus processes include individual questionnaires, individual
interviews, focus groups, and Delphi surveys (Williamson et al., 2012, Rosenbaum et

al., Kirwan et al., Sanderson et al., Schmitt et al.)

Delphi methodology

The Delphi process is an iterative survey method which aims to gather the opinions of a
number of key stakeholders and allow consensus to be reached through a structured

process of elimination. The success of the process relies on clear and logical planning to
allow the most relevant stakeholders to be involved and for the questions being asked to

be relevant to the aims of the research questions.
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After the preliminary list of outcomes has been identified, the Delphi technique is the
most commonly used method for rating the importance of these outcomes for including

in the COS (Williamson et al.).

There is no consensus as to the ideal methodology for Delphi technique use in the
development of Core Outcome Sets, however mixed method techniques can often use
patient interviews as an adjunct to a systematic review of the literature to identify an
initial list of potential outcomes for inclusion in a Delphi consensus survey (Remus et

al.).

Delphi process is often carried out as a series of rounds of voting via postal survey or
via email. With each round the number of outcomes to vote on is reduced leading to a
natural consensus. Attrition of response rates in Delphi technique is a known problem
due to the timescales involved (Williamson et al., 2012). Attrition can be minimised by
reducing the time between rounds (Trevelyan and Robinson, 2015). Therefore the
concept of a live interactive consensus process was introduced to allow a timely

agreement on core outcomes, minimising the chance of attrition.

Future work

An option to develop this project further would be to carry out a formal Delphi
consensus survey using the data from the patients and systematic reviews. The results

and attrition rates could then be compared with the clicker process.

Another option would be to take the clicker process to a bigger audience, perhaps

including international stakeholders, to see if a similar group of outcomes would make
the final set. During the ongoing Covid pandemic, the use of technology has improved
exponentially. There are opportunities to reach a wider audience through international

online meetings and the instant consensus clicker technology is now available as a
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smartphone app or embedded in technology such as Zoom. This is an area worth
exploring further, if not for this project, then for new outcome set developments in other

conditions.
The results so far could be separated into potential domains such as
Domain 1 — Timeline

e Presence of ulcer
e Duration

e Ulcer free time

Domain 2 -Ulcer details

e Size
e Number
e Pain
e Qol

e Additional treatments

e Improvement

Domain 3 -Treatment effects

e Side effects

e tolerability of treatment

Working with Domains as opposed to individual outcomes may make further work

easier to manage.
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If these are accepted as the core outcome domains/ core outcome set, then further
research work now needs to be undertaken to explore optimal timing of outcomes and

tools of measurement for the outcomes (COSMIN: https://www.cosmin.nl).
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Chapter 7 Discussion

7.1 Background to the work

As a clinical trainee in the specialty of oral medicine, | became involved in the early stages of a
Cochrane review evaluating the evidence for systemic interventions in recurrent aphthous
stomatitis {Brocklehurst, 2012 #87}. This common condition was frequently seen in the clinics,

and | wanted to justify my clinical care with the support of high-quality evidence.

It became clear during this systematic review, that there were numerous problems with the
evidence base we were reviewing. These issues were wide ranging including trial designs,
choice of interventions and controls and variation in outcome measurements and timings. As a
result of these issues, there was not enough homogenous data to allow for direct comparison
or pooling of information from multiple trials. These issues are exacerbated when we consider
that many of the oro-mucosal conditions we manage are uncommon and therefore often trials
are low in participant numbers. Without the ability to pool together results from multiple
trials, we will continue to struggle to produce high quality evidence base leading to further

production of large narrative systematic reviews and no data meta-analysis.

The issues we discovered in the first of the reviews, were not new and had been previously

highlighted (Baccaglini et al., 2010).

Following this review, the protocol for the follow-on topical review for RAS was published and
work began on screening the search results. The volume of published evidence was vast and to
date the review is ongoing with over 80 included papers so far. It is likely the review will be

divided up to allow further progressions of this important topic.

Interestingly the methodological issues noted in the systemic review have been found
throughout the topical review thus far. Heterogeneity of outcome measures, timing of

outcome measures, tools/instruments of outcomes are too varied to group together. Itis
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unclear at this stage if meta-analyses will be possible. The quality of the studies assessed so far

is low.

The next stage of the process was to see if these methodological problems were isolated to
the diagnosis of RAS — an episodic oral ulcerative problem in otherwise healthy patients — or if
they extended to other oral medicine conditions including oral ulcerative conditions associated
with systemic disease (Bechet’s) and persistent oral ulcerative conditions with potentially

more serious morbidity and mortality (PV/MMP).

To try an improve the future evidence base, the development of a core outcomes set was a
suggestion in each review conclusion, for future research. This was the natural direction to

take the project forward and start the development process of a COS for RAS.

Further discussion of results

The results of the four systematic reviews give a narrative review of the trials of a range of
treatments available for each oral condition. They assess the quality of each trial and give an
overview of the up-to-date evidence base. Each review highlights the range of methodological
limitations and recognises the problems of heterogeneity of outcome measurements. These
reviews have been disseminated widely and have been cited regularly within the body of oral
medicine literature. There is a desire from clinicians to better understand the quality of the
evidence, however there is also general disappointment at the lack of data driven high quality

evidence.

Randomised controlled trials are expensive and time consuming. A brief review of PROSPERO

(www.prospero.whatever) shows the vast number of prospective studies registered in the

numerous oral medicine mucosal conditions, yet the likelihood is that none of the results of

these trial will be able to provide enough new high quality data to affect any real changes to
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patient care. Only by improving the quality of the evidence and make it easier to pool the

evidence will we improve the situation in the future.

In chapters 2-4, the reviews of treatments are for a variety of oral ulcerative conditions
however the aetiology and clinical presentations of these conditions vary both in severity and
potential morbidity. Despite these differences, the problems of heterogeneity of outcome

measurements are similar throughout.

The core outcome set project is a step towards to improving the future evidence base. It
demonstrates a mixed methodology and staged approach to the development of a consensus
agreed set of outcomes. This area of research has grown in popularity over the years of this
project, and with that growth there has been an increased complexity to the development of
the outcomes sets. The simplistic approach of the COSRAS project made it manageable to
process and as such the methodology has been used and adapted for further projects in

different conditions.

The development of a core outcome set will act as a baseline for further outcome measures
work. The COS development is the ‘what to measure’ part and further consensus is needed for

the ‘how to measure’ aspects.

Strengths of thesis

This thesis forms a body of work undertaken by a clinician hoping to assess and improve the
oral medicine evidence base. The aim was to try and change the output of systematic reviews
and allow for more pooling of data from shared research. The research project had to evolve
and flex to accommodate the (at the time) new area of core outcome set development. It was
the early days of interest around core outcome sets for other dental specialties and the first
project of its kind in oral medicine. By involving the oral medicine professional community in

the UK in the consensus process and by disseminating the published findings widely
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throughout the course of the project, it has increased the awareness of this important

research area

The work from this thesis has directly led to the ongoing development of two core outcome
set development projects by the WWOM in the topics of oral lichen planus and dry mouth. |
am the co-section head of the Lichen Planus group and we are using the methodology from

this thesis to guide that process.

Limitations of the thesis

The core outcomes set was a new area of research when it was started and was designed to be
a more pragmatic approach to gaining consensus from a variety of stakeholders. The
technology to support live interactive consensus processes has improved dramatically and the

use of virtual platforms has allowed greater access to wider participation.

The major limitation of this project was the patient participation section of the core outcome
set development. As the patient’s voice was such an essential part of the project, in retrospect
we should have formalised the patient participation as a formal focus group and qualitative
study. This would have required ethical approval and the support of an experience qualitative
researcher. The project was gaining critical momentum at that stage and, with the invitation to
carry out the interactive consensus at the national meeting, the decision was made to proceed

with the information meeting as planned.

Implications for future research

The discussion section for the COSRAS chapter explores the potential positives and negatives
of the study and it acts as a foundation on which to develop the methodology further. The
ongoing work by WWOM to develop a core outcome set for Oral Lichen Planus has used the

same three stage approach however with the added improvement of a multicentre qualitative
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study for the patient participation element to the project. In addition, the patients will be
invited to the final consensus meeting which is planned to be a live interactive process at an

international conference.

The final core outcome set included 13 individual outcomes however | have suggested these
can be divided into domains to allow for further work on both the timings of the outcomes and
the tools of measurements. Alternatively, a traditional Delphi process could be undertaken
with a variety of stakeholders including patients to see if the 22 original outcomes is reduced
to a similar group of 13. The null hypothesis would be that there was no difference in the core

set of outcomes from a traditional Delphi compared to a live interactive clicker Delphi.

Final Conclusions

Core Outcome Sets should be developed for Oral medicine conditions to allow future pooling

of data which will lead to a higher quality of evidence base to support clinical care of patients.
The Comet-initiative continues to encourage work and research in this area and it is important
that this type of research is disseminated widely not only to health researchers but to patients

and clinicians as well.
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FUTURE WORK

Completing this research also opens the opportunities of a future clinical academic role. None
of this would have been possible without the continuous support of my PhD supervisors to

whom | am indebted.

This thesis pulls together work carried out over 9 years and the output has been recognised as

the introduction of core outcome sets in oral medicine.

As a result of this work, | was selected to be a co-section head of a further outcome set
project. Following my involvement in the WWOM in 2014, the need for core outcome sets was
recognised. The next WWOM is in Memphis in 2022 and for the first time in the history of
WWOM - an agreement to develop 2 core outcome sets was made (this decision moves away
from the previous solely systematic review approach). It is widely recognised that until we do
something about improving the evidence base, continually reviewing literature without an
ability to pool data for meta- analyses, is a waste of time. The clinical topics for the WWOM
core outcome sets are OLP and dry mouth and these have been registered with the Comet
initiative.

My experience of core outcomes set development has allowed me to lead my group in the OLP
outcome set development (alongside my co- section head Dr Jairo Robledo). Our group is
diverse with international participants (all selected via competitive process) from Columbia,
USA, Spain, UK, Ireland, India, and China. To date we have completed the systematic review
and have ethical approval for the patient focus groups. The plan is to carry out interactive
consensus process live at the American Academy of Oral Medicine meeting in Memphis, May

2022 (following on from the WWOM).

Following completion of the WWOM projects, my next plan is to look at core outcome sets in
head and neck cancer. | have recently been invited to join a regional Head and neck cancer
research group (GLAHNC — Glasgow Head and neck cancer) and | look forward to developing

relationships and participating in further work in this research area.

243



References

Ahmed, A.R. 2007. Drug therapy of pemphigus vulgaris. Giornale Italiano di
Dermatologia e Venereologia., 142, 391-408.

Ahmed, A.R. & Dahl, M.V. 2003. Consensus statement on the use of intravenous
immunoglobulin therapy in the treatment of autoimmune mucocutaneous
blistering diseases. Arch Dermatol, 139, 1051-9.

Ahmed, A.R., Foster, S., Zaltas, M., Notani, G., Awdeh, Z., Alper, C.A. & Yunis, E.J.
1991. Association of DQw7 (DQB1*0301) with ocular cicatricial pemphigoid.
Proc Natl Acad Sci U S A, 88, 11579-82.

Ahmed, A.R. & Moy, R. 1982. Death in pemphigus. J Am Acad Dermatol, 7, 221-8.

Ahmed, A.R., Spigelman, Z., Cavacini, L.A. & Posner, M.R. 2006. Treatment of
pemphigus vulgaris with rituximab and intravenous immune globulin. N Engl J
Med, 355, 1772-9.

Aktulga, E., Altag, M., Miftioglu, A., Ozyazgan, Y., Pazarli, H., Ttzun, Y. & Et, A.L.
1980. A double blind study of colchicine in Behget's disease. Haematologica,
65, 399-402.

Albanidou-Farmaki, E., Deligiannidis a Fau - Markopoulos, A.K., Markopoulos Ak Fau
- Katsares, V., Katsares V Fau - Farmakis, K., Farmakis K Fau - Parapanissiou,
E. & Parapanissiou, E. 2008. HLA haplotypes in recurrent aphthous stomatitis: a
mode of inheritance? Int J Immunogenet, 35, 427-32.

Albanidou-Farmaki, E., Kayavis, 1.G., Polymenidis, Z. & Papanayotou, P. 1988. HLA-
A,B,C, and DR antigens in recurrent oral ulcers. Ann Dent, 47, 5-8.

Alexandroff, A.B. & Harman, K.E. 2009. Blistering skin disorders: an evidence-based
update. Conference report. Br J Dermatol, 160, 502-4.

Alpsoy, E., Durusoy, C., Yilmaz, E., Ozgurel, Y., Ermis, O., Yazar, S. & Et, A.L. 2002.
Interferon alfa-2a in the treatment of Behcet disease: a randomized placebo-
controlled and double-blind study. Archives of Dermatology, 138, 467-471.

Alpsoy, E., Er, H., Durusoy, C. & Yilmaz, E. 1999. The use of sucralfate suspension in
the treatment of oral and genital ulceration of Behcet disease: a randomized,
placebo-controlled, double-blind study. Archives of Dermatology, 135, 529-532.

Amagai, M., Ikeda, S., Shimizu, H., lizuka, H., Hanada, K., Aiba, S., Kaneko, F., Izaki,
S., Tamaki, K., Ikezawa, Z., Takigawa, M., Seishima, M., Tanaka, T., Miyachi,
Y., Katayama, I., Horiguchi, Y., Miyagawa, S., Furukawa, F., lwatsuki, K.,
Hide, M., Tokura, Y., Furue, M., Hashimoto, T., Ihn, H., Fujiwara, S.,
Nishikawa, T., Ogawa, H., Kitajima, Y., Hashimoto, K. & Pemphigus Study, G.
2009. A randomized double-blind trial of intravenous immunoglobulin for
pemphigus. J Am Acad Dermatol, 60, 595-603.

Amanlou, M., Babaee, N., Saheb-Jamee, M., Salehnia, A., Farsam, H. & Tohidast
Akrad, Z. 2007. Efficacy of Satureja khuzistanica extract and its essential oil
preparations in the management of recurrent aphthous stomatitis. Daru, 15, 231-
235.

Arduino, P.G., Farci, V., D'aiuto, F., Carcieri, P., Carbone, M., Tanteri, C., Gardino, N.,
Gandolfo, S., Carrozzo, M. & Broccoletti, R. 2011. Periodontal status in oral
mucous membrane pemphigoid: initial results of a case-control study. Oral Dis,
17, 90-4.

Arduino, P.G., Lopetuso, E., Carcieri, P., Giacometti, S., Carbone, M., Tanteri, C. &
Broccoletti, R. 2012. Professional oral hygiene treatment and detailed oral

244



hygiene instructions in patients affected by mucous membrane pemphigoid with
specific gingival localization: a pilot study in 12 patients. Int J Dent Hyg, 10,
138-41.

Arnold, D.F., Burton, J., Shine, B., Wojnarowska, F. & Misbah, S.A. 2009. An 'n-of-1'
placebo-controlled crossover trial of intravenous immunoglobulin as adjuvant
therapy in refractory pemphigus vulgaris. Br J Dermatol, 160, 1098-102.

Atkin, P., Xu, X. & Thornhill, M. 2002. Minor recurrent aphthous stomatitis and
smoking: An epidemiological study measuring plasma cotinine. Oral Diseases,
8, 173-6.

Atkin, P.A., Xu X Fau - Thornhill, M.H. & Thornhill, M.H. Minor recurrent aphthous
stomatitis and smoking: an epidemiological study measuring plasma cotinine.

Axell, T. & Henricsson, V. 1985. Association between recurrent aphthous ulcers and
tobacco habits. Scand J Dent Res, 93, 239-42.

Azizlerli, G., Sarica, R., Kose, A.A., Ovul, C., Erkan, F., Singer, R. & Et, A.L. 1995.
Results of acyclovir treatment in Behcet's disease. Nouvelles Dermatologiques,
14, 428-431.

Babaee, N., Mansourian, A., Momen-Heravi, F., Moghadamnia, A. & Momen-
Beitollahi, J. 2010. The efficacy of a paste containing Myrtus communis
(Myrtle) in the management of recurrent aphthous stomatitis:a randomized
controlled trial. Clinical Oral Investigations, 14, 65-70.

Bacanli, A., Yerebakan Dicle, O., Parmaksizoglu, B., Yilmaz, E. & Alpsoy, E. 2006.
Topical granulocyte colony-stimulating factor for the treatment of oral and
genital ulcers of patients with Behcet's disease. Journal of the European
Academy of Dermatology and Venereology, 20, 931-935.

Baccaglini, L., Lalla, R.V. & Bruce, A.J. 2011. Urban legends: recurrent aphthous
stomatitis. Oral Dis, 17.

Baccaglini, L., Shuster, J.J. & Cheng, J. 2010. Design and statistical analysis of oral
medicine studies: common pitfalls. Oral Dis, 16.

Bagan, J.V., Sanchis, J.M., Milan, M.A., Penarrocha, M. & Silvestre, F.J. 1991.
Recurrent aphthous stomatitis: a study of the clinical characteristics of lesions in
93 cases. Journal of Oral Pathology and Medicine, 20, 395-397.

Bao, Z.X., ShiJ Fau - Yang, X.W., Yang Xw Fau - Liu, L.X. & Liu, L.X. 2018.
Hematinic deficiencies in patients with recurrent aphthous stomatitis: variations
by gender and age. 23, 163-167.

Barbosa Ldo, N., Silva, R.S., Verardino, G.C., Gripp, A.C. & Alves Mde, F. 2011.
Mucous membrane pemphigoid with severe esophageal stricture. An Bras
Dermatol, 86, 565-8.

Bazrafshani, M.R., Hajeer, A.H., Ollier, W.E. & Thornhill, M.H. 2002. IL-1B and IL-6
gene polymorphisms encode significant risk for the development of recurrent
aphthous stomatitis (RAS). Genes and Immunity, 3, 302-305.

Beissert, S., Mimouni, D., Kanwar, A.J., Solomons, N., Kalia, V. & Anhalt, G.J. 2010.
Treating pemphigus vulgaris with prednisone and mycophenolate mofetil: a
multicenter, randomized, placebo-controlled trial. J Invest Dermatol, 130, 2041-
8.

Beissert, S., Werfel, T., Frieling, U., Bohm, M., Sticherling, M., Stadler, R., Zillikens,
D., Rzany, B., Hunzelmann, N., Meurer, M., Gollnick, H., Ruzicka, T.,
Pillekamp, H., Junghans, V. & Luger, T.A. 2006. A comparison of oral
methylprednisolone plus azathioprine or mycophenolate mofetil for the
treatment of pemphigus. Arch Dermatol, 142, 1447-54.

Ben Slama, L. & Djemil, M. 2002. [Colchicine]. Revue de Stomatologie et de Chirurgie
Maxillo-faciale, 103, 128-129.

245



Benamour, S., Bennis, R., Messoudi, M., Zaoui, A. & Amor, B. 1991. Behcet's disease
and desensitization by autologous saliva. Revue de Medecine Interne, 12, 339-
342.

Bernard, P., Antonicelli, F., Bedane, C., Joly, P., Le Roux-Villet, C., Duvert-Lehembre,
S., Rousselle, P. & Prost-Squarcioni, C. 2013. Prevalence and clinical
significance of anti-laminin 332 autoantibodies detected by a novel enzyme-
linked immunosorbent assay in mucous membrane pemphigoid. JAMA
Dermatol, 149, 533-40.

Biedowa, J. & Knychalska-Karwan, Z. 1983. Submucous injections of vitamin B12 and
hydrocortisone in cases of recurrent aphthae. Czasopismo stomatologiczne, 36,
565-567.

Boers-Doets, C.B., Epstein Jb Fau - Raber-Durlacher, J.E., Raber-Durlacher Je Fau -
Ouwerkerk, J., Ouwerkerk J Fau - Logan, R.M., Logan Rm Fau - Brakenhoff,
J.A., Brakenhoff Ja Fau - Lacouture, M.E., Lacouture Me Fau - Gelderblom, H.
& Gelderblom, H. 2012. Oral adverse events associated with tyrosine kinase and
mammalian target of rapamycin inhibitors in renal cell carcinoma: a structured
literature review.

Bookman, R. 1960. Relief of Canker Sores on Resumption of Cigarette Smoking. Calif
Med, 93, 235-6.

Borra, R., De Mesquita Barros, F., De Andrade Lotufo, M., Villanova, F. & Andrade, P.
2009. Toll-like receptor activity in Recurrent Aphthous Ulceration. Journal of
Oral Pathology and Medicine, 38, 289-98.

Bratel, J., Hakeberg, M. & Jontell, M. 2005. The effect of LongoVital on recurrent
aphthous stomatitis in a controlled clinical trial. Oral Health & Preventive
Dentistry, 3, 3-8.

Brocklehurst, P., Tickle, M., Glenny, A.M., Lewis, M.A., Pemberton, M.N., Taylor, J.
& Et, A.L. 2012. Systemic interventions for recurrent aphthous stomatitis
(mouth ulcers). Cochrane Database of Systematic Reviews.

Brouwers, M.C., Kho, M.E., Browman, G.P., Burgers, J.S., Cluzeau, F., Feder, G.,
Fervers, B., Graham, 1.D., Grimshaw, J., Hanna, S.E., Littlejohns, P., Makarski,
J., Zitzelsberger, L. & Consortium, A.N.S. 2010. AGREE II: advancing
guideline development, reporting and evaluation in health care. J Clin
Epidemiol, 63, 1308-11.

Brozek, J.L., Akl, E.A., Alonso-Coello, P., Lang, D., Jaeschke, R., Williams, J.W.,
Phillips, B., Lelgemann, M., Lethaby, A., Bousquet, J., Guyatt, G.H.,
Schunemann, H.J. & Group, G.W. 2009. Grading quality of evidence and
strength of recommendations in clinical practice guidelines. Part 1 of 3. An
overview of the GRADE approach and grading quality of evidence about
interventions. Allergy, 64, 669-77.

Bruch-Gerharz, D., Hertl, M. & Ruzicka, T. 2007. Mucous membrane pemphigoid:
clinical aspects, immunopathological features and therapy. Eur J Dermatol, 17,
191-200.

Bufio, 1.J., Huff, J.C., Weston, W.L., Cook, D.T. & Brice, S.L. 1998. Elevated Levels of
Interferon Gamma, Tumor Necrosis Factor o, Interleukins 2, 4, and 5, but Not
Interleukin 10, Are Present in Recurrent Aphthous Stomatitis. Archives of
Dermatology, 134, 827-831.

Bystryn, J.C. & Steinman, N.M. 1996. The adjuvant therapy of pemphigus. An update.
Arch Dermatol, 132, 203-12.

Calabresi, V., Carrozzo, M., Cozzani, E., Arduino, P., Bertolusso, G., Tirone, F., Parodi,
A., Zambruno, G. & Di Zenzo, G. 2007. Oral pemphigoid autoantibodies
preferentially target BP180 ectodomain. Clin Immunol, 122, 207-13.

246



Calguneri, M., Ertenli, 1., Kiraz, S., Erman, M. & Celik, I. 1996. Effect of prophylactic
benzathine penicillin on mucocutaneous symptoms of Behcet's disease.
Dermatology (Basel, Switzerland), 192, 125-128.

Carrozzo, M., Dametto, E., Fasano, M.E., Broccoletti, R., Carbone, M., Rendine, S. &
Amoroso, A. 2014. Interleukin-4RA gene polymorphism is associated with oral
mucous membrane pemphigoid. Oral Dis, 20, 275-80.

Carrozzo, M., Fasano, M.E., Broccoletti, R., Carbone, M., Cozzani, E., Rendine, S.,
Roggero, S., Parodi, A. & Gandolfo, S. 2001. HLA-DQB1 alleles in Italian
patients with mucous membrane pemphigoid predominantly affecting the oral
cavity. Br J Dermatol, 145, 805-8.

Chaidemenos, G., Sidiropoulos, T., Katsioula, P. & Koussidou-Eremondi, T. 2011.
Colchicine in the management of mucous membrane pemphigoid. Dermatol
Ther, 24, 443-5.

Challacombe, S., J, B., Kennedy, L.A. & Lehner, T. 1977. HLA antigens in recurrent
oral ulceration. Arch Dermatol, 113, 1717-9.

Chams-Davatchi, C., Barikbin, B., Shahram, F., Nadji, A., Moghaddassi, M., Yousefi,
M. & Et, A.L. 2010. Pimecrolimus versus placebo in genital aphthous ulcers of
Behcet's disease: a randomized double-blind controlled trial. International
Journal of Rheumatic Diseases, 13, 253-258.

Chams-Davatchi, C., Esmaili, N., Daneshpazhooh, M., Valikhani, M., Balighi, K.,
Hallaji, Z., Barzegari, M., Akhyani, M., Ghodsi, S.Z., Seirafi, H., Nazemi, M.J.,
Mortazavi, H. & Mirshams-Shahshahani, M. 2007. Randomized controlled
open-label trial of four treatment regimens for pemphigus vulgaris. J Am Acad
Dermatol, 57, 622-8.

Chan, L.S., Ahmed, A.R., Anhalt, G.J., Bernauer, W., Cooper, K.D., Elder, M.J., Fine,
J.D., Foster, C.S., Ghohestani, R., Hashimoto, T., Hoang-Xuan, T., Kirtschig,
G., Korman, N.J., Lightman, S., Lozada-Nur, F., Marinkovich, M.P., Mondino,
B.J., Prost-Squarcioni, C., Rogers, R.S., 3rd, Setterfield, J.F., West, D.P.,
Wojnarowska, F., Woodley, D.T., Yancey, K.B., Zillikens, D. & Zone, J.J.
2002. The first international consensus on mucous membrane pemphigoid:
definition, diagnostic criteria, pathogenic factors, medical treatment, and
prognostic indicators. Arch Dermatol, 138, 370-9.

Chellemi, S., Olson, D. & Shapiro, S. 1970. The association between smoking and
aphthous ulcers. A preliminary report. Oral Surg Oral Med Oral Pathol, 29,
832-6.

Chrysomallis, F., loannides, D., Teknetzis, A., Panagiotidou, D. & Minas, A. 1994.
Treatment of oral pemphigus vulgaris. Int J Dermatol, 33, 803-7.

Convit, J., Goihman-Yahr, M. & Rondon-Lugo, A.J. 1984. Effectiveness of dapsone in
Behcet's disease. British Journal of Dermatology, 111, 629-630.

Craig, J.C., Irwig, L.M. & Stockler, M.R. 2001. Evidence-based medicine: useful tools
for decision making. Med J Aust, 174.

Czernik, A., Camilleri, M., Pittelkow, M.R. & Grando, S.A. 2011. Paraneoplastic
autoimmune multiorgan syndrome: 20 years after. Int J Dermatol, 50, 905-14.

Dalvi, S.R., Yildirim, R. & Yazici, Y. 2012. Behget's Syndrome. Drugs, 72, 2223-2241.

Davatchi 2012. Diagnosis/Classification Criteria for Behcet's Disease. Pathology
Research International, 2012, 5-5.

Davatchi, F. 2004. New and innovative therapies for Behcet's disease. APLAR Journal
of Rheumatology, 7, 141-145.

Davatchi, F., Sadeghi Abdollahi, B., Tehrani Banihashemi, A., Shahram, F., Nadji, A.
& Shams H Et, A.L. 2009. Colchicine versus placebo in Behget's disease:
randomized, double-blind, controlled crossover trial. Modern Rheumatology, 19,
542-549.

247



Davies, U.M., Palmer, R.G. & Denman, A.M. 1988. Treatment with acyclovir does not
affect orogenital ulcers in Behcet's syndrome: a randomized double-blind trial.
British Journal of Rheumatology, 27, 300-302.

De Abreu, M.A., Hirata, C.H., Pimentel, D.R. & Weckx, L.L. 2009. Treatment of
recurrent aphthous stomatitis with clofazimine. Oral Surgery, Oral Medicine,
Oral Pathology, Oral Radiology, and Endodontics, 108, 714-721.

De Armas, E., Sarracent, Y., Marrero, E., Fernandez, O. & Branford-White, C. 2005.
Efficacy of Rhizophora mangle aqueous bark extract (RMABE) in the treatment
of aphthous ulcers: a pilot study. Current Medical Research and Opinion, 21,
1711-1715.

De Cree, J., Verhaegen, H., De Cock, W. & Verbruggen, F. 1978. A randomized
double-blind trial of levamisole in the therapy of recurrent aphthous stomatitis.
Oral Surgery, Oral Medicine, and Oral Pathology, 45, 378-384.

Dear, J.W., Lilitkarntakul, P. & Webb, D.J. 2006. Are rare diseases still orphans or
happily adopted? The challenges of developing and using orphan medicinal
products. Br J Clin Pharmacol, 62, 264-71.

Delgado, J.C., Turbay, D., Yunis, E.J., Yunis, J.J., Morton, E.D., Bhol, K., Norman, R.,
Alper, C.A., Good, R.A. & Ahmed, R. 1996. A common major
histocompatibility complex class Il allele HLA-DQB1* 0301 is present in
clinical variants of pemphigoid. Proc Natl Acad Sci U S A, 93, 8569-71.

Di Zenzo, G., Carrozzo, M. & Chan, L.S. 2014. Urban legend series: mucous membrane
pemphigoid. Oral Dis, 20, 35-54.

Dolby, A.E. & Walker, D.M. 1975. A trial of cromoglycic acid in recurrent aphthous
ulceration. The British Journal of Oral Surgery, 12, 292-295.

Dorsey, C. 1964. More observations on relief of aphthous stomatitis on resumption of
cigarette smoking. A report of three cases. Calif Med, 101, 377-8.

Drinnanaj & Fischman, S.L. 1978. Randomized, double-blind study of levamisole in
recurrent aphthous stomatitis. Journal of Oral Pathology, 7, 414-417.

Durrani, K., Zakka, F.R., Ahmed, M., Memon, M., Siddique, S.S. & Foster, C.S. 2011.
Systemic therapy with conventional and novel immunomodulatory agents for
ocular inflammatory disease. Surv Ophthalmol, 56, 474-510.

Egan, C.A., Lazarova, Z., Darling, T.N., Yee, C., Cote, T. & Yancey, K.B. 2001. Anti-
epiligrin cicatricial pemphigoid and relative risk for cancer. Lancet, 357, 1850-1.

Eguia-Del Valle, A., R, M.-C.-L., Lépez-Vicente, J., Uribarri-Etxebarria, A. & Aguirre-
Urizar, J.-M. 2011. Salivary levels of Tumour Necrosis Factor-alpha in patients
with recurrent aphthous stomatitis. Med Oral Patol Oral Cir Bucal, 16, e33-6.

Eisen, D. & Lynch, D.P. 2001. Selecting topical and systemic agents for recurrent
aphthous stomatitis. Cutis, 68, 201-206.

El Darouti, M.A., Fakhry Khattab, M.A., Hegazy, R.A., Hafez, D.A. & Gawdat, H.I.
2011. Pentoxifylline (anti-tumor necrosis factor drug): effective adjuvant
therapy in the control of ocular cicatricial pemphigoid. Eur J Ophthalmol, 21,
529-37.

El-Darouti, M., Marzouk, S., Abdel Hay, R., EI-Tawdy, A., Fawzy, M., Leheta, T.,
Gammaz, H. & Al Gendy, N. 2009. The use of sulfasalazine and pentoxifylline
(low-cost antitumour necrosis factor drugs) as adjuvant therapy for the treatment
of pemphigus vulgaris: a comparative study. Br J Dermatol, 161, 313-9.

Elad, S., Epstein, J.B., Von Bultzingslowen, I., Drucker, S., Tzach, R. & Yarom, N.
2011. Topical immunomodulators for management of oral mucosal conditions, a
systematic review; Part 11: miscellaneous agents. Expert Opin Emerg Drugs, 16,
183-202.

248



Elbourne, D.R., Altman, D.G., Higgins, J.P., Curtin, F., Worthington, H.V. & Valil, A.
2002. Meta-analyses involving cross-over trials: methodological issues.
International Journal of Epidemiology, 31, 140-149.

Ergun, T., Gurbuz, O., Yurdakul, S., Hamuryudan, V., Bekiroglu, N., Yazici, H. & Et,
A.L. 1997. Topical cyclosporine-A for treatment of oral ulcers of Behcet's
syndrome [letter]. International Journal of Dermatology, 36, 720-720.

Eskin-Schwartz, M., David, M. & Mimouni, D. 2012. Mycophenolate mofetil for the
management of autoimmune bullous diseases. Immunol Allergy Clin North Am,
32, 309-15, vii.

Ettlin, D.A. 2005. Pemphigus. Dent Clin North Am, 49, 107-25.

Fani, M.M., Ebrahimi, H., Pourshahidi, S., Aflaki, E. & Shafiee Sarvestani, S. 2012.
Comparing the effect of phenytoin syrup and triamcinolone acetonide ointment
on aphthous ulcers in patients with Behcet's syndrome. Iranian Red Crescent
Medical Journal, 14, 74-77.

Femiano, F., Buonaiuto, C., Gombos, F., Lanza, A. & Cirillo, N. 2010. Pilot study on
recurrent aphthous stomatitis (RAS): a randomized placebo-controlled trial for
the comparative therapeutic effects of systemic prednisone and systemic
montelukast in subjects unresponsive to topical therapy. Oral Surgery, Oral
Medicine, Oral Pathology, Oral Radiology, and Endodontics, 109, 402-407.

Femiano, F., Gombos, F. & Scully, C. 2003. Recurrent aphthous stomatitis
unresponsive to topical corticosteroids: a study of the comparative therapeutic
effects of systemic prednisone and systemic sulodexide. International Journal of
Dermatology, 42, 394-397.

Fenniche, S., Benmously, R., Marrak, H., Dhaoui, A., Ammar, F.B. & Mokhtar, 1. 2006.
Neonatal pemphigus vulgaris in an infant born to a mother with pemphigus
vulgaris in remission. Pediatr Dermatol, 23, 124-7.

Fiorentino, D.F., Garcia, M.S., Rehmus, W. & Kimball, A.B. 2011. A pilot study of
etanercept treatment for pemphigus vulgaris. Arch Dermatol, 147, 117-8.

Foster, C.S. 1986. Cicatricial pemphigoid. Trans Am Ophthalmol Soc, 84, 527-663.

Galdos, M. & Etxebarria, J. 2008. Intravenous immunoglobulin therapy for refractory
ocular cicatricial pemphigoid: case report. Cornea, 27, 967-9.

Gallo, C., Barros, F., Sugaya, N., Nunes, F. & Borra, R. 2012. Differential expression of
toll-like receptor MRNAS in recurrent aphthous ulceration. J Oral Pathol Med. ,
41, 80-5.

Gavic, L., Cigic, L., Biocina Lukenda, D., Gruden, V. & Pokupec, J.S. 2014. The role
of anxiety, depression, and psychological stress on the clinical status of recurrent
aphthous stomatitis and oral lichen planus. J Oral Pathol Med, 43, 410-417.

Gorsky, M., Epstein, J., Rabenstein, S., Elishoov, H. & Yarom, N. 2007. Topical
minocycline and tetracycline rinses in treatment of recurrent aphthous stomatitis:
a randomized cross-over study. Dermatology Online Journal, 13, 1-1.

Grando, S.A. 2000. Autoimmunity to keratinocyte acetylcholine receptors in
pemphigus. Dermatology, 201, 290-5.

Grando, S.A. 2012. Pemphigus autoimmunity: hypotheses and realities. Autoimmunity,
45, 7-35.

Grando, S.A., Bystryn, J., Chernyavsky, A.I., Frusi¢-Zlotkin, M., Gniadecki, R., Lotti,
R., Milner, Y., Pittelkow, M.R. & Pincelli, C. 2009. Apoptolysis: a novel
mechanism of skin blistering in pemphigus vulgaris linking the apoptotic
pathways to basal cell shrinkage and suprabasal acantholysis. Exp Dermatol, 18,
764-770.

Grando, S.A., Grando, A.A., Glukhenky, B.T., Doguzov, V., Nguyen, V.T. & Holubar,
K. 2003. History and clinical significance of mechanical symptoms in blistering
dermatoses: a reappraisal. J Am Acad Dermatol, 48, 86-92.

249



Graykowski, E.A. & Kingman, A. 1978. Double-blind trial of tetracycline in recurrent
aphthous ulceration. Journal of Oral Pathology, 7, 376-382.

Guillaume, J.C., Roujeau, J.C., Morel, P., Doutre, M.S., Guillot, B., Lambert, D.,
Lauret, P., Lorette, G., Prigent, F., Triller, R. & Et Al. 1988. Controlled study of
plasma exchange in pemphigus. Arch Dermatol, 124, 1659-63.

Guirguis-Blake, J., Calonge, N., Miller, T., Siu, A., Teutsch, S., Whitlock, E. & Force,
U.S.P.S.T. 2007. Current processes of the U.S. Preventive Services Task Force:
refining evidence-based recommendation development. Ann Intern Med, 147,
117-22.

Gul, A. 2007. Standard and novel therapeutic approaches to Behcet's disease. Drugs, 67,
2013-2022.

Gurcan, H.M. & Ahmed, A.R. 2009. Efficacy of dapsone in the treatment of pemphigus
and pemphigoid: analysis of current data. Am J Clin Dermatol, 10, 383-96.

Hall, R.P., 3rd, Fairley, J., Woodley, D., Werth, V.P., Hannah, D., Streilein, R.D.,
Mckillip, J., Okawa, J., Rose, M., Keyes-Elstein, L.L., Pinckney, A.,
Overington, A., Wedgwood, J., Ding, L. & Welch, B. 2015. A multicentre
randomized trial of the treatment of patients with pemphigus vulgaris with
infliximab and prednisone compared with prednisone alone. Br J Dermatol, 172,
760-8.

Hamazaki, K., Itomura, M., Hamazaki, T. & Sawazaki, S. 2006. Effects of cooking
plant oils on recurrent aphthous stomatitis: a randomized, placebo-controlled,
double-blind trial. Nutrition, 22, 534-538.

Hamuryudan, V., Mat, C., Saip, S., Ozyazgan, Y., Siva, A., Yurdakul, S. & Et, A.L.
1998. Thalidomide in the treatment of the mucocutaneous lesions of the Behget
syndrome. A randomized, double-blind, placebo-controlled trial. Annals of
Internal Medicine, 128, 443-450.

Hamuryudan, V., Yurdakul, S., Rosenkaimer, F. & Yazici, H. 1991. Inefficacy of
topical alpha interferon in the treatment of oral ulcers of Behcet's syndrome: a
randomized, double blind trial. British Journal of Rheumatology, 30, 395-396.

Harman, K.E., Brown, D., Exton, L.S., Groves, R.W., Hampton, P.J., Mohd Mustapa,
M.F., Setterfield, J.F. & Yesudian, P.D. 2017. British Association of
Dermatologists' guidelines for the management of pemphigus vulgaris 2017. Br
J Dermatol, 177, 1170-1201.

Harman, N.L., LA, B., Callery, P., Tierney, S., Sharif, M.O., O'brien, K. & Williamson,
P.R. 2013. MOMENT--Management of Otitis Media with Effusion in Cleft
Palate: protocol for a systematic review of the literature and identification of a
core outcome set using a Delphi survey. Trials, 12, 70.

Hatemi, G., Merkel, P.A., Hamuryudan, V., Boers, M., Direskeneli, H., Aydin, S.Z. &
Yazici, H. 2014. Outcome measures used in clinical trials for Behcet's
syndrome: a systematic review. Journal of Rheumatology, 41, 599-612.

Hatemi, G. & Silman, A. 2008. EULAR recommendations for the management of
Behcet's disease. Annals of the Rheumatic Diseases, 67, 1656-1662.

Healy, C., Paterson, M., Joyston-Bechal, S., Williams, D. & Thornhill, M. 1999. The
effect of a sodium lauryl sulfate-free dentifrice on patients with recurrent oral
ulceration. Oral Dis, 5, 39-43.

Herbst, A. & Bystryn, J.C. 2000. Patterns of remission in pemphigus vulgaris. J Am
Acad Dermatol, 42, 422-7.

Hertl, M., Jedlickova, H., Karpati, S., Marinovic, B., Uzun, S., Yayli, S., Mimouni, D.,
Borradori, L., Feliciani, C., loannides, D., Joly, P., Kowalewski, C., Zambruno,
G., Zillikens, D. & Jonkman, M.F. 2015. Pemphigus. S2 Guideline for diagnosis
and treatment--guided by the European Dermatology Forum (EDF) in

250



cooperation with the European Academy of Dermatology and Venereology
(EADV). J Eur Acad Dermatol Venereol, 29, 405-14.

Hietanen, J., Hayrinen-Immonen, R., Al-Samadi, A., Trokovic, N., Koskenpato, K. &
Konttinen, Y. 2012. Recurrent aphthous ulcers--a Toll-like receptor-mediated
disease? . J Oral Pathol Med, 41, 158-64.

Higgins, J.P., Altman, D.G., Gotzsche, P.C., Juni, P., Moher, D., Oxman, A.D.,
Savovic, J., Schulz, K.F., Weeks, L., Sterne, J.A., Cochrane Bias Methods, G. &
Cochrane Statistical Methods, G. 2011a. The Cochrane Collaboration's tool for
assessing risk of bias in randomised trials. BMJ, 343, d5928.

Higgins, J.P.T., Altman, D.G. & Sterne, J.a.C. 2011b. Chapter 8: Assessing risk of bias
in included studies. Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1.0 (updated March 2011).

Higgins, J.P.T. & Green, S. 2011. Cochrane Handbook for Systematic Reviews of
Interventions Version 5.1.0 [updated March 2011].

Innes, N.P., Schwendicke, F. & Lamont, T. 2016. How do we create, and improve the
evidence base? BDJ, 220.

International Study Group for Behget’s, D.I.S.E.a.S.E. 1990. Criteria for diagnosis of
Behget’s disecase. Lancet, 335, 1078-1078.

loannides, D., Apalla, Z., Lazaridou, E. & Rigopoulos, D. 2012. Evaluation of
mycophenolate mofetil as a steroid-sparing agent in pemphigus: a randomized,
prospective study. J Eur Acad Dermatol Venereol, 26, 855-60.

loannides, D., Chrysomallis, F. & Bystryn, J.C. 2000. Ineffectiveness of cyclosporine as
an adjuvant to corticosteroids in the treatment of pemphigus. Arch Dermatol,
136, 868-872.

Joly, P., Bernard, P., Bedane, C., Prost, C. & Ingen-Housz-Oro, S. 2011. [Pemphigus.
Guidelines for the diagnosis and treatment. Centres de référence des maladies
bulleuses auto-immunes. Société Francaise de Dermatologie]. Ann Dermatol
Venereol, 138, 252-258.

Jurge, S., Kuffer, R., Scully, C. & Porter, S.R. 2006. Mucosal disease series. Number
VI. Recurrent aphthous stomatitis. Oral Diseases, 12, 1-21.

Kalantari-Dehaghi, M., Anhalt, G.J., Camilleri, M.J., Chernyavsky, A.l., Chun, S.,
Felgner, P.L., Jasinskas, A., Leiferman, K.M., Liang, L., Marchenko, S.,
Nakajima-Sasaki, R., Pittelkow, M.R., Zone, J.J. & Grando, S.A. 2013a.
Pemphigus vulgaris autoantibody profiling by proteomic technique. PLoS One,
8, e57587.

Kalantari-Dehaghi, M., Chen, Y., Deng, W., Chernyavsky, A., Marchenko, S., Wang,
P.H. & Grando, S.A. 2013b. Mechanisms of mitochondrial damage in
keratinocytes by pemphigus vulgaris antibodies. J Biol Chem, 288, 16916-
16925.

Kanwar, A.J., Tsuruta, D., Vinay, K., Koga, H., Ishii, N., Dainichi, T. & Hashimoto, T.
2013. Efficacy and safety of rituximab treatment in Indian pemphigus patients. J
Eur Acad Dermatol Venereol, 27, e17-23.

Kasperkiewicz, M. & Schmidt, E. 2009. Current treatment of autoimmune blistering
diseases. Curr Drug Discov Technol, 6, 270-80.

Kasperkiewicz, M., Schmidt, E. & Zillikens, D. 2012. Current therapy of the pemphigus
group. Clin Dermatol, 30, 84-94.

Kharfi, M., Khaled, A., Anane, R., Fazaa, B. & Kamoun, M.R. 2010. Early onset
childhood cicatricial pemphigoid: a case report and review of the literature.
Pediatr Dermatol, 27, 119-24.

Kilic, H., Zeytin, H.E., Korkmaz, C., Mat, C., Gul, A., Cosan, F. & Et, A.L. 2009. Low-
dose natural human interferon-alpha lozenges in the treatment of Behcet's
syndrome. Rheumatology, 48, 1388-1391.

251



Kim, E.C. & Foster, C.S. 2006. Immunomodulatory therapy for the treatment of ocular
inflammatory disease: evidence-based medicine recommendations for use. Int
Ophthalmol Clin, 46, 141-64.

Kirtschig, G., Marinkovich, M.P., Burgeson, R.E. & Yancey, K.B. 1995. Anti-basement
membrane autoantibodies in patients with anti-epiligrin cicatricial pemphigoid
bind the alpha subunit of laminin 5. J Invest Dermatol, 105, 543-8.

Kirtschig, G., Murrell, D., Wojnarowska, F. & Khumalo, N. 2003. Interventions for
mucous membrane pemphigoid and epidermolysis bullosa acquisita. Cochrane
Database Syst Rev, CD004056.

Kirwan, J., Heiberg, T., Hewlett, S., Hughes, R., Kvien, T., Ahlmen, M., Boers, M.,
Minnock, P., Saag, K., Shea, B., Suarez Almazor, M. & Taal, E. 2003.
Outcomes from the Patient Perspective Workshop at OMERACT 6. J
Rheumatol, 30, 868-872.

Kleinman, D.V., Swango, P.A. & Pindborg, J.J. 1994. Epidemiology of oral mucosal
lesions in United States schoolchildren: 1986-87. Community Dentistry and
Oral Epidemiology, 22, 243-253.

Kneisel, A. & Hertl, M. 2011. Autoimmune bullous skin diseases. Part 1: Clinical
manifestations. J Dtsch Dermatol Ges, 9, 844-56; quiz 857.

Koc, Y., Akpek, G., Akpolat, T., Gullu, I., Kansu, E., Kiraz, S. & Et, A.L. 1992,
Topical sucralfate therapy for oral ulcers in Behcet's disease: a randomized
double-blind study. Journal of Dermatological Treatment, 3, 197-199.

Kolseth, I., Herlofson, B.B. & Pedersen, A. 2005. Norwegian LongoVital and recurrent
aphthous ulceration: a randomized, double-blind, placebo-controlled study. Oral
Diseases, 11, 374-378.

Koray, M., Ak, G., Kurkli, E., Tanyeri, H., Aydin, F. & Oguz Fs Et, A.L. 2009. The
effect of beta-glucan on recurrent aphthous stomatitis. Journal of Alternative
and Complementary Medicine, 15, 111-112.

Kose, O. 2012. Development of immunopathogenesis strategies to treat Behget's
disease. Pathology Research International, Article ID: 261989, 7 pages-7 pages.

Kowolik, M.J., Muir, K.F. & Macphee, I.T. 1978. Di-sodium cromoglycate in the
treatment of recurrent aphthous ulceration. British Dental Journal, 144, 384-
386.

Kozlak, S.T., Walsh, S.J. & Lalla, R.V. 2010. Reduced dietary intake of vitamin B12
and folate in patients with recurrent aphthous stomatitis. Journal of Oral
Pathology and Medicine, 39, 420-423.

Kumaran, M.S. & Kanwar, A.J. 2006. Efficacy of topical PGE2 in recalcitrant oral
lesions of pemphigus vulgaris: a clinical trial. J Eur Acad Dermatol Venereol,
20, 898-9.

Laguna, C., Sanchez-Carazo, J.L., Perez-Ferriols, A. & Alegre, V. 2008. Pemphigus
vulgaris associated with cocaine snorting. J Eur Acad Dermatol Venereol, 22,
645-6.

Lalla, R.V., Choquette, L.E. & Feinn, R.S. 2012. Multivitamin therapy for recurrent
aphthous stomatitis: a randomized, double-masked, placebo-controlled trial. J
Am Dent Assoc, 143.

Le Roux-Villet, C., Prost-Squarcioni, C., Alexandre, M., Caux, F., Pascal, F., Doan, S.,
Brette, M.D., Soued, I., Gabison, E., Aucouturier, F., Letestu, R., Laroche, L. &
Bachelez, H. 2011. Rituximab for patients with refractory mucous membrane
pemphigoid. Arch Dermatol, 147, 843-9.

Lebeau, S., Mainetti, C., Masouye, ., Saurat, J.H. & Borradori, L. 2004. Localized
childhood vulval pemphigoid treated with tacrolimus ointment. Dermatology,
208, 273-5.

252



Lee, J.H., Jung, J.Y. & Bang, D. 2008. Hyaluronic acid gel on recurrent oral ulcers:
comparison between recurrent aphthous ulcers and the oral ulcers of Behcet's
disease. Journal of the European Academy of Dermatology and Venereology,
22, 590-595.

Lee, M.S., Wakefield, P.E., Konzelman J.L. Jr. & James, W.D. 1991. Oral insertable
prosthetic device as an aid in treating oral ulcers. Arch Dermatol,, 127, 479-480.

Lehner, T., Lavery, E., Smith, R., Van Der Zee, R., Mizushima, Y. & Shinnick, T.
1991. Association between the 65-kilodalton heat shock protein, Streptococcus
sanguis, and the corresponding antibodies in Behget's syndrome. Infection and
Immunity, 59, 1434-1441.

Lehner, T., Welsh, K. & Batchelor, J.R. 1982. The relationship of HLA-B and DR
phenotypes to Behcet's syndrome, recurrent oral ulceration and the class of
immune complexes. Immunology, 47, 581-587.

Lehner, T., Wilton, J.M. & lvanyi, L. 1976. Double blind crossover trial of levamisole
in recurrent aphthous ulceration. Lancet, 2, 926-929.

Letko, E., Miserocchi, E., Daoud, Y.J., Christen, W., Foster, C.S. & Ahmed, A.R. 2004.
A nonrandomized comparison of the clinical outcome of ocular involvement in
patients with mucous membrane (cicatricial) pemphigoid between conventional
immunosuppressive and intravenous immunoglobulin therapies. Clin Immunol,
111, 303-10.

Lewkowicz, N., Lewkowicz, P., Dzitko, K., Kur, B., Tarkowski, M., Kurnatowska, A.
& Tchorzewski, H. 2008. Dysfunction of CD4+CD25high T regulatory cells in
patients with recurrent aphthous stomatitis. Journal of Oral Pathology &
Medicine, 37, 454-461.

Lind, J. 2014. A treatise of the scurvy, in three parts, Cambridge University Press.

Lockhart, P., Peterson, D., Kerr, R., Beier Jensen, S., Greenberg, M., Lodi, G.,
Hodgson, T. & Wray, D. 2015. Sixth World Workshop on Oral Medicine:
historical context. Oral Surgery, Oral Medicine, Oral Pathology and Oral
Radiology, 120, 125-131.

Lourari, S., Herve, C., Doffoel-Hantz, V., Meyer, N., Bulai-Livideanu, C., Viraben, R.,
Maza, A., Adoue, D., Bedane, C. & Paul, C. 2011. Bullous and mucous
membrane pemphigoid show a mixed response to rituximab: experience in seven
patients. J Eur Acad Dermatol Venereol, 25, 1238-40.

Lu, D.S., Hong, Y.Q. & Ma, D.D. 2004. Clinical study on the effects of preemptive
analgesia on recurrent aphthous ulcers. Chinese Journal of Pain Medicine, 9,
160-162.

Luo, X., Zhu, L. & Tao, L. 2003. The clinical and laboratory research for Chinese
traditional medicine in the treatment of pemphigus (Chinese). J Clin Dermatol. ,
32, 38-41.

Malmstrom, M., Salo, O.P. & Fyhrquist, F. 1983. Immunogenetic markers and immune
response in patients with recurrent oral ulceration. International Journal of Oral
Surgery, 12, 23-30.

Martin, L.K., Werth, V., Villanueva, E., Segall, J. & Murrell, D.F. 2009. Interventions
for pemphigus vulgaris and pemphigus foliaceus. Cochrane Database Syst Rev,
CD006263.

Martin, L.K., Werth, V.P., Villaneuva, E.V. & Murrell, D.F. 2011. A systematic review
of randomized controlled trials for pemphigus vulgaris and pemphigus foliaceus.
J Am Acad Dermatol, 64, 903-8.

Martin, M.D., Sherman, J., Van Der Ven, P. & Burgess, J. 2008. A controlled trial of a
dissolving oral patch concerning glycyrrhiza (licorice) herbal extract for the
treatment of aphthous ulcers. General Dentistry, 56, 206-210.

253



Martindale 2012. The Complete Drug Reference.
http://www.medicinescomplete.com/mc/martindale/current/.

Masuda, K., Nakajima, A., Urayama, A., Nakae, K., Kogure, M. & Inaba, G. 1989.
Double-masked trial of cyclosporin versus colchicine and long-term open study
of cyclosporin in Behcet's disease. Lancet, 1, 1093-1096.

Mat, C., Yurdakul, S., Sevim, A., Ozyazgan, Y. & Tuzun, Y. 2013. Behcet's syndrome:
facts and controversies. Clinics in Dermatology, 31, 352-361.

Mat, C., Yurdakul, S., Uysal, S., Gogus, F., Ozyazgan, Y., Uysal, O. & Et, A.L. 2006. A
double-blind trial of depot corticosteroids in Behget's syndrome. Rheumatology
(Oxford, England), 45, 348-352.

Matsuda, T., Ohno, S., Hirohata, S., Miyanaga, Y., Ujihara, H., Inaba, G. & Et, A.L.
2003. Efficacy of rebamipide as adjunctive therapy in the treatment of recurrent
oral aphthous ulcers in patients with Behcet's disease: A randomised, double-
blind, placebo-controlled study. Drugs in R&D, 4, 19-28.

Mcmillan, R., Taylor, J. & Shephard, M. 2015. World Workshop on Oral Medicine VI:
a systematic review of the treatment of mucocutaneous pemphigus vulgaris.
Oral Surg Oral Med Oral Pathol Oral Radiol, 120.

Meggitt, S.J., Anstey, A.V., Mohd Mustapa, M.F., Reynolds, N.J. & Wakelin, S. 2011.
British Association of Dermatologists' guidelines for the safe and effective
prescribing of azathioprine 2011. Br J Dermatol, 165, 711-34.

Melikoglu, M., Fresko, I., Mat, C., Ozyazgan, Y., Gogus, F., Yurdakul, S. & Et, A.L.
2005. Short-term trial of etanercept in Behget's disease: a double blind, placebo
controlled study. Journal of Rheumatology, 32, 98-105.

Mentink, L.F., Mackenzie, M.W., Toth, G.G., Laseur, M., Lambert, F.P., Veeger, N.J.,
Cianchini, G., Pavlovic, M.D. & Jonkman, M.F. 2006. Randomized controlled
trial of adjuvant oral dexamethasone pulse therapy in pemphigus vulgaris:
PEMPULS trial. Arch Dermatol, 142, 570-6.

Meurer, M. 2012. Immunosuppressive therapy for autoimmune bullous diseases. Clin
Dermatol, 30, 78-83.

Meyer, J.D., Degraeve, M., Clarysse, J., De Loose, F. & Peremans, W. 1977.
Levamisole in aphthous stomatitis: evaluation of three regimens. British Medical
Journal, 1, 671-674.

Mighell, A. 2006. Oral medicine. BMJ, 332, s33.

Mihai, S. & Sitaru, C. 2007. Immunopathology and molecular diagnosis of autoimmune
bullous diseases. J Cell Mol Med, 11, 462-81.

Miller, M. & Kearney, N. 2004. Guidelines for clinical practice: development,
dissemination and implementation. Int J Nurs Stud, 41.

Miller, M.F. & Ship, I.1. 1977. A retrospective study of the prevalence and incidence of
recurrent aphthous ulcers in a professional population, 1958-1971. Oral Surgery,
Oral Medicine, and Oral Pathology, 43, 532-537.

Miller, M.F., Silvert, M.E., Laster, L.L., Green, P. & Ship, I.I. 1978. Effect of
levamisole on the incidence and prevalence of recurrent aphthous stomatitis. A
double-blind clinical trial. Journal of Oral Pathology, 7, 387-392.

Mimouni, D., C.H, N., Cummins, D.L., Kouba, D.J., David, M. & Anhalt, G.J. 2003.
Differences and similarities among expert opinions on the diagnosis and
treatment of pemphigus vulgaris. J Am Acad Dermatol, 49, 1059-1062.

Mirceva, V., Hein, R., Ring, J. & Moéhrenschlager, M. 2010. A case of multiple
angiomas without any angiokeratomas in a female heterozygote with Fabry
disease. Australas J Dermatol, 51, 36-38.

Motallebnejad, M., Moghadamnia, A. & Talei, M. 2008. The efficacy of Hypericum
perforatum extract on recurrent aphthous ulcers. Journal of Medical Sciences, 8,
39-43.

254


http://www.medicinescomplete.com/mc/martindale/current/

Mousavi, F., Mojaver, Y.N., Asadzadeh, M. & Mirzazadeh, M. 2009. Homeopathic
treatment of minor aphthous ulcer: a randomized, placebo-controlled clinical
trial. Homeopathy, 98, 137-141.

Munyangango, E.M., Le Roux-Villet, C., Doan, S., Pascal, F., Soued, I., Alexandre, M.,
Heller, M., Lievre, N., Aucouturier, F., Caux, F., Laroche, L. & Prost-
Squarcioni, C. 2013. Oral cyclophosphamide without corticosteroids to treat
mucous membrane pemphigoid. Br J Dermatol, 168, 381-90.

Murrell, D.F., Marinovic, B., Caux, F., Prost, C., Ahmed, R., Wozniak, K., Amagai, M.,
Bauer, J., Beissert, S., Borradori, L., Culton, D., Fairley, J.A., Fivenson, D.,
Jonkman, M.F., Marinkovich, M.P., Woodley, D., Zone, J., Aoki, V., Bernard,
P., Bruckner-Tuderman, L., Cianchini, G., Venning, V., Diaz, L., Eming, R.,
Grando, S.A., Hall, R.P., Hashimoto, T., Herrero-Gonzalez, J.E., Hertl, M., Joly,
P., Karpati, S., Kim, J., Chan Kim, S., Korman, N.J., Kowalewski, C., Lee, S.E.,
Rubenstein, D.R., Sprecher, E., Yancey, K., Zambruno, G., Zillikens, D., Doan,
S., Daniel, B.S. & Werth, V.P. 2015. Definitions and outcome measures for
mucous membrane pemphigoid: recommendations of an international panel of
experts. J Am Acad Dermatol, 72, 168-74.

Murrell, D.F., S, D., Ahmed, A.R., Amagai, M., Barnadas, M.A., Borradori, L.,
Bystryn, J.-C., Cianchini, G., Diaz, L., Fivenson, D. & Al., E. 2008. Consensus
statement on definitions of disease, end points, and therapeutic response for
pemphigus. J Am Acad Dermatol, 58, 1043-1046.

Namazi, M.R. 2007. Nicotinamide in dermatology: a capsule summary. Int J Dermatol,
46, 1229-31.

Nanke, Y., Kamatani, N., Okamoto, T., Ogiuchi, H. & Kotake, S. 2008. Irsogladine is
effective for recurrent oral ulcers in patients with Behcet's disease: an open-
label, single-centre study. Drugs in R&D, 9, 455-459.

Natah, S.S., Hayrinen-Immonen, R., Hietanen, J., Malmstrom, M. & Konttinen, Y.T.
1998. Quantitative assessment of mast cells in recurrent aphthous ulcers (RAU).
Journal of Oral Pathology and Medicine, 27, 124-129.

Natural Medicines Comprehensive, D.a.T.a.B.a.S.E. 2012.
http://naturaldatabase.therapeuticresearch.com/home.aspx.

Nazemi-Tabrizi, M.J., Hatami, P., Ghiasi, M., Daneshpazhooh, M. & Chams-Davatchi,
C. 2012. Randomized trial of tacrolimus 0.1% ointment versus triamcinolone
acetonide 0.1% paste in the treatment of oral pemphigus vulgaris. Iranian J
Dermatol., 15, 42-46.

Nct A Phase 2, Multi-center, Randomized, Double-blind, Placebo-controlled, Parallel-
group Study Followed by an Active-Treatment Extension to Evaluate the
Efficacy and Safety of Apremilast(CC-10004) in the Treatment of Behget
Disease. http://clinicaltrials.gov/show/NCT00866359.

Nct A Pilot Study of Anakinra in Behcet's Disease (BD).
http://clinicaltrials.gov/show/NCT01441076.

Nct A Pilot Study of the Safety and Efficacy of Abatacept Injections in the Treatment of
Mucocutaneous Manifestations of Behcet's Syndrome.
http://clinicaltrials.gov/show/NCT01693640.

Nct A Pilot Study of XOMA 052 in Familial Cold Autoinflammatory Syndrome
(FCAS) / Muckle-Wells Syndrome (MWS) and Behcet's Disease (BD).
http://clinicaltrials.gov/show/NCT01211977.

Nct Tocilizumab for the Treatment of Behcet's Syndrome.
http://clinicaltrials.gov/show/NCT01693653.

Ni Riordain, R. & Mccreary, C. 2012. Further reliability and responsiveness of the
Chronic Oral Mucosal Diseases Questionnaire. Oral Dis, 18.

255


http://naturaldatabase.therapeuticresearch.com/home.aspx
http://clinicaltrials.gov/show/NCT00866359
http://clinicaltrials.gov/show/NCT01441076
http://clinicaltrials.gov/show/NCT01693640
http://clinicaltrials.gov/show/NCT01211977
http://clinicaltrials.gov/show/NCT01693653

Noah, N. 2008. The STROBE initiative: STrengthening the Reporting of OBservational
studies in Epidemiology (STROBE). Epidemiol Infect, 136, 865.

Nolan, A., Allen, E. & Badminton, J. 1998. Bio-antioxidant and bio-quinine in the
management of recurrent Aphthous Stomatitis. Journal of Dental Research, 77,
895-895.

Nova, C.V., Zakrzewska, J.M., Baker, S.R. & Riordain, R.N. 2020. Treatment
Outcomes in Trigeminal Neuralgia-A Systematic Review of Domains,
Dimensions and Measures. World Neurosurg X, Jan 27, 100070.

O'duffy, J.D., Calamia, K., Cohen, S., Goronzy, J.J., Herman, D., Jorizzo, J. & Et, A.L.
1998. Interferon-alpha treatment of Behcet's disease. Journal of Rheumatology,
25, 1938-1944.

Olson, J.A. & Silverman S, J.R. 1978. Double-blind study of levamisole therapy in
recurrent aphthous stomatitis. Journal of Oral Pathology, 7, 393-399.

Ozbakir, F., Yazici, H., Mat, C., Tuzun, Y., Yurdakul, S. & Yilmazer, S. 1987. HLA
antigens in recurrent oral ulceration: evidence against a common disease
spectrum with Behget's syndrome. Clin Exp Rheumatol, 5, 263-265.

Pakfetrat, A., Mansourian, A., Momen-Heravi, F., Delavarian, Z., Momen-Beitollahi, J.
& Khalilzadeh O Et, A.L. 2010. Comparison of colchicine versus prednisolone
in recurrent aphthous stomatitis: A double-blind randomized clinical trial.
Clinical and Investigative Medicine, 33, E189-E195.

Parmar, N.V., Kanwar, A.J., Minz, R.W., Parsad, D., Vinay, K., Tsuruta, D., Ishii, N. &
Hashimoto, T. 2013. Assessment of the therapeutic benefit of dexamethasone
cyclophosphamide pulse versus only oral cyclophosphamide in phase Il of the
dexamethasone cyclophosphamide pulse therapy: a preliminary prospective
randomized controlled study. Indian J Dermatol Venereol Leprol, 79, 70-6.

Patel, R., Cafardi, J.M., Patel, N., Sami, N. & Cafardi, J.A. 2011. Tumor necrosis factor
biologics beyond psoriasis in dermatology. Expert Opin Biol Ther, 11, 1341-59.

Pedersen, A., Hougen, H.P., Klausen, B. & Winther, K. 1990a. LongoVital in the
prevention of recurrent aphthous ulceration. Journal of Oral Pathology and
Medicine, 19, 371-375.

Pedersen, A., Klausen, B., Hougen, H.P., Ryder, L. & Winther, K. 1990b.
Immunomodulation by LongoVital in patients with recurrent aphthous
ulceration. Journal of Oral Pathology and Medicine, 19, 376-380.

Peterson, D.E., Lodi, G., Beier Jensen, S., Greenberg, M.S., Hodgson, T., Kerr, A.R.,
Wray, D. & Lockhart, P.B. 2015. Report on World Workshops on Oral
Medicine (WWOM) IV and V: research themes and citation impact: WWOM VI
steering committee. Oral Dis, 21, 409-416.

Pizarro, A., Herranz, P., Garcia-Tobaruelaa, A. & Casado, M. 2000. [Pentoxifylline in
the treatment of orogenital aphthosis and Behcet's syndrome]. Medicina Clinica,
115, 678-678.

Porter, S.R., Kingsmill, V. & Scully, C. 1993. Audit of diagnosis and investigations in
patients with recurrent aphthous stomatitis. Oral Surgery, Oral Medicine, and
Oral Pathology, 76, 449-452.

Porter, S.R., Scully, C. & Pedersen, A. 1998. Recurrent aphthous stomatitis. Critical
Reviews in Oral Biology and Medicine, 9, 306-321.

Pourahmad, M., Rahiminejad, M., Fadaei, S. & Kashafi, H. 2010. Effects of camel
thorn distillate on recurrent oral aphthous lesions. Journal der Deutschen
Dermatologischen Gesellschaft, 8, 348-352.

Preshaw, P.M., Grainger, P., Bradshaw, M.H., Mohammad, A.R., Powala, C.V. &
Nolan, A. 2007. Subantimicrobial dose doxycycline in the treatment of recurrent
oral aphthous ulceration: a pilot study. Journal of Oral Pathology and Medicine,
36, 236-240.

256



Prey, S., Robert, P.Y., Drouet, M., Sparsa, A., Roux, C., Bonnetblanc, J.M. & Bedane,
C. 2007. Treatment of ocular cicatricial pemphigoid with the tumour necrosis
factor alpha antagonist etanercept. Acta Derm Venereol, 87, 74-5.

Raeste, A.M., Ranta, H., Ahtiainen, E.M., Jarvinen, J. & Tuompo, H. 1981. Oral
administration of zinc sulphate in the treatment of recurrent aphthous stomatitis.
Journal of Dental Research, 60, 1248-1248.

Rahbar, Z., Daneshpazhooh, M., Hejazi, P., Aghazadeh, N. & Chams-Davatchi, C.
2013. Comparison study of three pemphigus disease activity measurements:
PDAI, ABSIS, and PVDAI. J Invest Dermatol., 133, 1695.

Raine, R., Fitzpatrick, R. & Barratt, H.E.A. 2016. Challenges, solutions and future
directions in the evaluation of service innovations in health care and public
health. . NIHR Health Services and Delivery Research. Southampton.

Rashid, K.A., Gurcan, H.M. & Ahmed, A.R. 2006. Antigen specificity in subsets of
mucous membrane pemphigoid. J Invest Dermatol, 126, 2631-6.

Ratnam, K.V., Phay, K.L. & Tan, C.K. 1990. Pemphigus therapy with oral prednisolone
regimens. A 5-year study. Int J Dermatol, 29, 363-7.

Remus, A.a.-O., Smith, V. & Wuytack, F. 2021. Methodology in core outcome set
(COS) development: the impact of patient interviews and using a 5-point versus
a 9-point Delphi rating scale on core outcome selection in a COS development
study. BMC Med Res Methodol, 21, 10.

Riordain, R.N., Meaney, S. & Mccreary, C. 2011. Impact of chronic oral mucosal
disease on daily life: preliminary observations from a qualitative study. Oral
Diseases, 17, 265-2609.

Rose, E., Wever, S., Zilliken, D., Linse, R., Haustein, U.F. & Brocker, E.B. 2005.
Intravenous dexamethasone-cyclophosphamide pulse therapy in comparison
with oral methylprednisolone-azathioprine therapy in patients with pemphigus:
results of a multicenter prospectively randomized study. J Dtsch Dermatol Ges,
3, 200-6.

Rosenbaum, S.E., Glenton, C., Nylund, H.K. & Oxman, A.D. 2010. User testing and
stakeholder feedback contributed to the development of understandable and
useful Summary of Findings tables for Cochrane reviews. J Clin Epidemiol, 63,
607-619.

Rosenberg, F.R., Sanders, S. & Nelson, C.T. 1976. Pemphigus: a 20-year review of 107
patients treated with corticosteroids. Arch Dermatol, 112, 962-70.

Ruocco, E., Wolf, R., Ruocco, V., Brunetti, G., Romano, F. & Lo Schiavo, A. 2013.
Pemphigus: associations and management guidelines: facts and controversies.
Clin Dermatol, 31, 382-390.

Sackett, D.L. 1997. Evidence-based medicine. Semin Perinatol, 21.

Saenz, A., Ausejo, M., Shea, B., Wells, G.A., Welch, V. & Tugwell, P. 1998.
Pharmacotherapy for Behcet's syndrome. Cochrane Database of Systematic
Reviews.

Salonen, L., Axéll, T. & Helldén, L. 1990. Occurrence of oral mucosal lesions, the
influence of tobacco habits and an estimate of treatment time in an adult
Swedish population. Journal of Oral Pathology and Medicine, 19, 170-176.

Samet, N., Laurent, C., Susarla, S.M. & Samet-Rubinsteen, N. 2007. The effect of bee
propolis on recurrent aphthous stomatitis: a pilot study. Clinical Oral
Investigations, 11, 143-147.

Sami, N., Bhol, K.C. & Ahmed, A.R. 2002. Treatment of oral pemphigoid with
intravenous immunoglobulin as monotherapy. Long-term follow-up: influence
of treatment on antibody titres to human alpha6 integrin. Clin Exp Immunol,
129, 533-40.

257



Sanderson, T., Morris, M., Calnan, M., Richards, P. & Hewlett, S. 2010. What
outcomes from pharmacologic treatments are important to people with
rheumatoid arthritis? Creating the basis of a patient core set. Arthritis Care Res
(Hoboken), 62, 640-646.

Sarig, O., Bercovici, S., Zoller, L., Goldberg, I., Indelman, M., Nahum, S., Israeli, S.,
Sagiv, N., Martinez De Morentin, H., Katz, O. & Al., E. 2012. Population-
specific association between a polymorphic variant in ST18, encoding a pro-
apoptotic molecule, and pemphigus vulgaris. J Invest Dermatol, 132, 1798-
1805.

Sawair, F. 2010. Does smoking really protect from recurrent aphthous stomatitis? . Ther
Clin Risk Manag, 6, 573-7.

Scheinberg, M.A. 2002. Treatment of recurrent oral aphthous ulcers with etanercept.
Clinical and Experimental Rheumatology, 20, 733-734.

Schmidt, E. & Zillikens, D. 2013. Pemphigoid diseases. Lancet, 381, 320-32.

Schmitt, J., Langan, S., Stamm, T. & Williams, H.C. 2011. Core outcome domains for
controlled trials and clinical recordkeeping in eczema: international
multiperspective Delphi consensus process. J Invest Dermatol, 131, 623-630.

Schoeffler, A., Roth, B., Causeret, A., Kanitakis, J., Faure, M. & Claudy, A. 2004.
Vulvar cicatricial pemphigoid of childhood. Pediatr Dermatol, 21, 51-3.

Schultz, H.Y., Diaz, L.A., Sirois, D.A., Werth, V.P. & Grando, S.A. 2011. Generating
consensus research goals and treatment strategies for pemphigus and
pemphigoid: The 2010 JC Bystryn Pemphigus and Pemphigoid Meeting. J
Invest Dermatol, 131, 1395-9.

Scully, C. 2006. Clinical practice. Aphthous ulceration. The New England Journal of
Medicine, 355, 165-172.

Scully, C., Carrozzo, M., Gandolfo, S., Puiatti, P. & Monteil, R. 1999. Update on
mucous membrane pemphigoidA heterogeneous immune-mediated subepithelial
blistering entity. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology,
and Endodontology, 88, 56-68.

Scully, C. & Mignogna, M. 2008. Oral mucosal disease: pemphigus. Br J Oral
Maxillofac Surg, 46, 272-277.

Setterfield, J., Shirlaw, P.J., Bhogal, B.S., Tilling, K., Challacombe, S.J. & Black, M.M.
1999. Cicatricial pemphigoid: serial titres of circulating IgG and IgA
antibasement membrane antibodies correlate with disease activity. Br J
Dermatol, 140, 645-50.

Setterfield, J., Theron, J., Vaughan, R.W., Welsh, K.1., Mallon, E., Wojnarowska, F.,
Challacombe, S.J. & Black, M.M. 2001. Mucous membrane pemphigoid: HLA-
DQB1*0301 is associated with all clinical sites of involvement and may be
linked to antibasement membrane 1gG production. Br J Dermatol, 145, 406-14.

Shahidi-Dadras, M., Karami a Fau - Toosy, P., Toosy P Fau - Shafiyan, A. & Shafiyan,
A. Pulse versus oral methylprednisolone therapy in pemphigus vulgaris.

Shahidi-Dadras, M., Karami, A., Toosy, P. & Shafiyan, A. 2007. Pulse versus oral
methylprednisolone therapy in pemphigus vulgaris. Arch Iran Med, 10, 1-6.

Shapiro, S., Olson, D. & Chellem, S. 1970. The association between smoking and
aphthous ulcers. Oral Surg Oral Med Oral Pathol, 30, 624-30.

Sharquie, K.E., Helmi, R.M., Noiami, A.A., Al-Hayani, R.K. & Kadhom, M.A. 2013.
The therapeutic role of isotretinoin in the management of Behcet's disease: a
single-blinded, controlled therapeutic study. Journal of Drugs in Dermatology,
12, 68-73.

Sharquie, K.E., Najim, R.A. & Abu-Raghif, A.R. 2002. Dapsone in Behget's disease: a
double-blind, placebo-controlled, cross-over study. Journal of Dermatology, 29,
267-279.

258



Sharquie, K.E., Najim, R.A., Al-Hayani, R.K., Al-Nuaimy, A.A. & Maroof, D.M. 2008.
The therapeutic and prophylactic role of oral zinc sulfate in management of
recurrent aphthous stomatitis (ras) in comparison with dapsone. Saudi Medical
Journal, 29, 734-738.

Shemilt, I., Mugford, M. & Byford, S. 2011. Chapter 15: Incorporating economics
evidence. Cochrane Handbook for Systematic Reviews of Interventions. Version
5.1.0 (updated March 2011).

Shim, Y., Choi, J., Ahn, H. & Kwon, J. 2012. Effect of sodium lauryl sulfate on
recurrent aphthous stomatitis: a randomized controlled clinical trial. Oral
Diseases, 18, 655-60.

Ship, J.A., Chavez, E.M., Doerr, P.A., Henson, B.S. & Sarmadi, M. 2000. Recurrent
aphthous stomatitis. Quintessence International, 31, 95-112.

Shohat-Zabarski, R., Kalderon, S., Klein, T. & Weinberger, A. 1992. Close association
of HLA-B51 in persons with recurrent aphthous stomatitis. Oral Surgery, Oral
Medicine, Oral Pathology, 74, 455-458.

Sircus, W., Church, R. & Kelleher, J. 1957. Recurrent aphthous ulceration of the mouth;
a study of the natural history, aetiology, and treatment. The Quarterly Journal of
Medicine, 26, 235-249.

Sirois, D.A., Fatahzadeh, M., Roth, R. & Ettlin, D. 2000. Diagnostic patterns and delays
in pemphigus vulgaris: experience with 99 patients. Arch Dermatol, 136, 1569-
70.

Skulason, S., Holbrook, W.P. & Kristmundsdottir, T. 2009. Clinical assessment of the
effect of a matrix metalloproteinase inhibitor on aphthous ulcers. Acta
Odontologica Scandinavica, 67, 25-29.

Stanley, J.R. & Amagai, M. 2006. Pemphigus, bullous impetigo, and the staphylococcal
scalded-skin syndrome. N Engl J Med, 355, 1800-10.

Suelves, A.M., Arcinue, C.A., Gonzalez-Martin, J.M., Kruh, J.N. & Foster, C.S. 2013.
Analysis of a novel protocol of pulsed intravenous cyclophosphamide for
recalcitrant or severe ocular inflammatory disease. Ophthalmology, 120, 1201-9.

Sun, A, Chu, C.-T., Wu, Y.-C. & Yuan, J.H. 1991. Mechanisms of depressed natural
killer cell activity in recurrent aphthous ulcers. Clinical Immunology and
Immunopathology, 60, 83-92.

Sun, A, Chu, C.T., Liu, B.Y., Wang, J.T., Leu, J.S. & Chiang, C.P. 2000. Expression of
interleukin-2 receptor by activated peripheral blood lymphocytes upregulated by
the plasma level of interleukin-2 in patients with recurrent aphthous ulcers.
Proceedings of the National Science Council, Republic of China. Part B, Life
Sciences, 24, 116-122.

Sun, A., Wang, Y.P., Chia, J.S., Liu, B.Y. & Chiang, C.P. 2009. Treatment with
levamisole and colchicine can result in a significant reduction of IL-6, IL-8 or
TNF-alpha level in patients with mucocutaneous type of Behcet's disease.
Journal of Oral Pathology & Medicine, 38, 401-405.

Taylor, J. 2016. Core outcome set for recurrent aphthous stomatitis: a collaborative
approach. Oral Dis, 22.

Taylor, J., Brocklehurst, P., Glenny, A.M., Walsh, T., Tickle, M., Lewis, M.A. & Et,
A.L. 2013. Topical interventions for recurrent aphthous stomatitis (mouth
ulcers). Cochrane Database of Systematic Reviews.

Taylor, J., Mcmillan, R. & Shephard, M. 2015. World Workshop on Oral Medicine VI:
a systematic review of the treatment of mucous membrane pemphigoid. Oral
Surg Oral Med Oral Pathol Oral Radiol, 120.

Taylor, J., Walsh, T., Worthington, H., Brocklehurst, P., Pemberton, M.N. & Glenny,
A.M. 2017. Cochrane and the COMET initiative: developing the evidence base
in oral medicine. British Dental Journal, 223, 729-732.

259



Thorne, J.E., Woreta, F.A., Jabs, D.A. & Anhalt, G.J. 2008. Treatment of ocular
mucous membrane pemphigoid with immunosuppressive drug therapy.
Ophthalmology, 115, 2146-2152 el.

Thornhill, M.H., Baccaglini, L., Theaker, E. & Pemberton, M.N. 2007. A randomized,
double-blind, placebo-controlled trial of pentoxifylline for the treatment of
recurrent aphthous stomatitis. Archives of Dermatology, 143, 463-470.

Todd, J.A., Acha-Orbea, H., Bell, J.I., Chao, N., Fronek, Z., Jacob, C.O., Mcdermott,
M., Sinha, A.A., Timmerman, L., Steinman, L. & Et Al. 1988. A molecular
basis for MHC class Il--associated autoimmunity. Science, 240, 1003-9.

Trevelyan, E.G. & Robinson, P.N. 2015. Delphi methodology in health research: how to
do it? European Journal of Integrative Medicine, 7, 423-428.

Tuzun, B., Wolf, R., Tuzun, Y. & Serdaroglu, S. 2000. Recurrent aphthous stomatitis
and smoking. Int J Dermatol, 39, 358-60.

Van De Heyning, J. 1978. Levamisole in the treatment of recurrent aphthous stomatitis.
The Laryngoscope, 88, 522-527.

Venugopal, S.S. & Murrell, D.F. 2011. Diagnosis and clinical features of pemphigus
vulgaris. Dermatol Clin, 29, 373-80, vii.

Volkov, I., Rudoy, I., Freud, T., Sardal, G., Naimer, S. & Peleg R Et, A.L. 2009.
Effectiveness of vitamin B12 in treating recurrent aphthous stomatitis: a
randomized, double-blind, placebo-controlled trial. Journal of the American
Board of Family Medicine, 22, 9-16.

Wardhana & Datau, E.A. 2010. Recurrent aphthous stomatitis caused by food allergy.
Acta Med Indones, 42, 236-240.

Weckx, L.L., Hirata, C.H., Abreu, M.A., Fillizolla, V.C. & Silva, O.M. 2009.
Levamisole does not prevent lesions of recurrent aphthous stomatitis: a double-
blind placebo-controlled clinical trial. Revista da Associacao Medica Brasileira,
55, 132-138.

Werth, V.P., Fivenson, D., Pandya, A.G., Chen, D., Rico, M.J., Albrecht, J. & Jacobus,
D. 2008. Multicenter randomized, double-blind, placebo-controlled, clinical trial
of dapsone as a glucocorticoid-sparing agent in maintenance-phase pemphigus
vulgaris. Arch Dermatol, 144, 25-32.

Williamson, P.R., Altman, D.G., Bagley, H., Barnes, K.L., Blazeby, J.M., Brookes,
S.T., Clarke, M., Gargon, E., Gorst, S., Harman, N., Kirkham, J.J., Mcnair, A.,
Prinsen, C.a.C., Schmitt, J., Terwee, C.B. & Young, B. 2017. The COMET
Handbook: version 1.0. Trials, 18, 280.

Williamson, P.R., Altman, D.G. & Blazeby, J.M. 2012. Developing core outcome sets
for clinical trials: issues to consider. Trials, 13.

Woolf, S.H., Grol, R., Hutchinson, A., Eccles, M. & Grimshaw, J. 1999. Potential
benefits, limitations, and harms of clinical guidelines. Bmj, 318, 527-530.

Worthington, H.V., Glenny, A.M., Mauleffinch, L.F., Daly, F. & Clarkson, J. 2010.
Using Cochrane reviews for oral diseases. Oral Dis, 16.

Wray, D., Graykowski, E.A. & Notkins, A.L. 1981. Role of mucosal injury in initiating
recurrent aphthous stomatitis. British Medical Journal, 283, 1569-1570.

Wu, D.X., Liu, J. & Zhou, P. 2018. The association between interleukin polymorphism
and recurrent aphthous stomatitis: A meta-analysis. Arch Oral Biol, 93, 3-11.

Xu, H.-H., Werth, V.P., Parisi, E. & Sollecito, T.P. 2013. Mucous Membrane
Pemphigoid. Dental Clinics of North America, 57, 611-630.

Yang, T.Y. & Jang, T.Y. 2009. The value of local botulinum toxin A injection in the
treatment of the pain of aphthous ulcer. European Archives of Oto-rhino-
laryngology, 266, 445-448.

260



Yazici, H., Chamberlain, M.A., Schreuder, I., D'amaro, J. & Muftuoglu, M. 1980. HLA
antigens in Behcet's disease: a reappraisal by a comparative study of Turkish and
British patients. Annals of the Rheumatic Diseases, 39, 344-348.

Yazici, H., Pazarli, H., Barnes, C.G., Tuzun, Y., Ozyazgan, Y., Silman, A. & Et, A.L.
1990. A controlled trial of azathioprine in Behcet's syndrome. The New England
Journal of Medicine, 322, 281-285.

Yazici, H., Tiiziin, Y., Pazarli, H., Yurdakul, S., Ozyazgan, Y., Ozdogan, H. & Et, A.L.
1984. Influence of age of onset and patient's sex on the prevalence and severity
of manifestations of Behget's syndrome. Annals of the Rheumatic Diseases, 43,
783-789.

Yazici, H., Ugurlu, S. & Seyahi, E. 2012. Behcget syndrome: is it one condition?
Clinical Reviews in Allergy and Immunology, 43, 275-280.

Yurdakul, S., Mat, C., Tlzin, Y., Ozyazgan, Y., Hamuryudan, V., Uysal, O. & Et, A.L.
2001. A double-blind trial of colchicine in Behget's syndrome. Arthritis and
Rheumatism, 44, 2686-2692.

Yurdakul, S. & Yazici, H. 2008. Behget’s syndrome. Best Practice and Research.
Clinical Rheumatology, 22, 793-809.

Yurdakul, S. & Yazici, Y. 2010. Epidemiology of Behget's syndrome and regional
differences in disease expression. In: YURDAKUL S, Y. Y. (ed.) Behget's
Syndrome. New York: Springer.

Zakka, L.R., Reche, P. & Ahmed, A.R. 2011. Role of MHC Class Il genes in the
pathogenesis of pemphigoid. Autoimmun Rev, 11, 40-7.

Zissis, N.P., Hatzioti, A.J., Antoniadis, D., Ninika, A. & Hatziotis, J.C. 1983.
Therapeutic evaluation of levamisole in recurrent aphthous stomatitis. Double-
blind comparison of two dosage schedules of levamisole and placebo. Journal of
Oral Medicine, 38, 161-163.

261



Appendices

262



APPENDIX 1. Systemic interventions for the management of RAS:

Medline (OVID) Search strategy

1. Stomatitis, aphthous/

2. (recur$ or reoccur$ or severe).ti,ab.

3.1and 2

4. ((recur$ or reoccur$ or severe) adj10 ((aphthous or apthous or mouth$ or oral$) adj3
(ulcer$ or lesion$ or stomatitis))).ti,ab.

5. (aphthae or aphthae).ti,ab.

6. "canker sore$".ti,ab.

7. "herpetiform ulcer$" ti,ab.

8. "periadenitis mucosa necrotica recurrens".ti,ab.

9. or/3-8
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APPENDIX 2. Systemic interventions for the management of RAS: Characteristics of included studies

Bratel 2005

Methods

Location of trial: GOteburg, Sweden

Number of centres: 1

Funding: supported by Paramedical A/S Denmark
Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: Clinic of Oral Medicine, Public Dental Service of Goteburg, Sweden

Age: mean 43.2 years (range = 21 to 68) in LongoVital group; mean 40.4 years (range = 21 to 54) in
placebo group

Gender: 28 females/22 males (16 females/9 males in LongoVital group; 12 females/13 males in placebo
group)

Inclusion criteria: at least 30 days of ulcers or at least 3 periods of RAS recurrences during phase 1
Exclusion criteria: not stated

Number randomised: 50

Number analysed: 50

Interventions

Comparison: LongoVital versus placebo
Gr A (n = 25): LongoVital herbal tablets 3 times per day for 6 months
Gr B (n = 25): placebo as for Gr A

Outcomes Ulcer duration, pain, number, size. Blood analyses (CD4+, CD8+ and CD3+ T cells, S-Asat, S-Alat, S-
ALP and S-gamma GT)
Duration of follow-up: 6 months treatment

{Notes Pre treatment phase 3 months then treatment phase of 6 months. Reported outcomes at 9 months (end of

treatment). Data presented as monthly average for pre-treatment and treatment period
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Risk of bias table

Bias jAuLétgheor;Sen t Support for judgement

IRandom sequence generation (selection bias)|Low risk Quote: "...stratified according to the minimization method..."
Allocation concealment (selection bias) Unclear risk  |No description

[Blinding of participants and personnel Unclear risk  |Quote: "...double-blind..."

(performance bias) Comment: no description in text

[Blinding of outcome assessment (detection |Unclear risk |Quote: "...double-blind..."

bias) Comment: no description in text

Incomplete outcome data (attrition bias) Low risk [Minimal drop-out. Unlikely to alter estimate of effect
Selective reporting (reporting bias) Unclear risk {Insufficient information; some confusion regarding timing of outcome assessment
Other bias Unclear risk |Potential bias with regards to the use of co-interventions

de Abreu 2009

Methods Location of trial: S&o Paulo, Brazil

Number of centres: 1
Funding: not stated

Trial ID: not stated

Type of RCT: parallel
Power calculation: not stated

Participants

Source of recruitment: Stomatology Outclinic, Federal University of S&o Paulo, Brazil

Age: range = 15 to 60 years; mean 38 years (SD 2.4) in clofazimine group; mean 34 years (SD 2.6) in
colchicine group; mean 45 years (SD 3.4) in placebo group

Gender: 68% males

Inclusion criteria: aphthous stomatitis episodes associated with intense pain (constant pain and difficulty
eating and speaking); no response to topical therapies

Exclusion criteria: hypersensitivity to clofazimine or colchicine; cardiac, renal, hepatic, hematologic, and
gastrointestinal abnormalities or evidence of underlying systemic diseases such as connective tissue
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diseases, malignant neoplasias, and infections (e.g. HIV); pregnant and lactating women; use of
|medications which may interact with colchicine (e.g. depressors of bone marrow and central nervous
system, sympathomimetics, acidifying or alkalizing agents, and NSAIDs) or with clofazimine (e.g.
dapsone, rifampicin, estrogens, and vitamin A); use of medications which may cause a beneficial action
on the lesions (e.g. corticosteroids, thalidomide, levamisole, pentoxifylline, or any immunomodulatory
agent)

Number randomised: 66

Number analysed: varies across outcomes and time points

Interventions

Comparison: clofazimine versus colchicine versus placebo

Gr A (n = 23): clofazimine 100 mg daily for 30 days, then 100 mg every other day
Gr B (n = 23): colchicine 0.5 mg 3 times per day
Gr C (n = 20): placebo pill twice per day

Outcomes Ulcer number, size, duration, pain intensity; time since last episode (frequency); patient satisfaction;
physician rated improvement; adverse events
Duration of follow-up: 6 months treatment

[Notes 80% of the study sample presented with minor clinical form, 12% with major form, and 8% with

herpetiform
Data presented as percentages. Number analysed per group at each time point due to exclusions from
analysis

Risk of bias table

Bias

Authors'

udgement Support for judgement

IRandom sequence generation (selection bias)

Unclear risk No description

Allocation concealment (selection bias)

Unclear risk No description
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IBlinding of participants and personnel
(performance bias)

Unclear risk Quote: "...partially blind..."
Comment: no description in text

[Blinding of outcome assessment (detection
bias)

Unclear risk Quote: "A physician who was not aware of the drug regimen of the patients also rated
{their improvement..."
However, the trial arms used different drug regimen so incomplete blinding

Incomplete outcome data (attrition bias) High risk No intention-to-treat. Imbalance in drop-outs.

Selective reporting (reporting bias) High risk No detail regarding lesion size, despite being listed as outcome assessed
Other bias Unclear risk No comparison at baseline

De Cree 1978

Methods Location of trial: Antwerp, Belgium

Number of centres: 1
Funding: not stated

Trial ID: not stated

Type of RCT: parallel
Power calculation: not stated

Participants

Source of recruitment: Clinical Research Unit, St Bartholomeus

Age: median 25 years (range = 14 to 72) in levamisole group; median 30 years (range = 14 to 74) in
placebo group

Gender: 13 females/5 males (6 females/3 males in levamisole group; 7 females/2 males in placebo
group)

Inclusion criteria: history of at least 1 aphthous lesion per month during the preceding year
Exclusion criteria: not stated

Number randomised: 18

Number analysed: 18

Interventions

Comparison: levamisole versus placebo
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Gr A (n =9): 50 mg levamisole tablet (patients received coded vial containing 27 tablets and, when a
RAS episode began, took 1 tablet 3 times per day for 3 consecutive days, provided at least 2 weeks had
elapsed since the previous drug period. Therefore there was enough medication to allow evaluation of 3
treatment episodes per patient. No patient received any concurrent medications

Gr B (n=9): placebo as for Gr A (all tablets identical in appearance)

Outcomes Median time interval between treatment periods (frequency); median duration of aphthous episodes; pain
Duration of follow-up: "Total duration of the study period to cross-over (that is, the median time
required for three RAS episodes to occur) was 95 (49 to 46 1) days for the levamisole group and 50 (45
to 75) days for the placebo group”

[Notes Exclusion of participants with systemic disease not explicit

Risk of bias table

. Authors' .
Bias fjudgement Support for judgement
IRandom sequence generation (selection lUnclear risk _
. No description
bias)
Allocation concealment (selection bias) {Unclear risk No description
[Blinding of RGNS and personnel Low risk Quote: "...all tablets were identical in appearance...”
(performance bias)
[Blinding of outcome assessment (detection |[Unclear risk Quote: "...double-blind..."
bias) Comment: no description in text
Incomplete outcome data (attrition bias) |Unclear risk {Unclear whether there were any drop-outs
Selective reporting (reporting bias) |High risk Pain not reported
Other bias |Unc|ear risk No other apparent biases but poorly reported study

Drinnan 1978
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Methods

Location of trial: Buffalo, USA

INumber of centres: 1

Funding: supported by Janssen R & D, Inc, New Jersey, USA
Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: patients were either under the care of one of the clinical investigators or were
referred by their physicians or dentists to the Department of Oral Medicine of the School of Dentistry at
{the State University of New York at Buffalo specifically for the study

Age: range = 9 to 65

Gender: 19 females/11 males

Inclusion criteria: documented history of at least 3 previous episodes of RAS; normally experienced at
[least 6 episodes during a 12-month period; able to take tablets

Exclusion criteria: pregnant; suffering from any chronic debilitating disease; receiving antibiotic or
steroid medication; suffered from continuous or persistent oral ulcerations i.e. were "never free" of ulcers
Number randomised: 30

Number analysed: 24

Interventions

Comparison: levamisole versus placebo

Gr A (n =11): 150 mg levamisole to be taken daily for 3 days at onset of first prodromal symptoms of an
ulcer (total of 450 mg per 3-day period) *, **

Gr B (n = 13): placebo as for Gr A

* Dose adjusted to not exceed 2.5 mg/kg per day for those weighing less than 70 kg

** Medication was not to be repeated within 1 week and a second 3-day course was only to be started for
a newly developing ulcer

Outcomes

{Ulcer number and duration; interval between episodes (frequency); pain; adverse events

—_

{Duration of follow-up: follow-up dependant on when patients took medication

[Notes
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Risk of bias table

Bias uAuLétgheor;sent Support for judgement

IRandom sequence generation (selection lUnclear risk N _—

bias) 0 description

Allocation concealment (selection bias) {Unclear risk  |No description

[Blinding of participants and personnel Low risk Quote: "The code for identifying active and placebo tablets, which looked identical, were

(performance bias) |kept in individually marked containers™

[Blinding of outcome assessment (detection [Unclear risk |Quote: "...double-blind..."

bias) Comment: no description in text

Incomplete outcome data (attrition bias) [High risk 4/15 in active group and 2/15 in placebo group not evaluated

Selective reporting (reporting bias) |High risk Pain not reported. Standard deviations not reported. Duration of lesions not reported for
all visits

Other bias [High risk Some patients reported continuous ulcers so unable to assess ulcer-free time. The mean

number of days between episodes was greater in the placebo group than in the active

group

Femiano 2003

Methods

Location of trial: Naples, Italy
INumber of centres: 1
Funding: not stated

Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Italy

Source of recruitment: Stomatology Clinic, School of Medicine and Surgery, 11 University of Naples,

Age: median 32 years; range = 21 to 48
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Gender: 24 females/6 males
Inclusion criteria: frequent minor RAS over more than 4 months; at least 3 episodes of aphthae each

month; no abnormal findings on investigation; failed to respond to conventional topical therapies
(usually corticosteroids)

Exclusion criteria: not stated

Number randomised: 30

Number analysed: 30

Interventions

Comparison: sulodexide versus prednisone versus placebo

Gr A (n =10): sulodexide ULS 250 orally twice per day for 1 month, then once per day for 1 month

Gr B (n = 10): oral prednisone 25 mg in the morning for 1 week, then dose reduction as follows: 20 mg
{in weeks 2 and 3; 15 mg in weeks 4 and 5; 10 mg in weeks 6 and 7; 5 mg in week 8

Gr C (n = 10): placebo (cellulose starch 100 mg) as for Gr A

Outcomes |Days to pain cessation (patient assessed VAS); days to ulcer epithelialization (patient assessed); number
of new aphthae; adverse events (recorded by patient)
[Duration of follow-up: 4 months (2 months treatment, 2 months follow-up)

[Notes Reported at ulcer level with no estimate of variability. Also authors report p values for t-tests despite

[three arm trial. Not clear which comparisons are being referred to with the p value results

Risk of bias table

Bias |jAul(thgheor:11n i Support for judgement
|Random sequence generation (selection lUnclear risk No description

bias) |

Allocation concealment (selection bias) |Unclear risk INo description

[Blinding of participants and personnel lUnclear risk Quote: "...double-blind..."
(performance bias) Comment: treatment B differs
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|Blinding of outcome assessment (detection lUnclear risk Quote: "...double-blind..."

bias) Comment: treatment B differs

Incomplete outcome data (attrition bias) Low risk Quote: "no drop-outs™

Selective reporting (reporting bias) [High risk [Number of days to pain cessation measured using VAS but pain intensity not
reported

Other bias |Unclear risk Potential imbalance with regard to gender

Femiano 2010

Methods

Location of trial: Naples, Italy
INumber of centres: 1
Funding: not stated

Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: Stomatology Clinic, School of Medicine and Surgery, 11 University of Naples,
Italy

Age: median 26 years; range = 18 to 48

Gender: 38 females/22 males (10 females/10 males in prednisone group; 12 females/8 males in
montelukast group)

Inclusion criteria: history of RAS for minimum 6 months with average of 2 outbreaks per month and 2 to
3 aphthae per outbreak; previous reporting in patient's clinical history of oral pain and discomfort during
outbreaks; unresponsive to topical betamethasone dipropionate ointment therapy used for 2 weeks or
difficulty applying topical ointment

Exclusion criteria: altered hematological parameters; gastrointestinal diseases; endocrine system
disorders; local oral factors which could favour the appearance of aphthae; other medications taken
usually or occasionally (NSAIDS, activators of adenosine triphosphate-sensitive potassium [nicorandil],
angiotensin-converting enzyme inhibitors, and antiarrhythmics)

[Number randomised: 60
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INumber analysed: unclear

Interventions

Comparison: prednisone versus montelukast (leukotriene receptor antagonist) versus placebo

Gr A (n = 20): oral prednisone 25 mg per day for 15 days, then 12.5 mg per day for 15 days, then 6.25
mg per day for 15 days, then 6.25 mg on alternate days for 15 days

Gr B (n = 20): oral montelukast 10 mg every evening for first month and then on alternate days for the
second month

Gr C (n = 20): placebo (cellulose) 100 mg every day for first month and then on alternate days for the
second month

Outcomes

[Number of lesions per month; pain;efficacy on time to resolution; adverse events

—

[Duration of follow-up: 4 months (2 months treatment, 2 months follow-up)

(Notes

Risk of bias table

Bias “Aulé;heor;Sen t Support for judgement
IRandom sequence generation (selection Low risk - "
bias) Quote: "...random number generator program on a computer...
Allocation concealment (selection bias) Low risk Quote: "...different operator...allocated patients"
[Blinding of participants and personnel {Unclear risk Quote: "...an identical white container..."
(performance bias) However, the trial arms used different drug regimen so incomplete blinding
[Blinding of outcome assessment (detection |{Unclear risk Quote: "All patients and all subsequent investigators...did not know the therapy used
bias) for each group”
However, the trial arms used different drug regimen so incomplete blinding
Incomplete outcome data (attrition bias) Low risk No patient drop-out
Selective reporting (reporting bias) |Unclear risk Important outcomes reported but not for all time points
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Other bias

Unclear risk Imbalance in gender between groups

Graykowski 1978

Methods

Location of trial: Bethesda, USA
INumber of centres: 1

Funding: not stated

Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: volunteers referred to the clinical section of the Laboratory of Oral Medicine
(National Institute of Dental Research, National Institutes of Health, Bethesda, Maryland, USA) by
private practitioners of medicine and dentistry.

Age: < 36 years (5 in tetracycline group/8 in placebo group); > 35 years (6 in tetracycline group/6 in
placebo group)

Gender: 14 females/11 males (4 females/7 males in tetracycline group; 10 females/4 males in placebo
group)

Inclusion criteria: willing to keep daily ulcer record charts and weekly appointments for 20 weeks; RAS
for at least 1 year and not free of ulcers for longer than 2 weeks during the preceding 6 months
Exclusion criteria: presence of any other mucous membrane ulcerative disease or a skin disease possibly
associated with oral lesions; finding of any physical or mental abnormality by the examining physician
which would interfere with or be affected by the study procedures

Number randomised: 35

Number analysed: 25

Interventions

Comparison: tetracycline versus placebo

Gr A (n =11): tetracycline suspension 5 ml teaspoon containing 250 mg tetracycline held in the mouth
for 2 minutes and then swallowed, 4 times per day at new ulcer outbreak, and continue for 20 doses (5
days). Also instructed not to take anything orally for 30 minutes following each treatment
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Gr B (n = 14): placebo as for Gr A

Outcomes |UIcer duration, pain, number, size
|Duration of follow-up: 12 weeks
[Notes Selection of patients was not based on the severity of their disease

Patients were not divided according to the predominant type of ulceration - major or minor
Exclusion of participants with systemic disease not explicit
Reported at ulcer level

Risk of bias table

Bias |jAul(J1tgheor:1int Support for judgement

IRandom sequence generation (selection Low risk Quote: "A pharmacist dispensed the medication according to a series of random numbers

bias) prepared by the statistician”

Allocation concealment (selection bias) Low risk Quote: "A pharmacist dispensed the medication according to a series of random numbers
prepared by the statistician. Numbers were assigned consecutively to the patients at the
beginning of the study"

[Blinding of par?icipants and personnel Low risk IPlacebo suspension

(performance bias)

[Blinding of outcome assessment (detection |{Unclear risk .

bias) No description

Incomplete outcome data (attrition bias) [High risk 10 out of 35 patients dropped out; unclear as to which group they were assigned

Selective reporting (reporting bias) |High risk Adjusted means only

Other bias |Unc|ear risk |Analysis at ulcer level with no accounting for cluster

Hamazaki 2006
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Methods

Location of trial: Toyamama, Japan

[Number of centres: 1 (please check as AMG put 2)
Funding: Science and Technology Agency of Japan
Trial 1D: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: internet/newspaper adverts
Age: mean 42 years (range = 21 to 70)

Gender: 22 females/8 males

Inclusion criteria: minor RAS at least once per month
Exclusion criteria: allergy and/or autoimmunity
Number randomised: 33

Number analysed: 30

Interventions

Comparison: perilla cooking oil versus soybean cooking oil

Gr A (n =17): perilla oil as only cooking oil

Gr B (n = 16): soybean oil as only cooking oil

Recruited participants were asked to maintain their body weight and physical activity levels

Outcomes Prevalence of minor RAS, resolution, fatty acid/dietary analysis, adverse effects
[Duration of follow-up: 8 months treatment
[Notes lUnclear if ulcer or patient level data

Summary data for prevalence of aphthae not available, presented as figures only

Risk of bias table

Bias

Authors' judgement|Support for judgement

Random sequence generation (selection
bias)

| -
Unclear risk No description
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Allocation concealment (selection bias) |Unc|ear risk INo description

[Blinding of participants and personnel lUnclear risk Quote: "...double-blind..."

(performance bias) Comment: no description in text

[Blinding of outcome assessment (detection |{Unclear risk Quote: "...double-blind..."

bias) Comment: no description in text

Incomplete outcome data (attrition bias) Low risk 3/30 patients not included in analysis but reasons given and unlikely to alter findings
Selective reporting (reporting bias) {Unclear risk [Not all important outcomes reported

Other bias Low risk |No other apparent biases

Kolseth 2005

Methods Location of trial: Oslo, Norway

INumber of centres: 1

Funding: supported by Paramedical A/S Denmark
Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: national newspaper and patient register of Faculty of Dentistry, University of
Oslo, Norway

Age: mean 42 years (range = 16 to 75)

Gender: 32 females/20 males

Inclusion criteria: minor RAS based on disease history and clinical inspection during a 60-day
[introduction period (at least 1 attack during this period)

Exclusion criteria: no severe physical or psychological illness, or oral disease apart from RAS; patients
who had taken LongoVital or any other systemic medication for RAS in the preceding 3 months
Number randomised: 60

Number analysed: 52
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Interventions

Comparison: LongoVital (vitamin/herbal supplement) versus LongoVital (herbal component alone)
versus placebo

Gr A (n = 20): LongoVital (vitamin/herbal supplement) - 3 tablets each morning

Gr B (n = 20): LongoVital (herbal component alone) - 3 tablets each morning

Gr C (n = 20): placebo - 3 tablets each morning

Outcomes |UIcer-free days, new ulcers, immunological parameters, patient's preference
|Duration of follow-up: 8 months (4 months treatment, 4 months follow-up)
[Notes Summary data reported as medians with 95% ClI

Risk of bias table

. Authors' .
Bias fjudgement Support for judgement
IRandom sequence generation (selection lUnclear risk

bias)

No description

Allocation concealment (selection bias)

|{Unclear risk  |[No description

[Blinding of participants and personnel
(performance bias)

Low risk Quote: "The tablets were coated to make them indistinguishable from each other™

[Blinding of outcome assessment (detection
bias)

{Unclear risk  |Quote: "...double-blind..."
Comment: no description in text

Incomplete outcome data (attrition bias)

|Unclear risk  [2/20, 4/20 and 2/20 patients withdrew from group A, B and C respectively. 4 of the
withdrawals in group A and B were due to indigestion

Selective reporting (reporting bias)

[High risk Pain not reported

Other bias

|High risk |[Use of alleviating drugs, mainly corticosteroids and antiseptic mouthwash. Study was
supported by Paramedical A/S, Denmark

Koray 2009
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Methods

Location of trial: Turkey
INumber of centres: 1
Funding: not stated

Trial ID: not stated

Type of RCT: parallel
Power calculation: not stated

Participants

Source of recruitment: not stated

Age: mean 42.6 years

Gender: not stated

Inclusion criteria: not stated

Exclusion criteria: presence of any significant local or systemic disease
Number randomised: 31

Number analysed: 31

Interventions

Comparison: beta-glucan versus placebo
Gr A (n=21): 10 mg 1.3 to 1.6 beta-glucan twice per day for 20 days
Gr B (n = 10): placebo as for Gr A

Outcomes Ulcer severe score (USS compound scale of number, duration, ulcer-free days, site and pain);
lymphocyte proliferation
{Duration of follow-up: 20 days treatment

[Notes

Risk of bias table

|Bias Authors' judgement Support for judgement
IRandom sequence generation (selection {Unclear risk .
bi No description
ias)
Allocation concealment (selection bias) |Unclear risk No description
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|BI|nd|ng of participants and personnel Unclear risk No description
(performance bias)
[Blinding of outcome assessment (detection |[Unclear risk _
g No description
bias)
Incomplete outcome data (attrition bias) Low risk All randomised participants included in analysis
Selective reporting (reporting bias) |Unclear risk Compound score
Other bias |Unc|ear risk Study reported as letter to editor; little information provided
Lalla 2012
Methods Location of trial: Connecticut, USA

[Number of centres: 1

Funding: The Patrick and Catherine Weldon Donaghue Medical Research Foundation, NIH General
Clinical Research Center and NIH career development grant

Trial ID: not stated

Type of RCT: parallel

Power calculation: sample size of at least 50 participants per group (after accounting for drop-outs)

needed to detect at least 65% probability that those receiving multivitamin intervention had a better
outcome to those receiving placebo; power = 0.80 at 5% significance level

Participants

Source of recruitment: from general population of Hartford County, Connecticut, via flyers, emails to
health center community and advertisements in local newspapers

Age: range = 18 to 72

Gender: 104 females/56 males

Inclusion criteria: validated history of at least three episodes of idiopathic minor RAS within the
previous twelve months

Exclusion criteria: smoking, pregnancy, regular use of vitamin supplements or any over the counter or
prescription agents for RAS, and a diagnosis of a systemic condition that can cause oral ulceration
Number randomised: 160

Number analysed: 160 (analysis on intention-to-treat basis despite 25 drop-outs in Gr A and 21 in Gr B)
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Interventions

Comparison: multivitamin versus placebo (lactose powder)

Gr A (n = 83): generic multivitamin supplement containing the US reference daily intake of essential
vitamins A, B1, B2, B3, B5, B6, B9, B12,C, D, D, E

Gr B (n=77): placebo as for Gr A

Outcomes Primary: number and duration of RAS episodes during the 1-year study period
Secondary: mouth pain and normalcy of diet
(Notes Compliance an issue

Risk of bias table

. Authors' -

Bias ljudgement Support for judgement

I;Zr;;j O SEEJEEE e (S EEro Low risk Quote: "computer-based pseudorandom number generator"

Allocation concealment (selection bias) Low risk Quote: "research pharmacist assigned participants..."” and "kept confidential records of
study drug assignment..."

[Blinding of participants and personnel Low risk Identical placebo

(performance bias)

[Blinding of outcome assessment (detection |Low risk "research pharmacist assigned participants..." and "kept confidential records of study drug

bias) assignment...", "not accessible to study investigators during the study"

Incomplete outcome data (attrition bias) Low risk 25/83 participants in the intervention group and 21/77 participants in the placebo group
dropped-out. Reasons not stated but analysis carried out on intention-to-treat basis

Selective reporting (reporting bias) Low risk Important outcomes reported

Other bias Low risk No other apparent biases

Lu 2004
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Methods

Location of trial: Beijing, China
INumber of centres: 1

Funding: not stated

Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: patients attending the China-Japan Friendship Hospital between January 2002 and
September 2002

Age: range = 14 to 65 (no mean or SD reported)

Gender: 39 females/21 males

Inclusion criteria: patients diagnosed with RAS

Exclusion criteria: severe RAS; Behcet's disease; anaemia; peptic ulcer; acute infective disease;
autoimmune disease; taken analgesics within 24 hours; taken antibiotics within 1 month; taken steroids
or immunosuppressants within 3 months

Number randomised: 60

Number analysed: 60

Interventions

Comparison: rofecoxib versus tinidazole (control)

Gr A (n = 30): oral rofecoxib for 4 days - 50 mg on first day and 25 to 50 mg per day on the following
days

Gr B (n = 30): oral tinidazole 1 g per day for 3 days

Outcomes

Total effective rate; pain intensity (VAS); ulcer size (diameter); diet scores
|Duration of follow-up: 4 days treatment

[Notes

Risk of bias table

Bias

Authors' judgement Support for judgement

Random sequence generation (selection
bias)

| . -
Unclear risk No description
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Allocation concealment (selection bias) |Unc|ear risk No description

[Blinding of participants and personnel lUnclear risk Quote: "...single-blind..."

(performance bias) Comment: no description in text

[Blinding of outcome assessment (detection |{Unclear risk Quote: "...single-blind..."

bias) Comment: no description in text

Incomplete outcome data (attrition bias) Low risk All patients included in analysis

Selective reporting (reporting bias) [High risk Only reported on pain

Other bias |Unc|ear risk Length of treatment time differs between groups
Meyer 1977

Methods Location of trial: Deurne, Belgium

[Number of centres: 1

Funding: Janssen Pharmaceutica supplied the samples
Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants Source of recruitment: not clearly stated

Age: median 41 years; range = 14 to 68

Gender: 87 male/37 female

Inclusion criteria:Had suffered RAS for years, at least one episode per month
Exclusion criteria: not discussed

Number randomised: 124

Number analysed: 124

Interventions Comparison: levamisole versus placebo
Gr A (n =75): 50 mg levamisole
Gr B (n = 49): placebo as for Gr A

in diameter of lesions

Outcomes |Number of RAS episodes per month; duration of episodes; number of lesions per episode; pain; changes
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—

|Duration of follow-up: end of each month, complete study 4 months

INotes

Exclusion of participants with systemic disease not explicit
Cumulative data rather than month/month

Risk of bias table

Bias leulé;heor;S;m Support for judgement

IRandom sequence generation (selection lUnclear risk o

bias) No description

Allocation concealment (selection bias) |Unclear risk  |No description

[Blinding of Dalllcipas and persennel Low risk Quote: "Tablets looked identical and were supplied in identical coded bottles™

(performance bias)

[Blinding of outcome assessment (detection |Unclear risk |Quote: "...double-blind..."

bias) Comment: no description in text

Incomplete outcome data (attrition bias) [High risk 9 drop-outs but no discrepancies between groups (levamisole: 4/32; placebo: 5/39);
however, no pain data at month 4 for 7/39 in placebo group compared to 2/32 in the active
group

Selective reporting (reporting bias) Low risk Main outcomes reported

Other bias [High risk Imbalance in gender and smoking habits between groups at baseline

Miller 1978

Methods Location of trial: Pennsylvania, USA

Number of centres: 1
Funding: grants from Janssen Pharmaceutical Company and National Institutes of Health, National
Research Service Award
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Trial ID: 1 T32 DE07036
Type of RCT: parallel
Power calculation: not stated

Participants

Source of recruitment: Department of Oral Medicine, University of Pennsylvania, Philadelphia, USA
Age: mean 38.7 years

Gender: 15 females/5 males

Inclusion criteria: severe RAS defined as minimum of 12 episodes per year; previous visual confirmation
of oral lesions; no self-referrals; older than 18 years of age

Exclusion criteria: evidence of concomitant disease or any condition which may be contributory to the
ulcers

Number randomised: 32

Number analysed: 20

Interventions

Comparison: levamisole versus placebo

Gr A (n = 10): levamisole 150 mg for 11 days followed by 11 day period of no drug intake. This 2-week
schedule was continued for duration of treatment (with reduction of dosage as required)

Gr B (n = 10): placebo as for Gr A

Outcomes

IMean number of ulcers; duration

—

|Duration of follow-up: minimum 9 week treatment (unclear)

(Notes

Risk of bias table

. Authors' .
Bias ljudgement Support for judgement
|Random sequence generation (selection Low risk Third party
bias)
Allocation concealment (selection bias) Low risk Third party
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|BIinding of participants and personnel Low risk Quote: "...neither of the investigators directly involved in patient management had
(performance bias) access to the code book..."

[Blinding of outcome assessment (detection |Low risk

bias) Code not known by outcomes assessor

Incomplete outcome data (attrition bias) [High risk Only subjects who participated for at least 9 weeks were included in the analysis
Selective reporting (reporting bias) |Unc|ear risk Pain not reported

Other bias |High risk Difference in mean number of days in study. Gender imbalance at baseline

Mousavi 2009

Methods

Location of trial: Tehran, Iran
INumber of centres: 1
Funding: not stated

Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: patients referred to the Oral Medicine Clinic of Tehran University, Iran, from
|[March 2002 to March 2004

Age: not stated

Gender: not stated

Inclusion criteria: 18 to 65 years old; presented with 1 to 5 aphthous ulcers of less than 24-hours
duration; more than 5 episodes in the preceding year; ulcers diameter was not greater than 6 mm; not
suffering from acute or chronic diseases of the oral mucosa

Exclusion criteria: concurrent clinical conditions; ulcers as a manifestation of a systemic disease process
such as ulcerative colitis, Crohn's disease, Behcet's disease, or serious anaemia; history of alcohol or
drug abuse; taking any narcotic analgesics; history of systemic immunosuppressive therapy

Number randomised: 100

Number analysed: 100
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Interventions

Comparison: homeopathic medicine (individually tailored for each patient) versus placebo (identical
sucrose globules)

Gr A (n =50): single dose of homeopathic medicine in 6C dilution, in liquid form, diluted in 100 ml of
water. The same dose was repeated after 12 hours

Gr B (n = 50): single placebo globule diluted in 100 ml of water and repeated after 12 hours

Outcomes

[Ulcer size (clinical measurement); pain (VAS) - both measures converted to an efficacy index (El)
calculated as a percentage of the baseline value and evaluated

on a 4-rank scale:

Healed: EI = 100%

Marked improvement: 70 to 99%

Moderate improvement: 30 to 69%

No improvement: < 30%

=Duration of follow-up: intervention on day 1 with follow-up on days 4 and 6

INotes

Individually tailored homeopathic treatments
Summary data for pain score and ulcer size presented as figure only

Risk of bias table

Bias

Authors' judgement Support for judgement

IRandom sequence generation (selection
bias)

Low risk Quote: "...computer generated random list..."

Allocation concealment (selection bias)

{Unclear risk No description

[Blinding of participants and personnel
(performance bias)

Low risk Patients-only blinded

IE’ng)dmg O QUHEDTIS BESCESTIENT {(PEUEon | SRS Outcomes assessment carried out by investigators
Incomplete outcome data (attrition bias) Low risk No drop-outs
Selective reporting (reporting bias) Low risk Main outcomes reported
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Other bias Low risk No other apparent biases
Olson 1978
Methods Location of trial: San Francisco, USA

INumber of centres: 1

Funding: Janssen R & D Inc supplied levamisole
Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: patients referred to the Oral Medicine Clinic, University of California, San
Francisco, USA

Age: not stated

Gender: 27 females/21 males

Inclusion criteria: RAS attacks at least every other month

Exclusion criteria: not stated

Number randomised: 48

Number analysed: 48

Interventions

Comparison: levamisole versus placebo

Gr A (n = 23): single dose of 1 tablet (50 mg per tablet) repeated 3 times per day for 3 days. Dosage was
not repeated more often than weekly. New lesion had to be present to re institute therapy. Each patient
repeated schedule for the course of 6 episodes of aphthae. Patients took no concurrent medication for
{their condition

Gr B (n = 25): identical placebo as for Gr A

Outcomes |Days between attacks (frequency); duration; pain (self-assessed); investigator's clinical evaluation of
patient's subjective treatment response
{Duration of follow-up: variable

[Notes
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Risk of bias table

Bias uAuLétgheor;sent Support for judgement

IRandom sequence generation (selection lUnclear risk N _—

bias) 0 description

Allocation concealment (selection bias) |{Unclear risk  |No description

[Blinding of participants and personnel Low risk Quote: "...active and placebo tablets were obviously identical except for the presence or

(performance bias) absence of levamisole™

[Blinding of outcome assessment (detection |Low risk Quote: "...codes broken when the patient completed the sixth episode of double-blind

bias) medication”

Incomplete outcome data (attrition bias) |[Unclear risk  |Quote: "...patients who had been on levamisole continued if they had experienced
improvement and were dropped from the study if they had not"

Selective reporting (reporting bias) Low risk Main outcomes reported

Other bias [High risk Confusion regarding dropping of patients, plus "most people assessed for 4 of 6
episodes”

Pakfetrat 2010

Methods Location of trial: Tehran and Mashhad, Iran

{Number of centres: 2

Funding: not stated

Trial ID: not stated

Type of RCT: parallel

Power calculation: sample size of 17 patients in each group, power = 0.80

Participants

schools

Source of recruitment: oral medicine clinics of 2 universities including Tehran and Mashhad dental

289




Age: mean 31 years

Gender: 22 females/12 males

Inclusion criteria: history of RAS (at least 3 episodes per month); unresponsive to conventional topical
{treatments; no medication taken to treat RAS in 2 weeks prior to beginning of the study; 18 years or
over; normal biochemical screening

Exclusion criteria: previous medical history of systemic disease; taken medication which may affect the
immune system; involvement of other mucous membranes

Number randomised: 34

Number analysed: 34

Interventions

Comparison: colchicine versus prednisolone
Gr A (n =17): 0.5 mg colchicine per day for 3 months
Gr B (n = 17): 5 mg prednisolone per day for 3 months

Outcomes

Size; number of lesions; recurrence; intensity of pain; burning sensation; side effects
-

|Duration of follow-up: 12 weeks treatment, assessed at 2-week intervals

[Notes

Risk of bias table

Bias [iAul(thgheor:]S;n i Support for judgement

IRandom sequence generation (selection Low risk Quote: "To guarantee blinding a random number was generated for each participant

bias) using SPSS software"

Allocation concealment (selection bias) Low risk Quote: "Patients were referred to the pharmacist to pick up their assigned medication
according to their number"

24 el i) parpmpants el ST Low risk Quote: "All tablets were enclosed in identical sealed dark boxes"

(performance bias)
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|BIinding of outcome assessment (detection

lUnclear risk  |Quote: "...double-blind..."

bias) Comment: no description in text
Incomplete outcome data (attrition bias) Low risk All patients included in analysis
Selective reporting (reporting bias) Low risk Main outcomes reported

Other bias Low risk No other apparent biases
Pourahmad 2010

Methods Location of trial: Jahrom, Iran

[Number of centres: 1

Funding: Shifoo Company produced camel thorn distillate (intervention); financial support from Jahrom
|University of Medical Sciences

Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: patients presenting to the Internal Medicine Clinic at Jahrom University of
|[Medical Sciences for evaluation and treatment of RAS

Age: mean 27.4 years in camel thorn group; mean 31.8 years in placebo group

Gender: 44 females/49 males (22 females/27 males in camel thorn group; 22 females/22 males in
placebo group)

Inclusion criteria: an aphthous lesion on oral mucosa and history of recurrent similar lesions
Exclusion criteria: presence of the lesion for more than 3 days prior to presentation; use of medication
prior to presentation; Behget's disease or other autoimmune disorder (or history of); lack of compliance
with/discontinuation of study drug; long distance between the patient's home and clinic (which may
affect ability to return for follow-up visits); children or very elderly (unlikely to be able reliably report
severity of pain); if lesions were suspected to be herpes simplex ulcers

Number randomised: 93

Number analysed: 93

Interventions

Comparison: camel thorn distillate versus placebo (distilled water)

291




Gr A (n =49): 40 ml solution 4 times per day until complete resolution of symptoms (drug held in the
mouth for 1 minute and then swallowed)
Gr B (n = 44): placebo as for Gr A

Outcomes Size of lesions (diameter); pain intensity (0 to 10 numerical rating scale); time to complete resolution of
symptoms (when lesion diameter and pain = 0); side effects

—

|Duration of follow-up: up to 14 days (or complete resolution if sooner)

(Notes

Risk of bias table

|Bias Authors' judgement Support for judgement
IRandom sequence generation (selection |Unclear risk _—
. No description
bias)
Allocation concealment (selection bias) |Unclear risk Quote: "...patient was sent to pharmacy to obtain their study drug"
Comment: unclear if allocation was concealed
[Blinding of participants and personnel Low risk

. Quote: "...solutions were placed in identical containers"
(performance bias)

[Blinding of outcome assessment (detection |[Unclear risk _
No description

bias)

Incomplete outcome data (attrition bias) {Unclear risk Insufficient information regarding patients analysed
Selective reporting (reporting bias) Low risk Main outcomes reported

Other bias Low risk No other apparent biases

Preshaw 2007

Methods Location of trial: Newcastle, UK
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INumber of centres: 1

Funding: not stated

Trial ID: not stated

Type of RCT: parallel

Power calculation: power = 0.85 for 20 participants in each group

Participants

Source of recruitment: patients presenting with long-term history of RAS at the Oral Medicine Clinic at
[Newcastle Dental Hospital

Age: mean 40 years (range = 18 to 64)

Gender: 32 females/18 males

Inclusion criteria: history of RAS necessitating appointments on oral medicine clinic more than 2 times
per year

Exclusion criteria: deficiencies in serum ferritin, vitamin B12 and/or folate; pregnant or nursing
(lactating) women; known hypersensitivity to tetracyclines; women of child-bearing potential not taking
adequate contraceptive precautions; taking clinically significant concomitant drugs; patients with
diabetes mellitus, systemic infection, kidney or liver disease; patients requiring prophylactic antibiotic
coverage for routine dental therapy

Number randomised: 50

Number analysed: 50

Interventions

Comparison: subantimicrobial dose doxycycline versus placebo (identical in appearance)
Gr A (n = 25): subantimicrobial dose doxycycline 20 mg twice daily for 90 days
Gr B (n = 25): placebo as for Gr A

Outcomes [Number of new ulcers; pain (VAS); additional ulcer treatment
|Duration of follow-up: 90 days treatment
(Notes |Data presented at 90-day end of treatment and over treatment period

Risk of bias table

293




Bias

Authors'

judgement Support for judgement

IRandom sequence generation (selection
bias)

Low risk Quote: "A predetermined computer generated randomisation schedule™

Allocation concealment (selection bias)

|{Unclear risk No description

Ialé?%' Prggczag;;t‘;)pants e [FREDNE Low risk Quote: "Placebo and SDD tablets were identical in appearance”

[Blinding of outcome assessment (detection |Low risk .

bias) Patient reported outcomes

Incomplete outcome data (attrition bias) Low risk All patients included in analysis

Selective reporting (reporting bias) Low risk Main outcomes reported

Other bias [High risk Quote: "All subjects were permitted to use any additional ulcer management therapies

at any time during the study"
Pharma as co-author

Samet 2007

Methods

Location of trial: Boston, USA

[Number of centres: 1

Funding: not stated

Trial ID: IRB #M10778-101

Type of RCT: parallel

Power calculation: not stated (pilot study)

Participants

Source of recruitment: patients presenting for treatment at Harvard School of Dental Medicine clinics,
members of the local community, and word-of-mouth referrals, recruited over a 10-month period
Age: not stated (at least 18 years old at the time of enrolment)

Gender: not stated
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Inclusion criteria: at least 18 years old at the time of enrolment; RAS not associated with other
conditions (e.g. anaemia, vitamin deficiencies, inflammatory bowel disease, celiac disease, Behcet's
disease, Reiter's disease, or HIVV-associated immunosuppression)

Exclusion criteria: history of allergy to propolis, bee products, or bee sting

Number randomised: 19

Number analysed: 19

Interventions

Comparison: bee propolis versus placebo (calcium-based food supplement)

Gr A (n =10): bee propolis 1 capsule (500 mg) per day

Gr B (n=9): placebo as for Gr A

Patients asked not to use any other product for the prevention or treatment of aphthous ulcers while

participating in this study

Frequency of RAS outbreaks (self-reported); number of new ulcers; duration; subjective severity (1 to 10

Outcomes
scale); patient-reported improvement in quality of life
|Duration of follow-up: 6 months treatment (minimum i.e. some were longer)
(Notes Pilot study
Risk of bias table
. Authors' .
Bias jjudgement Support for judgement
IRandom sequence generation (selection lUnclear risk _—
. No description
bias)
Allocation concealment (selection bias) {Unclear risk No description
[Blinding of participants and personnel Low risk Quote: "neither the participants nor the investigators knew the identity of the product
(performance bias) distributed"
Blinding of outcome assessment (detection |Low risk Quote: "neither the participants nor the investigators knew the identity of the product
bias) distributed"
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Incomplete outcome data (attrition bias)

|Unc|ear risk |Uneven drop-outs; unclear if intention to treat analysis undertaken

Selective reporting (reporting bias)

|High risk Duration and perceived severity of ulcers not reported

Other bias

Low risk No other apparent biases

Thornhill 2007

Methods

Location of trial: Manchester, UK

INumber of centres: 1

Funding: Hoechst Marion Roussel provided pentoxifylline and matching placebo tablets
Trial ID: NCT00315679

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: posters in offices or surgical areas of general medical and general dental
practitioners in the Greater Manchester area, then screened for suitability using standardised telephone
questionnaire

Age: overall range = 18 to 55 years; overall mean 33 years (SD 10.2); mean 34 years (SD 8.1) in
pentoxifylline group (range = 21 to 55); mean 33 years (SD 12.6) in placebo group (range 18 to 53)
Gender: 17 females/9 males (9 females/5 males in pentoxifylline group; 8 females/4 males in placebo
group)

Inclusion criteria: more than 2 ulcers per month for more than 6 months; no current treatment for
ulceration or a willingness to stop the current treatment; aged 16 to 65 years; not taking ketorolac,
{theophylline or antihypertensive medications except diuretics (contraindicated in patients taking
pentoxifylline); no underlying systemic conditions which would contraindicate taking pentoxifylline (e.g.
pregnancy, hypotension, ischaemic heart disease, allergy to pentoxifylline, etc)

Exclusion criteria: see inclusion criteria

Number randomised: 26

Number analysed: 26 (intention-to-treat analysis)

Interventions

Comparison: pentoxifylline versus placebo (identical)
Gr A (n =14): 400 mg tablet of pentoxifylline 3 times per day with food for 60 days
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Gr B (n = 12): placebo as for Gr A
Outcomes [Ulcer number; size; number of episodes; pain (10-point scale)

[Duration of follow-up: 180 days (60 days treatment and 60 days follow-up)
(Notes

Risk of bias table

. Authors' -
Bias ljudgement Support for judgement
|tl?i::lr;;jom sequence generation (selection Low risk Quote: "computer generated random number"”
Allocation concealment (selection bias) Low risk Third party allocation
[Blinding of Dalllcipas and persennel Low risk Quote: "drug and placebo control...identical oblong pink tablets"
(performance bias)
[Blinding of outcome assessment (detection |Low risk Quote: "trial number not released by pharmacy until after the study had been
bias) completed"”
Incomplete outcome data (attrition bias) Low risk Intention-to-treat analysis undertaken
Selective reporting (reporting bias) [High risk Compound score
Other bias Low risk No other apparent biases

Van de Heyning 1978

Methods

Location of trial: Turnhout, Belgium
INumber of centres: not stated/unclear
Funding: not stated

Trial ID: not stated
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Type of RCT: parallel
Power calculation: not stated

Participants

Source of recruitment: not stated

Age: mean 33.6 years in levamisole group (range = 20 to 53); mean 32.8 years in placebo group (range =
18 to 45)

Gender: 9 females/4 males (5 females/2 males in levamisole group; 4 females/2 males in placebo group)
Inclusion criteria: at least 1 aphthous lesion per month in the preceding year

Exclusion criteria: not stated

Number randomised: 13

Number analysed: 13

Interventions

Comparison: levamisole versus placebo (identical)

Gr A (n =7): levamisole 50 mg 3 times per day for 3 consecutive days, repeated every other week for 2
months (36 tablets given to each participant)

Gr B (n = 6): placebo as for Gr A

Outcomes |UIcer frequency; duration; number; pain (all recorded by patient on a diary card)
|Duration of follow-up: 2 months treatment
(Notes Exclusion of participants with systemic disease not explicit

Risk of bias table

|Bias Authors' judgement Support for judgement
- - 1 ;
|Random sequence generation (selection Unclear risk No description
bias)
Allocation concealment (selection bias) |Unclear risk INo description
[Blinding of participants and personnel lUnclear risk Quote: "...double-blind..."

(performance bias)

Comment: insufficient description in text
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|Blinding of outcome assessment (detection lUnclear risk Quote: "...double-blind..."

bias) Comment: insufficient description in text
Incomplete outcome data (attrition bias) Low risk {No drop-outs

Selective reporting (reporting bias) Low risk Main outcomes reported

Other bias Low risk [No other apparent biases

Volkov 2009

Methods Location of trial: the Negev, Israel

[Number of centres: not stated/unclear

Funding: Solgar (pharmaceutical company) provided "partial funding”

Trial ID: not stated

Type of RCT: parallel

Power calculation: power = 0.80 for 24 participants in each group (given the assumption of a 'no
aphthous ulcers status' of 73% among patients in the intervention group and 30% of those in control

group)

Participants

Source of recruitment: personal letters sent by email from 20 family physicians

Age: mean 33.1 years (SD 9.57) in vitamin B12 group (range = 21 to 62); mean 29.15 years (SD 6.61) in
placebo group (range = 18 to 47)

Gender: 29 females/29 males (15 females/16 males in vitamin B12 group; 14 females/13 males in
placebo group)

Inclusion criteria: older than 18 years; suffering from RAS for at least 1 year (at least 1 outbreak every 2
months)

Exclusion criteria: known systemic diseases concurrent with lesions in the mouth (Behcet's disease,
rheumatoid arthritis, lupus, AIDS); received treatment with vitamin B12 in any form for the last year;
received other concurrent treatment for aphthous ulcers; were pregnant or nursing; had Leber's optic
atrophy; suffered from psychosis; or had a known vitamin B12 deficiency

Number randomised: 58

Number analysed: 52
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Interventions Comparison: sublingual vitamin B12 versus placebo (same ingredients except for the vitamin B12)

Gr A (n = 27): vitamin B12 1000 mcg in a 100 mg tablet once daily before going to sleep for 6 months
Gr B (n = 25): placebo as for Gr A

Outcomes Average duration (days) of an aphthous stomatitis episode; monthly number of aphthous ulcers; severity
of pain (patient assessed) according to the Numerous Rating Scale (NRS); side effects

[Duration of follow-up: 6 months treatment (with monthly follow-up)

(Notes |Unc|ear if mean or median data presented. No variance presented
Risk of bias table

. Authors' .
Bias ljudgement Support for judgement
I;er];j 9 SELRTEE B e (B8O Low risk Quote: "...batch numbers generated by a computer program"
Allocation concealment (selection bias) {Unclear risk  |No description
[Blinding of participants and personnel Low risk Quote: "The physicians and the participants were blinded to the group assignment until
(performance bias) {the study ended", "...types of tablets were the same in shape, size, color, and flavor"
[Blinding of outcome assessment (detection |Low risk Quote: "The physicians and the participants were blinded to the group assignment until
bias) {the study ended"
Incomplete outcome data (attrition bias) Low risk 27/31 in the intervention group and 25/27 in the placebo group completed the study,

[therefore no discrepancies in drop-out between groups

Selective reporting (reporting bias) Low risk Main outcomes reported
Other bias |Unclear risk  |Quote: "Solgar pharmaceutical company provided partial funding for this study"
Weckx 2009
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Methods

Location of trial: Sdo Paulo, Brazil
INumber of centres: 1

Funding: unknown (translated)
Trial ID: unknown (translated)
Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: patients presenting with recurrent aphthae at the Stomatology Outpatient Sector of
{the Federal University of Sdo Paulo/Paulista School of Medicine

Age: mean 39.1 years in levamisole group (range = 17 to 83); mean 25.9 years in placebo group (range =
12 to 46)

Gender: 17 females/7 males (9 females/5 males in levamisole group; 8 females/2 males in placebo
group)

Inclusion criteria: RAS (minor form) at least episode per month for the past 12 months

Exclusion criteria: contraindications to the use of levamisole; pregnant women

Number randomised: 28

Number analysed: 24

Interventions

Comparison: levamisole versus placebo

Gr A (n = 14): levamisole 150 mg on Mondays, Wednesdays and Fridays in the first 4 weeks, then on
alternate weeks from the 5th to 12th week, then every 3 weeks from the 13th to 24th week

Gr B (n = 10): placebo as for Gr A

Outcomes Frequency of episodes per month; number of lesions per episode; duration in days of each episode; pain;
adverse effects; medical evaluation
[Duration of follow-up: 25 weeks

[Notes Unclear if mean or median vales presented

Exclusion of participants with systemic disease not explicit

Risk of bias table
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. Authors' -
Bias judgement Support for judgement
|Eizr;;iom sequence generation (selection Low risk Quote: "randomly by drawing lots"
Allocation concealment (selection bias) |Unclear risk No description
[Blinding of participants and personnel lUnclear risk .
(performance bias) No description
[Blinding of outcome assessment (detection |{Unclear risk _—
g No description
bias)
Incomplete outcome data (attrition bias) |Unclear risk 4/28 drop-outs; group not specified
Selective reporting (reporting bias) |High risk Composite value for clinical improvement reported without any definition of
composite value
Other bias |Unclear risk No other apparent biases but poorly reported study
Zissis 1983
Methods Location of trial: Thessaloniki, Greece

INumber of centres: not stated
Funding: not stated

Trial ID: not stated

Type of RCT: parallel

Power calculation: not stated

Participants

Source of recruitment: not stated (recruited over 6-month period)

Age: median 32 years in Gr A; median 25 years in Gr B; median 31 years in Gr C

Gender: 20 females/13 males (10 females/3 males in Gr A; 4 females/7 males in Gr B; 6 females/3 males
{in Gr C)

Inclusion criteria: at least 1 episode monthly during past 6 months

Exclusion criteria: history of agranulocytosis due to drug intake; pregnant women
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Number randomised: 33

Number analysed: unclear ("Two patients in group A and two patients in group B interrupted their
treatment early because of unwanted effects but they were followed-up for the whole 16 week
observation period and they were evaluated separately. After stopping their treatment, side effects
subsided and from the point of view of disease severity, they returned to their pre-trial condition")

Interventions

Comparison: levamisole versus levamisole plus placebo versus placebo

All groups took medication (all identical) for 2 consecutive days per week (given 2 vials numbered 1 and
2 - first day medication taken from vial 1 and the next day from vial 2)

Gr A (n = 13): levamisole 50 mg 3 times per day for days 1 and 2

Gr B (n = 11): levamisole 50 mg 3 times per day for day 1 and placebo tablet 3 times per day for day 2
Gr C (n=9): placebo tablet 3 times per day for days 1 and 2

Outcomes |Duration of ulcers (days); frequency of episodes per month; number of ulcers in each episode; ulcer size;
pain (O to 4 scale); adverse effects
|Duration of follow-up: 16 weeks treatment

[Notes Inconsistencies if data presented

Risk of bias table

|Bias Authors' judgement Support for judgement

IRandom sequence generation (selection {Unclear risk NG descrioti

bias) 0 description

Allocation concealment (selection bias) |Unclear risk No description

[Blinding of participants and personnel lUnclear risk Quote: "...double-blind..."

(performance bias) Comment: insufficient description in text
[Blinding of outcome assessment (detection |[Unclear risk Quote: "...double-blind..."

bias) Comment: no description in text
Incomplete outcome data (attrition bias) Low risk All patients included in analysis
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Selective reporting (reporting bias)

High risk

Inconsistencies in presented data in the tables

Other bias

Low risk

No other apparent biases

Footnotes

AIDS = acquired immune deficiency syndrome

CIl = confidence interval

HIV = human immunodeficiency virus

NSAIDs = nonsteroidal anti-inflammatory drugs

RAS = recurrent aphthous stomatitis

RCT = randomised controlled trial
SD = standard deviation
VAS = visual analogue scale
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APPENDIX 3. Systemic interventions for the management of RAS: data analysis

Fixed, 95% CI)

Outcome or Subgroup Studies Participants|Statistical Method Effect Estimate
1.1 Recurrence 1 Risk Ratio(M-H, Fixed, 95% CI) No totals
- . Risk Ratio(M-H, Fixed,
1.1.1 Colchicine versus prednisolone 950 CI) No totals
1.2 Episode duration (days) 4 [Mean Difference(lV, Fixed, 95% CI) No totals
L Mean Difference(lV,

1.2.1 Vitamin B12 versus placebo 1 Fixed, 95% CI) No totals
1.2.2 Montelukast versus Mean Difference(lV, No totals
placebo Fixed, 95% CI)

1.2.3 Prednisone versus Mean Difference(lV, No totals
placebo Fixed, 95% CI)
1.2.4 Prednisone versus Mean Difference(lV, No totals
montelukast Fixed, 95% CI)
1.2.5 Perilla versus Mean Difference(lV, No totals
soybean Fixed, 95% CI)
1.2.6 Multivitamin Mean Difference(lV, No totals
versus placebo Fixed, 95% CI)
1.3 Number of new lesions 3 [Mean Difference(1V, Fixed, 95% CI) No totals
1.3.1 Multivitamin versus placebo 4 G (DTHEEmE e No totals
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1.3.2 Montelukast versus

Mean Difference(lV,

No totals

placebo Fixed, 95% CI)
1.3.3 Prednisone versus Mean Difference(1V, No totals
placebo Fixed, 95% CI)
1.3.4 Prednisone versus Mean Difference(lV, No totals
montelukast Fixed, 95% CI)
1.3.5 SDD versus Mean Difference(lV, No totals
placebo Fixed, 95% CI)
1.4 Number of new lesions per day [Mean Difference(1V, Fixed, 95% CI) No totals
Mean Difference(lV,
1.4.1 SDD versus placebo Fixed, 95% Cl) No totals
1.5 Number of new lesions per week [Mean Difference(lV, Fixed, 95% CI) No totals
. Mean Difference(lV,
1.5.1 Tetracycline versus placebo Fixed, 95% CI) No totals
LB INUlEs @i ety [0S (107 g (8 [Mean Difference(1V, Fixed, 95% CI) No totals
month tx)
: Mean Difference(lV,
1.6.1 LongoVital herbal alone Fixed, 95% Cl) No totals
1.7 Levamisole versus placebo Risk Ratio(M-H, Fixed, 95% CI) No totals
1.7.1 Decrease in frequency of attacks NS RENE SR (AP No totals

95% CI)
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1.7.2 Decrease in

Risk Ratio(M-H, Fixed,

month tx)

duration of attacks 95% CI) NO ol
1.7.3 Decrease in Risk Ratio(M-H, Fixed, No totals
number of ulcers 95% CI)

. Risk Ratio(M-H, Fixed,
1.7.4 Decrease in pain 95% CI) No totals

1.8 Number of episodes per month [Mean Difference(lV, Fixed, 95% CI) No totals

L Mean Difference(lV,
1.8.1 Vitamin B12 versus placebo Fixed, 95% Cl) No totals
1.9 Ulcer-free status Risk Ratio(M-H, Fixed, 95% CI) No totals

N Risk Ratio(M-H, Fixed,

1.9.1 Vitamin B12 versus placebo 95% Cl) No totals
1.9.2 Rofexib versus Risk Ratio(M-H, Fixed, No totals
tinidazole 95% CI)

1.9.3 Homeopathy Risk Ratio(M-H, Fixed,
versus placebo 95% CI) N
LU0 NIV ©ff G257 A7 (7300 [ et (6 [Mean Difference(1V, Fixed, 95% CI) No totals
month tx)
: Mean Difference(lV,

1.10.1 LongoVital herbal alone Fixed, 95% CI) No totals

oL BT S OF BN [P e (& Mean Difference(IV, Fixed, 95% CI) No totals
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Mean Difference(lV,

versus placebo

Fixed, 95% CI)

1.11.1 LongoVital herbal alone Fixed, 95% Cl) No totals

L2 e CIsemimit (537 imeiin (6 [Mean Difference(1V, Fixed, 95% CI) No totals

month tx)

: Mean Difference(lV,
1.12.1 LongoVital herbal alone Fixed, 95% CI) No totals
1.13 Number of ulcers at completion [Mean Difference(1V, Fixed, 95% CI) No totals
- . Mean Difference(1V,
1.13.1 Colchicine versus prednisolone Fixed, 95% CI) No totals
dose doxycycline verss Mean Difference(1V, No toals
Fixed, 95% CI)
placebo
1.14 Pain (VAS) [Mean Difference(lV, Fixed, 95% CI) No totals
Mean Difference(lV,

1.14.1 SDD versus placebo Fixed, 95% Cl) No totals
1.14.2 Colchicine versus Mean Difference(lV, No totals
prednisolone Fixed, 95% CI)

1.14.3 Vitamin B12 Mean Difference(lV, No totals
versus placebo Fixed, 95% CI)
1.14.4 Montelukast Mean Difference(lV, No totals
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1.14.5 Multivitamin
versus placebo

Mean Difference(lV,
Fixed, 95% CI)

No totals
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APPENDIX 4. Interventions for managing oral ulcers in Behcet's

disease: Search strategies

MEDLINE (OVID)

1. Behcet syndrome/

2. (Behcet adj2 (syndrome$ or disease)).ti,ab.

3. ("triple-complex syndrome$" or "triple-complex disease$").ti,ab.
4. 0r/1-3

5. Stomatitis, aphthous/

6. ((aphthous or apthous or mouth$ or oral$) adj3 (ulcer$ or lesion$ or
stomatitis)).ti,ab.~

7. (aphthae or apthae).ti,ab.

8. "canker sore$".ti,ab.

9. "herpetiform ulcer$".ti,ab.

10. "periadenitis mucosa necrotica recurrens".ti,ab.

11. or/5-10

12. 4 and 11

The above subject search was linked with the Cochrane Highly Sensitive Search
Strategy (CHSSS) for identifying randomised trials in MEDLINE: sensitivity
maximising version (2008 revision) as referenced in Chapter 6.4.11.1 and detailed in
box 6.4.c of the Cochrane Handbook for Systematic Reviews of Interventions, Version
5.1.0 [updated March 2011] (Higgins 2011).

. randomized controlled trial.pt.
. controlled clinical trial.pt.

. randomized.ab.

. placebo.ab.

. drug therapy.fs.

. randomly.ab.

. trial.ab.

. groups.ab.

.or/1-8

10. exp animals/ not humans.sh.
11.9not 10

O©oOoO~NOoO Ok, WN P
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file:///C:/Users/user/Dropbox%20(The%20University%20of%20Manchester)/Higgins%202011

The Cochrane Oral Health Group Trials Register

1. (((Behcet* and disease*) or (Behcet* and syndrome*)):ti,ab) AND
(INREGISTER)

2. ((("triple-complex syndrome*" or "triple-complex disease*")):ti,ab) AND

(INREGISTER)

MeSH DESCRIPTOR Behcet Syndrome

(#1 or #2 or #3) AND (INREGISTER)

How

Cochrane Central Register of Controlled Trials (CENTRAL)

#1 [mh "Behcet syndrome"]

#2 (behcet near/2 syndrome*) or (behcet near/2 disease*)

#3 ("triple-complex syndrome*" or "triple-complex disease*")
#4 {or #1-#3}

#5 [mh "Stomatitis, aphthous™]

#6 ((aphthous or apthous or mouth* or oral*) and (ulcer* or lesion* or stomatitis))
#7 (aphthae or apthae)

#8 "canker sore*"

#9 "herpetiform ulcer*"

#10 "periadenitis mucosa necrotica recurrens”

#11 {or #5-#10}

#12 #4 and #11

EMBASE (Ovid)

. Behcet disease/

. (Behcet adj2 (syndrome$ or disease)).ti,ab.

. ("triple-complex syndrome$" or "triple-complex disease$").ti,ab.
or/1-3

. Stomatitis, aphthous/

. ((aphthous or apthous or mouth$ or oral$) adj3 (ulcer$ or lesion$ or stomatitis)).ti,ab.
. (aphthae or apthae).ti,ab.

. "canker sore$".ti,ab.

. "herpetiform ulcer$".ti,ab.

10. "periadenitis mucosa necrotica recurrens™.ti,ab.

11. or/5-10

12. 4 and 11

The above subject search was linked to the Cochrane Oral Health Group filter for
identifying RCTs in EMBASE via OVID:

1. random$.ti,ab.
2. factorial$.ti,ab.
3. (crossover$ or cross over$ or cross-over$).ti,ab.
4. placebo$.ti,ab.
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5. (doubl$ adj blind$).ti,ab.

6. (singl$ adj blind$).ti,ab.

7. assign$.ti,ab.

8. allocat$.ti,ab.

9. volunteer$.ti,ab.

10. CROSSOVER PROCEDURE.sh.

11. DOUBLE-BLIND PROCEDURE:sh.

12. RANDOMIZED CONTROLLED TRIAL.sh.
13. SINGLE BLIND PROCEDURE sh.

14. or/1-13

15. (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or
(human or humans).ti.)

16. 14 NOT 15

CINAHL (EBSCO)

S1 (MH "Behcet's Syndrome™)

S2 (behcet N2 syndrome*) or (behcet N2 disease*)

S3 ("triple-complex syndrome** or "triple-complex disease*")
S4 S1orS2orS3

S5 (MH "Stomatitis, Aphthous™)

S6 ((aphthous or apthous or mouth* or oral*) and (ulcer* or lesion* or stomatitis))
S7 (aphthae or apthae)

S8 "canker sore*"

S9 "herpetiform ulcer*"

S10 "periadenitis mucosa necrotica recurrens”

S11 S5 or S6 or S7 or S8 or S9 or S10

S12 S4 and S11

The above subject search was linked to the Cochrane Oral Health Group filter for
identifying RCTs in CINAHL via EBSCO:

S1 MH Random Assignment or MH Single-blind Studies or MH Double-blind Studies
or MH Triple-blind Studies or MH Crossover design or MH Factorial Design

S2 TI ("multicentre study™ or "multicenter study" or "multi-centre study" or "multi-
center study") or AB ("multicentre study" or "multicenter study" or "multi-centre study
or "multi-center study") or SU ("multicentre study™ or "multicenter study" or "multi-
centre study" or "multi-center study™)

S3 Tl random* or AB random*

S4 AB "latin square” or TI "latin square”

S5 TI (crossover or cross-over) or AB (crossover or cross-over) or SU (crossover or
Cross-over)

S6 MH Placebos

S7 AB (singl* or doubl* or trebl* or tripl*) or TI (singl* or doubl* or trebl* or tripl*)
S8 Tl blind* or AB mask* or AB blind* or TI mask*

S9 S7 and S8

S10 Tl Placebo* or AB Placebo* or SU Placebo*

S11 MH Clinical Trials

S12 TI (Clinical AND Trial) or AB (Clinical AND Trial) or SU (Clinical AND Trial)
S13 S1 or S2 or S3 or S4 or S5 or S6 or S9 or S10 or S11 or S12
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AMED (Ovid)

1. ((behcet and syndrome$) or (behcet and disease$)).ti,ab.
2. ("triple-complex syndrome$" or “triple-complex disease$").ti,ab.

3.0r/1-2

4. ((aphthous or apthous or mouth$ or oral$) adj3 (ulcer$ or lesion$ or stomatitis)).ti,ab.
5. (aphthae or apthae).ti,ab.

6. "canker sore$".ti,ab.

7. "herpetiform ulcer$".ti,ab.

8. "periadenitis mucosa necrotica recurrens".ti,ab.

9. or/4-8

10.3and 9

US National Institutes of Health Trials Register (ClinicalTrials.gov) and WHO
Clinical Trials Registry Platform

Behcet* and oral and ulcer*

Behcet* and mouth and ulcer*
Behcet* and stomatitis
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APPENDIX 5. Interventions for managing oral ulcers in Behget's disease: Characteristics of included studies

Aktulga 1980

Methods

Study design: RCT parallel

Trial MD: NS

Conducted in: Turkey

Number of centres: 1

Recruitment period: NS

Sample size calculation undertaken and met: not mentioned

Participants

Source of recruitment: NS

Age GrA: 34.2 years £7.2

Age GrB: 33 years +12.8

Gender (overall sample): 6F/22M

Gender GrA: 5F/9M

Gender GrB: 1F/13M

Inclusion criteria: well defined Behcet’s disease according to the O’Duffy criteria
Exclusion criteria: NS

Number randomised: 35

Number evaluated: 28

Interventions

Comparison: colchicine versus placebo

GrA (n = 14): capsules containing colchicine 0.5 mg, lactose 40 mg, amidone, 60 mg taken tds

GrB (n = 14): placebo capsules containing phenolphthalein 60 mg, lactose 40 mg tds (decreased to bd if
diarrhoea a problem)

Outcomes

Primary outcomes (patients seen monthly):
semiquantitative assessment of 0-3 for aphthous stomatitis
Carried out monthly for 6 months

No reporting of adverse events, quality of life or cost
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|Funding

HSupported in part by Turkish and Technical research council (TAG 386)

|Notes

HComparabIe groups at baseline: no information in study

Risk of bias table

. Authors’ .

Bias judgement Support for judgement

Random sequence generation Unclear Quote: "were randomised"

(selection bias)

Allocation concealment (selection Low Quote: "the code was known to a local pharmacist who dispensed the medication according to

bias) our instructions”

Blinding of participants and personnel |High Quote: "identical capsules”

(performance bias) Placebo group were informed to decrease dose from 3 times a day to twice daily if diarrhoea a
problem

Bllndlr]g of outcome assessment High Given different instructions provided to the 2 treatment arms, blinding unlikely

(detection bias)

ll)ri];:;))mplete SUEEME S (AT Unclear 7 dropouts no details given (evenly distributed)

Selective reporting (reporting bias)  ||Unclear Insufficient details given for outcome measurements, who was assessing and interassessor
calibration

Other bias ILow [None apparent

Alpsoy 1999

Methods Study design: RCT (parallel)

Trial ID: NS
Conducted in: Turkey
Number of centres: NS
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Recruitment period: NS
Sample size calculation undertaken and met: NS

Participants

Source of recruitment: NS

Age (overall sample): 33.4 years (SD 7.61)

Age GrA: 33.0 years (SD 9.0)

Age GrB: 34.1 years (SD 5.3)

Gender (overall sample): 14 F/16 M

Gender GrA: 8 F/8 M

Gender GrB: 6 F/8 M

Inclusion criteria: diagnosed according to the criteria of International Study Group for Behget's disease
Exclusion criteria: active eye disease or organ involvement requiring systemic therapy or received recent
systemic therapy for at least 12 weeks and topical therapy for at least 4 weeks prior to the study
Number randomised: 40 (20:20)

Number evaluated: 30 (16:14)

Interventions

Comparison: sucralfate suspension versus placebo

GrA (n = 16): 5 mL of sucralfate to use as an oral rinse for 1 to 2 minutes after routine mouth care and before
sleep

GrB (n = 14): as for sucralfate

3 months treatment; 3 months follow-up

Outcomes

Mean frequency of lesion

Healing time

Pain (scale of 0 to 3 (0, absent; 1, mild; 2, moderate; and 3, severe))
Adverse events

No reporting of quality of life or cost

IFunding

INS

Notes

Comparable groups at baseline: yes

Treatment for oral and genital lesions
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Risk of bias table

. Authors’ .

Bias judgement Support for judgement

Random sequence generation Unclear Insufficient information

(selection bias)

Allocation concealment (selection Unclear . i

) Insufficient information

bias)

Blinding of participants and personnel {|Low Quote: "The clinical investigator (H.E.) and patients were unaware of the specific drugs that the

(performance bias) patients were taking during the course of the study"

Comment: placebo identical in appearance

Blinding of outcome assessment Low Quote: "The clinical investigator (H.E.) and patients were unaware of the specific drugs that the

(detection bias) patients were taking during the course of the study"

Incomplete outcome data (attrition Low Quote: "The clinical investigator (H.E.) and patients were unaware of the specific drugs that the

bias) patients were taking during the course of the study"

Selective reporting (reporting bias) Low 10 patients (4 sucralfate-treated patients and 6 placebo-treated patients) failed to complete the
study. In all patients, medication use was well tolerated, and no patients were withdrawn from
the study because of adverse events. High dropout but reasons and numbers similar across
groups

Other bias [Low [None apparent

Alpsoy 2002

Methods Study design: RCT (parallel)

Trial ID: NS
Conducted in: Turkey
Number of centres: NS
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Recruitment period: June 1996 to March 2000
Sample size calculation undertaken and met: NS

Participants

Source of recruitment: NS

Age (overall sample): 32.38 (SD 7.94)

Age GrA: 32.82 years (SD 8.17)

Age GrB: 31.89 years (7.85)

Gender (overall sample): 17 F/27 M

Gender GrA: 7 F/16 M

Gender GrB: 10 F/11 M

Inclusion criteria: Behcet’s disease as defined by the International Study Group for Behcet’s disease
Exclusion criteria: those with hepatic, renal, cardiovascular, infectious or other autoimmune disease; those
who had received recent systemic therapy for at least 4 weeks; pregnant or lactating women
Number randomised (overall and by group): 50 (25:25)

Number evaluated (overall and by group): 44 (23:21)

Interventions

Comparison: interferon alfa-2a versus placebo

GrA (n = 23): interferon alfa-2a, 6 x 10° 1U, or placebo subcutaneously 3 times a week
GrB (n = 21): as for interferon alfa-2a

3 months treatment; 3 months follow-up

Outcomes Mean frequency and duration of lesions (patient level)
Pain (scale of 0 to 3 (0 indicates absent; 1, mild; 2, moderate; and 3, severe))
Overall response
Patients were examined clinically at weekly intervals and were followed up for another 3 months after the
treatment
Adverse events
No reporting of quality of life or cost
[Funding NS
|N0tes HComparabIe groups at baseline: yes
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Co-interventions: subjects were given oral acetaminophen, 1000 mg before injections and 500 mg after 6
hours, during the first month of the therapy. Unclear if for both groups
Treatment for treatment of Behcet’s disease and not specifically oral ulceration

Risk of bias table

. Authors’ .
Bias judgement Support for judgement
Randqm sequence generation Unclear Insufficient information
(selection bias)
Allocation concealment (selection Unclear o .
) Insufficient information
bias)
Blinding of participants and personnel |Unclear Quote: "double-blind"
(performance bias) Comment: identical placebo, however, unclear if both groups or just those in treatment group
received paracetamol during first month of study
Blinding of outcome assessment Unclear Quote: "observed and assessed by an investigator (E.A.) who was blinded to the test medication
(detection bias) being used"
ll)ri];:;))mplete SUBEME CALE I Low 2/25 in the interferon-alfa 2a and 4/25 in placebo group not included in analysis
|Selective reporting (reporting bias)  |[High Data not fully reported in text
Other bias Unclear Unclear if both groups or just those in treatment group received paracetamol during first month
of study, which may affect pain scores

Davies 1988

Methods

Study design: RCT (cross-over)
Trial ID: NS
Conducted in: UK
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Number of centres: NS
Recruitment period: NS
Sample size calculation undertaken and met

Participants

Source of recruitment: NS

Age (overall sample): mean 43 years (range 18 to 55 years)

Gender (overall sample): 15 F/7 M

Inclusion criteria: patients with recurrent oral and genital ulceration and other disease features fulfilling the
Mason and Barnes diagnostic criteria for Bechet syndrome

Exclusion criteria: patients with life-threatening or severe complications such as active uveitis were excluded
Number randomised: 22

Number evaluated: 18

Comorbidities: not stated but "All patients had serum creatinine concentrations within the normal range”

Interventions

Comparison: aciclovir versus placebo

After 1 month of baseline observations patients were randomly assigned to a 3-month period of treatment with
acyclovir or placebo and after a further 1 month of ‘wash-out' observation, they received 3 months' treatment
with acyclovir or placebo

GrA (n = 18): active treatment consisted of oral acyclovir 800 mg 5 times daily for 1 week, followed by 400
mg twice daily for 11 weeks

GrB (n = 18): matched dummy tablets were used during the period of placebo treatment

Outcomes Number and severity of oral (and genital) ulcers were recorded. Severity 0 (no symptoms) to 3 (severe
discomfort) (Clinical assessment)
‘Other disease features’ were similarly assessed
Frequency (number of new ulcers in each treatment period) and severity of oral and genital ulcers and the
pattern of other disease features (patient self-assessment)
Adverse events
No reporting of quality of life or cost.

Funding "We are grateful to Dr Angela Gilbert and Dr Karen Ditchfield of Burroughs Wellcome for help in devising

the trial protocol and for supplying drugs and placebo material™
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Notes

Comparable groups at baseline: predominantly female. No difference in disease severity in pretrial 1 month
Co-interventions: other drug therapy "Six patients were receiving systemic prednisolone (mean dose of 6 mg
daily, range 1.25-12.5 mg). One patient were receiving 150 mg azathioprine daily and a second patient 4.8 g
aspirin and 400 mg tolmetin sodium (Tolectin) daily. These drug doses were not changed during the trial”

Risk of bias table

. Authors’ .

Bias judgement Support for judgement

Random sequence generation Low Quote: "The order in which patients received acyclovir or placebo was randomly determined by

(selection bias) computer generated code™

Allocation concealment (selection Unclear fficient inf i

bias) Insufficient information

Blinding of participants and personnel |Low Quote: "Matched dummy tablets were used during the period of placebo treatment™; "double

(performance bias) blind"; matched placebo

Blinding of outcome assessment Low Quote: "The patients were assessed by one clinician (U.M.D.) on a blind basis before and after

(detection bias) each phase of the trial”

Incomplete outcome data (attrition Low 2/22 patients dropped out in the first phase of treatment. Both were on active therapy. 1 had

bias) unacceptably active disease and the other could not swallow the tablets. 2 other patients kept
inadequate records. Total dropout 4/22, 18%

Selective reporting (reporting bias)  ||Unclear Frequency of oral ulcers (patient reported 0 not fully reported (missing paired sd). Severity of
oral ulcers (patient reported) not reported. Frequency and severity of oral ulcers (clinical
assessment) given as P value only (P = 0.45)

Other bias High Other systemic interventions were given, unclear as to which group these participants were in

Order effects assessed - cross-over trial
Quote: "As the order in which the patients received acyclovir or placebo did not influence the
outcome, the results have been pooled™
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The order in which patients received treatment or placebo was randomly assigned, however the

data or results were not presented separately

Ergun 1997

Methods

Study design: RCT (parallel)

Trial ID: NS

Conducted in: (country) NS

Number of centres: NS

Recruitment period: NS

Sample size calculation undertaken and met: NS

Participants

Source of recruitment: NS

Age (overall sample): mean 36.5 years (range 22 to 54 years SD 6.5 years)

Gender (overall sample): 19 F/5 M

Inclusion criteria: Behcet's syndrome according to the criteria of the International Study Group (1SG), and
having had more than 8 ulcers within the previous 8-week period

Exclusion criteria: patients with eye, joint or visceral involvement, hepatic, renal, hematological disorders,
hypertension, pregnancy, or lactation were excluded

Number randomised (overall and by group): 24 (12: 12)

Number evaluated (overall and by group): 20 (NS:NS)

Comorbidities: NS

Interventions

Comparison: cyciosporine-A versus placebo

GrA (n = 12): topical cyciosporine-A 70 mg per g of orabase
GrB (n = 12): orabase as a placebo

8-week treatment period

Outcomes

Primary outcomes: number, size and healing time
Secondary outcomes: side effects or lab abnormalities (4 and 8 weeks)
Adverse events

No reporting of quality of life or cost
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|Funding HNS

Notes Comparable groups at baseline: predominantly female
Co-interventions: NS

Risk of bias table

. Authors’ .
Bias judgement Support for judgement
Rando.m sequence SR e L.OW Quote: ‘"Patients were assigned randomly"
(selection bias) riskUnclear ,

. [IComment: method not stated
riskHigh risk

Allocation concealment (selection Unclear . i

: Insufficient information
bias)
Blinding of participants and personnel |Unclear Quote: "orobase as a placebo"
(performance bias) Comment: insufficient information
Blinding of outcome assessment Unclear S i

. . Insufficient information

(detection bias)
Incomplete outcome data (attrition Unclear Time of assessment: 4/24 did not complete the study. Distribution across the 2 groups not given;
bias) no reasons given for non-failure to complete
|Se|ective reporting (reporting bias) HHigh Hlncomplete reporting of all outcomes |
Other bias ILow [None apparent |
Fani 2012
Methods Study design: RCT (parallel, 2 arms)

Trial ID: IRCT201107036920N2
Conducted in: Iran
Number of centres: 1
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Recruitment period: NS
Sample size calculation undertaken and met: NS

Participants

Source of recruitment: NS

Age (overall sample): range = 15 to 65 years

Age GrA: 35.47 years (SD 8.85), range = 15 to 57 years
Age GrB: 38.77 years (SD 9.4), range = 17 to 65 years
Gender (overall sample): 44 F/16 M

Gender GrA: 22 F/8 M

Gender GrB: 22 F/8 M

Inclusion criteria: first visit; not taking any medication for the disease
Exclusion criteria: NS

Number randomised (overall and by group): 60 (30:30)
Number evaluated (overall and by group): 60 (30:30)
Comorbidities: NS

Interventions

Comparison: 0.1% triamcinolone acetonide (TA) ointment versus phenytoin syrup

GrA (n = 30): TA ointment applied to the lesions 3 times per day (advised not to eat or drink for 30 min after
application)

GrB (n = 30): 2 teaspoons of phenytoin syrup in half a glass of warm water used as a mouthwash for 4-5 min 3
times per day (advised not to eat or drink for 30 min after application)

Interventions were taken for 1 week

Outcomes Positive response (no definition supplied) (outcome recorded at participant level)
No reporting of adverse events, quality of life or cost

|Funding \NS

Notes Comparable groups at baseline: yes

Co-interventions: no

Risk of bias table
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. Authors’ .
Bias judgement Support for judgement
Random sequence generation Unclear Quote: "randomly treated"
(selection bias) Comment: insufficient information
Allocation concealment (selection Unclear Quote: "randomly treated"
bias) Comment: insufficient information
Blinding of participants and personnel |High Interventions were different in appearance and delivery. Participants and personnel would be
(performance bias) aware of what intervention each participant received
Blinding of outcome assessment High Interventions were different in appearance and delivery. Participants and personnel would be
(detection bias) aware of what intervention each participant received
Ir)complete outcome data (attrition Low No dropouts
bias)
Selective reporting (reporting bias)  |High No definition is given for the only outcome 'positive response’. Also, trial protocol states
different outcome measures from publication
|Other bias ILow [None apparent

Hamuryudan 1991

Methods

Study design: RCT (parallel, 2 arms)

Trial ID: NS

Conducted in: Turkey

Number of centres: presumed to be 1 (but unclear from the letter)
Recruitment period: NS

Sample size calculation undertaken and met: NS

Participants

Source of recruitment: NS
Age (overall sample): NS
Age GrA: NS
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Age GrB: NS

Gender (overall sample): 37 F/26 M (randomised)

Gender GrA: 14 F/16 M (analysed)

Gender GrB: 22 F/9 M (analysed)

Inclusion criteria: Behcet’s disease patients with active oral ulcers
Exclusion criteria: receiving systemic drug therapy

Number randomised (overall and by group): 63 (31:32)

Number evaluated (overall and by group): 61 (30:31)
Comorbidities: NS

Interventions

Comparison: interferon-a-2c hydrogel versus placebo

GrA (n = 31): interferon-a-2c hydrogel (1 x 10° U/g) to be applied in a thin layer on any ulcer 3 times per day
for 24 weeks. A similar application to upper and lower lip mucosa irrespective of the presence of ulcers

GrB (n = 32): placebo hydrogel (same regimen as GrA)

All other topical medications were withheld during the study

Outcomes Number of ulcers (by examiner every 2 weeks) (ulcer level)
Type of ulcers (by examiner every 2 weeks) (ulcer level)
Number and type of ulcers occurring and healing between visits (by patient)
No reporting of adverse events, quality of life or cost.
IFunding IBoehinger Ingelheim Zentrale, GmbH, Germany supplied the active intervention
Notes Comparable groups at baseline: no (gender imbalance although not clear if statistically significant)

Co-interventions: no

Risk of bias table

. Authors' .
Bias judgement Support for judgement
Random sequence generation Unclear Quote: "randomized double blind trial™
(selection bias) Comment: insufficient information
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Allocation concealment (selection Unclear Quote: "randomized double blind trial"

bias) Comment: insufficient information

Blinding of participants and personnel {Unclear Quote: "double blind"

(performance bias) Comment: no information of taste/appearance
Blinding of outcome assessment Low

(detection bias) Quotes: "double blind" and "seen by the same blind observer every second week

Incomplete outcome data (attrition Low

bias) 1 dropout per group
|Se|ective reporting (reporting bias) HHigh HSeparate analysis carried out on gender imbalance but data not presented
|Other bias ILow [None apparent
Hamuryudan 1998
Methods Study design: RCT (parallel, 3 arms)
Trial ID: NS

Conducted in: Turkey

Number of centres: 1

Recruitment period: October 1993 to April 1996

Sample size calculation undertaken and met: undertaken but not met

Participants Source of recruitment: Behcet’s Syndrome Research Center at the University of Istanbul

Age GrA: 27.8 years (95% CI 25.9 to 29.6)

Age GrB: 27.6 years (95% CI 25.7 to 29.4)

Age GrC: 26.7 years (95% CI 24.8 to 28.6)

Gender: all males

Inclusion criteria: males aged 18 to 35; active mucocutaneous disease (occurrence of at least 2 episodes of oral
or genital ulceration within 3 months before the study started)

Exclusion criteria: moderate or severe eye disease resulting in any decrease in visual acuity; organ
involvement requiring immunosuppressive therapy; previous immunosuppressive therapy; clinical neuropathy
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Number randomised (overall and by group): 96 (32:32:32)
Number evaluated (overall and by group): 95 (32:32:31)
Comorbidities: NS

Interventions

Comparison: thalidomide (higher dose) versus thalidomide (lower dose) versus placebo

GrA (n = 32): 300 mg thalidomide per day (each patient given 3 bottles containing 100 mg tablets and
instructed to take 1 tablet from each; 1 in the morning and 2 in the evening)

GrB (n =32): 100 mg thalidomide per day (each patient given 3 bottles (the morning and 1 evening bottle
containing identical placebo tablets and the second evening one containing 100 mg tablets) and instructed to
take 1 tablet from each; 1 in the morning and 2 in the evening)

GrC (n = 32): identical placebo tablets (1 in the morning and 2 in the evening)

24 weeks of treatment, final follow-up was 4 weeks later (28 weeks). Participants seen every 4 weeks or when
they had a problem

Outcomes

Primary outcomes: number of new lesions (ulcer level); complete response, defined as absence of any oral or
genital ulcer of any size during the 24-week treatment period

Secondary outcomes: changes in the number of mucocutaneous lesions, and response of eye disease to
treatment, defined as the absence of uveitis activations and any decrease in visual acuity in either eye

No reporting of adverse events, quality of life or cost

IFunding

IFunding source: Grunenthal GmbH, Aachen, Germany

Notes

Comparable groups at baseline: yes

Co-interventions: patients permitted to use topical lidocaine for pain relief when required

Risk of bias table

. Authors’ .
Bias judgement Support for judgement
Random sequence generation Low Quote: "A simple, computer-generated, random-number
(selection bias) list was prepared by a person not involved in the trial"
Allocation concealment (selection Low Quote: "The code was kept in an opaque, sealed envelope by the senior author of the study and
bias) was opened only after all data had been entered into a computer for analysis™
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| |[Comment: the random sequence was adequately concealed

(detection bias)

Blinding of participants and personnel ||Low Quote: "double blind"
(performance bias) Comment: active and placebo tablets were identical
Blinding of outcome assessment Low Quote: "double blind"

Comment: active and placebo tablets were identical

Lril;:g)mplete SUTETIIE CHiE I Low Only 1 participant was not analysed (due to adverse event); unlikely to influence results

Selective reporting (reporting bias)  |[High Data for oral and genital ulcers not reported separately. Graph of number of oral ulcers over
time presented but no raw data

|Other bias ILow [None apparent

Kilic 2009

Methods Study design: RCT (parallel, 3 arms)

Trial ID: NCT00483184 (protocol available on ClinicalTrials.gov)
Conducted in: Turkey

Number of centres: 4

Recruitment period: 20 months

Sample size calculation undertaken and met: yes but not met

Participants

Source of recruitment: rheumatology or dedicated Behcet’s disease outpatient clinics of 4 medical schools
Age (overall sample): 37 (SD 9.4), range = 20 to 57 years

Age GrA: 36 (SD 9.4), range = 22 to 56 years

Age GrB: 36 (SD 8.6), range = 20 to 50 years

Age GrC: 37 (SD 10.2), range = 21 to 57 years

Gender (overall sample): 59 F/25 M

Gender GrA: 19 F/7 M

Gender GrB: 20 F/7 M

Gender GrC: 20 F/11 M
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Inclusion criteria: aged 18 to 75 years; fulfilling Behcet’s disease International Study Group criteria; presence

of active oral ulcers within previous year; at least 2 oral ulcers accessible to measurement with a total diameter
of >4 mm

Exclusion criteria: having disease features requiring any form of IFN or other immune suppressive medication
within 30 days of screening; hypersensitive to IFN-a; pregnant/lactating/childbearing potential and not using a
medically acceptable contraceptive method during the study

Number randomised (overall and by group): 84 (26:27:31)

Number evaluated (overall and by group): 72 (23:22:27)

Comorbidities: none noted

Interventions

Comparison: interferon-a lozenges (2000 1U/day) versus placebo versus interferon-o lozenges (1000
IU/day)

GrA (n =26): 2 x 500 IU IFN-a lozenges twice daily for 12 weeks

GrB (n = 27): 2 placebo lozenges twice daily for 12 weeks

GrC (n=31): 1 x 500 IU IFN-a lozenge plus 1 placebo lozenge twice daily for 12 weeks

Outcomes

Subjects were monitored weekly over an initial 4 weeks of the treatment and then bi-weekly over an additional
8 weeks of treatment. Oral lesions were counted and measured at each study visit

Primary outcomes: percentage change in a pt’s total ulcer burden (from baseline)

Secondary outcomes: oral ulcer initial response at weeks 1-10; time to initial response; oral ulcer sustained
response at weeks 3-10; oral ulcer recurrence at weeks 2-12; time to recurrence; patient-reported pain
associated with oral lesions; patient-reported general well-being; global disease severity (both patient- and
investigator-reported); safety assessment/adverse events

No reporting of cost

|Funding

\Supported by Nobel llac San. Ve Tic. A.S., Istanbul, Turkey

Notes

Comparable groups at baseline: yes
Co-interventions: no
Treatment for oral ulcers associated with Behcet’s

Risk of bias table
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. Authors’ .
Bias judgement Support for judgement
Random sequence generation Low Cnp s "
(selection bias) Quote: "Using randomly permuted blocks
Allocation concealment (selection Low Quote: "Using randomly permuted blocks™
bias) Comment: also active and placebo lozenges prepared by pharma, and bottling and preparation
of randomization boxes was carried out remotely by Dilan Laboratories in Canada
Blinding of participants and personnel |Low Quote: "double blind"
(performance bias) Comment: active and placebo lozenges were identical
Blinding of outcome assessment Low Quote: "double blind"
(detection bias) Comment: active and placebo lozenges were identical
Incomplete outcome data (attrition Low 14% total attrition (A: 12%, B: 19%, C: 13%) with reasons reported in full, which were similar
bias) across groups
|Se|ective reporting (reporting bias) HHigh HMost outcomes were not presented as stated in methods. Measures of variance not provided
|Other bias ILow [None apparent
Koc 1992
Methods Study design: RCT parallel
Trial ID: NS
Conducted in: (country) Turkey
Number of centres: 1
Recruitment period: NS
Sample size calculation undertaken and met: NS
Participants Source of recruitment: patients with oral aphthous ulceration and a diagnosis of Behcets’ attending Hacettepe
University
Age (overall sample): mean 31 (18-50)
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Age GrA: 31.1 years

Age GrB: 32.5 years

Gender (overall sample) : 17/24

Gender GrA male to female ration 1.4

Gender GrB male to female ratio 0.6

Inclusion criteria: Behcet’s disease diagnosed by ‘international criteria’ no reference given
Oral ulcers

Not taking immunosuppression or cytotoxic therapy
Exclusion criteria: NS

Number randomised (overall and by group): 41
Number evaluated (overall and by group): 35
Comorbidities: NS

Interventions

Comparison: sucralfate suspension versus placebo

GrA (n = 24): sucralfate suspension applied to ulcers 4x day with applicator for up to 12 weeks

GrB (n = 11): placebo suspension applied to ulcers 4x day with applicator for up to 12 weeks

Following 12 weeks treatment, all interventions stopped and patients followed for 12 weeks ‘no treatment’

Outcomes Number of ulcers (NU): sum of oral ulcers observed in 12-week period
Number of days with oral ulcers: sum of days with oral ulcers in 12-week period
Number of episodes with oral ulcers
Mean duration of ulcer episodes
Number of painful days
Ratio of painful days to days with ulcers
Size of oral ulcers
No reporting of adverse events, quality of life or costs
IFunding IResearch grant from Bilim pharmaceutical company
Notes Comparable groups at baseline: insufficient information

Co-interventions: patients taking colchicine were allowed to continue — but no allowance for this made in the
results (i.e. we do not know how many patients in each group were also taking colchicine)
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Risk of bias table

. Authors’ .

Bias judgement Support for judgement

Random sequence generation Unclear Quote: "the study was prospective double blind randomized"

(selection bias) Comment: insufficient details

Allocation concealment (selection Unclear . . .

bias) No information on randomisation or concealment

Sl @i participants i pae el | S Quote: "prepared by the manufacturer and were similar in taste and colour”

(performance bias)

B"”d"?g of outcome assessment Unclear No details re blinding of clinicians

(detection bias)

Lri];:;))mplete SUETIE P I High 6 dropouts - all from intervention group, insufficient reasons given

Selective reporting (reporting bias)  ||Unclear Reports all outcomes however it is unclear how many patients are actually making up the results
table (i.e. was it 41 then 35 evaluable then 6 dropouts in intervention, or were the dropouts
before — either way it means the arms were not balanced)

|Other bias [Low [None apparent

Masuda 1989

Methods Study design: RCT (parallel) (double masked and double dummy)

Trial ID: NS

Conducted in: Japan

Number of centres: 1

Recruitment period: NS

Sample size calculation undertaken and met: NS
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Participants

Source of recruitment: NS

Age: NS

Gender: NS

Inclusion criteria: complete or incomplete Behcet’s disease, visual acuity 20/40 or less, at least 2 episodes of
ocular attack during the 16 weeks before study selection

Exclusion criteria: renal or hepatic dysfunction, neurological Behcet’s and /or hypertension

Number randomised (overall and by group): 96 (47:49)

Number evaluated (overall and by group): 92 (46:46)

Comorbidities: NS

Interventions

Comparison: cyclosporin versus colchicine

GrA (n = 47): cyclosporin 10 mg/kg

GrB (n = 49): colchicine 1 mg

Both given once per day for 16 weeks (if side effects then dose reduced or treatment stopped)

Outcomes

Primary outcomes: ocular; immunological bloods

Secondary outcomes: non-ocular complications (oral aphthous, dermal and genital ulceration) were classified
into 4 grades 0-3 based on frequency and number of lesions. No information as to what specific oral outcome
measures were used, when they were used or whether it was patient-reported or clinician

Adverse events

No reporting of quality of life or costs

|Funding

HSupported by the Japan Society for Promotion of Science and the National Eye Institute, Bethesda, USA

Notes

Comparable groups at baseline: not stated regarding baseline oral ulcer history
Co-interventions: not stated if any topical measures used in addition
Treatment of ocular disease associated with Behcet’s

Risk of bias table

Bias

Authors'

judgement Support for judgement
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Random sequence generation Unclear Quote: "randomized"
(selection bias) Comment: no information given
Allocation concealment (selection Unclear Insufficient inf . .
bias) nsufficient information given
Blinding of participants and personnel |Unclear Quote: "double masked and double dummy"
(performance bias) Comment: however no description of appearance/taste of interventions
Blinding of outcome assessment Unclear . . .
. . No information given
(detection bias)
Lril;:;))mplete outcome data (attrition Low 4/97 dropouts; equally balanced
|Se|ective reporting (reporting bias) HHigh HOutcome data not fully reported
|Other bias |Unclear [Not stated if any topical measures used in addition
Mat 2006
Methods Study design: RCT parallel

Trial ID: NS

Conducted in: Turkey

Number of centres: 1

Recruitment period: February 2001 to March 2002

Sample size calculation undertaken and met: yes, but not met due to dropouts

Participants

Source of recruitment: multidisciplinary Behcet's Syndrome outpatient clinic at the Cerrahpasa Medical
Facility Istanbul

Age GrA: 31.7 years £+ 7

Age GrB: 29.4 years + 6

Gender (overall sample): 43F/ 43M

Gender GrA: 21F/ 21M
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Gender GrB: 22F/ 22M

Inclusion criteria: 18 to 45, active genital disease, live in Istanbul

Exclusion criteria: previous immunosuppression in last month, previous steroids greater than 5 mg/day, severe
organ involvement, or eye disease, or DM, active infection, peptic ulcer, hypertension, pregnancy

Number randomised (overall and by group): 86 (42:44)

Number evaluated (overall and by group): 72 (34:38)

Comorbidities: patients continued their colchicine, low dose aspirin, amitriptyline, acetaminophen. Topical
treatment as well as additional systemic drugs such as thalidomide were also permitted for oral and genital
lesions. Only systemic immunosuppressives were withheld

Interventions

Comparison: corticosteroid injections versus placebo

GrA (n = 42): depot corticosteroid intramuscular injections (40 mg methylepred)
GrB (n = 44): depot injection as above but with 1 ml saline

Injections given every 3 weeks for 27 weeks

Outcomes Primary outcomes: difference in the mean number of genital ulcers
Secondary outcomes: difference in the mean numbers of other mucocutaneous lesions and attacks of arthritis
reported as mean number of lesions
Adverse events
No reporting of quality of life or costs
|Funding HSupported by association for the rheumatology section at Cerrahpsa Medical Facility
Notes Comparable groups at baseline: no detailed baseline ulcer information given

Co-interventions: 4 in each arm received colchicine, 3 in each arm amitryptilne, 9 in each arm NSAIDS, 1 in
each arm low dose aspirin and 1 in each arm thalidomide

Risk of bias table

Bias ﬁléjt;eon';Znt Support for judgement
ZZTS&{;?%?:S”CE generation Unclear Quote: "random number generated by a computer™
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Comment: simple randomisation has resulted in equally balanced groups according to gender
and additional medication
Allocation concealment (selection Low Quote: "a study nurse, not involved in data collection, kept the randomization list and injected
bias) the drug or placebo....the randomization code was not opened until the data had been entered"”
2l participants i) [peleiis ) B Quote: "syringe covered with a label to conceal the milky solution™
(performance bias)
BI|nd|r)g o 0 utcome assessment Low Quote: "the physicians involved in patient assessment were blinded to the treatment allocation”
(detection bias)
Lril;:;))mplete SLIERITTE L (e Unclear Presents attrition data but no explanation as to why there were "lost to follow-ups"
Selective reporting (reporting bias)  |[High Patients receiving additional therapies not presented separately but as part of the arms
Results also presented male/female and this was not a pre-specified outcome
|Other bias ILow [None apparent
Matsuda 2003
Methods Study design: RCT (parallel)

Trial ID: NS

Conducted in: Japan

Number of centres: 6

Recruitment period: August 1994 to December 1996
Sample size calculation undertaken and met: NS

Participants

Source of recruitment: various clinics
Age: NS

Age GrA: NS

Age GrB: NS

Gender (overall sample): NS
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Gender GrA: NS

Gender GrB: NS

Inclusion criteria: Behcet’s disease diagnosed using the Japanese criteria (reference given)
presence of aphthae for more than 7 days in the month before the study

Exclusion criteria: use of any other drugs to treat gastric ulcer or gastritis

Number randomised (overall and by group): 35

Number evaluated (overall and by group): 31

Comorbidities: NS

Interventions

Comparison: rebamipide versus placebo

GrA (n = 19): rebamipide 300 mg tablet to be taken 3x day after meals
GrB (n = 16): placebo tablet to be taken 3x day after meals

Treatment period: 6 months

Outcomes

Primary outcomes: aphthae count (patient reported on daily basis); pain score (patient reported on daily basis);
monthly aphthae count; total monthly pain scores; global evaluation of above rated by investigator at the end
of the study on 6-point scale

Secondary outcomes: monthly bloods

Adverse events

No reporting of quality of life or costs

|Funding

\Pharma funded (Otsuka pharmaceutical company)

Notes

Comparable groups at baseline: states yes
Co-interventions: yes, patients remained on existing treatment including immunosuppression and steroids

Risk of bias table

. Authors’ .
Bias judgement Support for judgement
Random sequence generation Unclear Quotes: "the study controller created a random allocation list” and "patients were randomly
(selection bias) assigned"
Comment: insufficient evidence of randomisation
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A_Ilocatlon concealment (selection Unclear No information given

bias)

Blinding of participants and personnel {Unclear Quote: "placebo tablets which were ‘indistinguishable from the active"

(performance bias) Comment: no other details given

Bllndlqg of outcome assessment Unclear Insufficient details

(detection bias)

IIor;;:;))mplete outcome data (attrition Low 2 from each group and reasons stated

Selective reporting (reporting bias)  |High Does not report the individual outcome measures — groups them together in the observer global
score (Subjective?)

|Other bias HLOW HNone apparent

Melikoglu 2005

Methods

Study design: RCT parallel

Trial ID: NS

Conducted in: Turkey

Number of centres: 1

Recruitment period: NS

Sample size calculation undertaken and met: NS

Participants

Source of recruitment: Behcet’s syndrome research centre Cerrahpsa Medical Faculty, Istanbul

Age GrA: 28.5 years +5.3

Age GrB: 30.8 years +6.2

Gender: all male

Inclusion criteria: males, age 18 to 45, presence of at least 1 of a list of criteria including oral ulcers, genital
ulcers, nodular lesions, swollen joints, positive pathergy and MSU test

Exclusion criteria: serious organ involvement e.g. eye and cns and major arterial disease, systemic or local
infection in yb, previous use of study drug 4 weeks prior, abnormal bloods (specifically stated)
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Number randomised (overall and by group): 40 (20:20)
Number evaluated (overall and by group): 38 (19:19)
Comorbidities: NS

Interventions

Comparison: etanercept versus placebo
GrA (n = 19): etanercept 25 mg dissolved in 1 ml distilled water subcutaneous twice weekly
GrB (n =19): placebo 25 mg vial dissolved in 1 ml distilled water and delivered as above.

Outcomes

Primary outcomes: amount of suppression of pathergy and MSU tests

Secondary outcomes: differences between the mean number of mucocutaneous lesions and swollen joints
between the study arms at each weekly visit; mean number of oral ulcers

Adverse events

No reporting of quality of life or costs

IFunding

NS

Notes

Comparable groups at baseline: yes all baseline data presented

Co-interventions: additional drugs used prednisolone, indomethacin, paracetamol, ornidazole, azathioprine,
naproxen, topoca cs

Treatment for Behcet’s disease

Risk of bias table

. Authors’ .

Bias judgement Support for judgement

Rando_m sequence generation Low Quote: "equal number of cards mixed drawn and placed sequentially on a list"

(selection bias)

Allocation concealment (selection Unclear Quote: "code was opened only after data had been entered into computer”

bias) Comment: states that vials were distributed to patients by a study nurse who was not blinded

Blinding of participants and personnel ||[Unclear Quote: "characteristics of the study drug and placebo were identical and the clinical assessors

(performance bias) and patients were blinded to the preparation being administered™
Comment: unclear how robust blinding mechanisms was as one patient withdrew following
discovery they were on placebo
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Blinding of outcome assessment
(detection bias)

Unclear Unclear how robust blinding mechanisms was as one patient withdrew following discovery they
were on placebo

Lr;;;))mplete outcome data (attrition Low 2140 dropouts, equally distributed
Selective reporting (reporting bias)  |High Includes results for all patients even those on additional treatments. States “separate analysis

done" "our findings remain robust” "agree" but separate analysis not presented

|Other bias

[Low INone apparent

Yurdakul 2001

Methods

Study design: RCT, double-blind, placebo-controlled study

Trial ID: NS

Conducted in: Turkey

Number of centres: 1

Recruitment period: "Consecutive patients attending the center were recruited into the study between
November 1991 and December 1995. The recruitment period was 24 months"

Sample size calculation undertaken and met: NS

Participants

Source of recruitment: "'multidisciplinary Behcet's Syndrome Research Center at the Cerrahpasa Medical
School”

Inclusion criteria: patients fulfilled the criteria for the diagnosis of Behcet's syndrome and be consecutive
patients (male or female); be 18-35 years of age; have active disease; have a disease duration of 2 years; and
live at reasonable travelling distance from centre

Active disease was defined as the minimum presence of oral or genital ulceration or erythema nodosum
occurring at least 3 times within the preceding 6 months

Exclusion criteria: patients who had received immunosuppressive agents, steroids or colchicine within the
preceding 6 months; had organ involvement requiring immunosuppression; had eye disease, especially with
retinal involvement during the recruitment period

Number randomised: 116 (58:58)
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INumber evaluated monthly: 84 by study end

Interventions

Comparison: colchicine versus placebo
GrA (n =58): 0.5 mg colchicine tablets. Dose adjusted per weight in kg
GrB (n = 58): placebo tablets that were identical to the active drug in appearance and taste

Outcomes Primary outcomes: oral ulceration; genital ulcers; erythema nodosum; follicular lesions; arthritis
Secondary outcomes: adverse events
No reporting of quality of life or costs

IFunding NS

Notes Comparable groups at baseline: yes

Co-interventions: placebo group given various additional treatments thalidomide, pulsed methylpred, systemic
prednisolone and NSAID; "the patients were permitted to use treatment for oral and genital ulceration and
acetaminophen or NSAID for joint disease, if needed"

Risk of bias table

bias)

. Authors’ .
Bias judgement Support for judgement
Random sequence generation Low Quote: "equal numbers of cards that were assigned to either the active drug or the placebo arm
(selection bias) were mixed, drawn, and placed sequentially on a list by a secretary not involved in running the
trial"
Allocation concealment (selection Low Quote: "The code was kept in a sealed envelope by one of the authors (HY) and was opened

only after all data had been entered into the computer for analysis. The allocation to the study
and the dispensing of the medications were done by a research assistant™

Blinding of participants and personnel
(performance bias)

Low Quote: "At each visit, the patients received a bottle containing either 0.5 mg colchicine or
placebo tablets that were identical to the active drug in appearance and taste"

Blinding of outcome assessment
(detection bias)

Low Quote: "All participating physicians were blinded to the patients’ allocation to the study arms"
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Incomplete outcome data (attrition Low Quotes: "One hundred twenty consecutive patients were eligible for the study. Four women
bias) declined to participate” and "Eighty-four patients (72%; 45 male, 39 female) completed the 24-
month study (Figure 1)"

Dropouts equal in both sides; reasons given for dropouts

2 year trial — not unreasonable dropout considering length of trial

|Se|ective reporting (reporting bias) HLow HAuthor provided addition raw ulcer data

|Other bias HLOW HNone apparent

Footnotes; bd = twice per day; ClI = confidence interval; min = minute; NS = not specified; RAS = recurrent aphthous stomatitis; RCT =
randomised controlled trial; SD = standard deviation; tds = 3 times per day.
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APPENDIX 6. Topical interventions for recurrent aphthous stomatitis

(mouth ulcers)
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ABSTRACT

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

The objectives of this review are to determine the clinical effectiveness and safety of topical interventions in the reduction of pain
associated with recurrent aphthous stomatitis, a reduction in episode duration, a reduction in episode frequency and improved quality
of life.

Topical interventions for recurrent aphthous stomatitis (mouth ulcers) (Protocol) 1
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BACKGROUND

Description of the condition

Recurrent aphthous stomatitis (RAS) is the most common form of
oral ulceration with a prevalence in the general population ranging
between 5% and 60% (Jurge 2006). It is characterised by recurrent
oral mucosal ulceration in an otherwise healthy individual (Porter
1998). The peak age of onset is between 10 and 19 years of age
(Ship 2000), and it can persist into adulthood and throughout the
patient's lifespan, with no age, gender or cultural preference (Ship
2000).

According to Bagan 1991, there are three recognised forms of RAS.

1. Minoraphthae-typically round and lessthan 10 mmin diameter.
These are generally pale in colour with an erythematous
border and commonly affect non-keratinised mucosa including
the labial and buccal mucosa, the borders of the tongue,
and the floor of the mouth. Minor aphthae can occur in
isolation but multiple presentations are also common. Healing
is spontaneous and usually takes 7 to 10 days. Episodes of
ulceration are usually followed by an ulcer-free period lasting
a few days to several weeks before the next episode occurs
(Thornhill2007). Minor aphthae account for 80% of patients with
RAS (Thornhill 2007).

. Major aphthae are similar to minor aphthae but are larger,
usually exceeding 10mm in diameter and deeper. Consequently
healing can take longer (20 to 30 days) and may result in scarring
(Bagan 1991).

. Herpetiform ulcers are less than 1 mm in diameter and often
occurin multiples from 1to 100. There is a tendency for adjacent
ulcers to merge to form a large affected area. Healing takes place
within 15 days and can result in scarring (Bagan 1991).

N
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The aetiopathogenesis of RAS is multifactorial (Jurge 2006). Some
patients have a genetic predisposition, with at least 40% of
patients having a positive family history (Sircus 1957). In a review
of the literature, Jurge 2006 suggests that a bacterial or viral
aetiology is unlikely and that the immunopathogenesis of the
disease is most likely to involve a cell-mediated immune response
mechanism involving the generation of T-cells, interleukins and
tumour necrosis factor (TNF) (Natah 1998; Sun 2000). However,
a lymphocyte-mediated mechanism in addition to immune
complexes have also been proposed (Jurge 2006), and cross-
reactivity between streptococci and the oral mucosa has been
demonstrated (Lehner 1991). Local factors can predispose patients
to RAS and physical trauma can initiate ulcers in susceptible people
(Wray 1981), but RAS is uncommon in patients who smoke tobacco
(Salonen 1990). Reduced iron storage has also been reported in 37%
of patients (Porter 1993), and psychological illness has also been
postulated but this has not been substantiated (Miller 1977).

Patients with systemic diseases are also prone to oral ulceration
but these manifestations may be secondary to their medical
condition and so they should be considered separately. These
can include, but are not limited to, coeliac disease, vitamin B12
deficiency, iron deficiency anaemia, human immunodeficiency
virus infection/acquired immunodeficiency syndrome (HIV/AIDS),
cyclic neutropenia, Reiter's syndrome, Behget's Disease (Baccaglini
2011).

For clarity, if there is no associated systemic disease, this will be
described as 'RAS' When the ulceration may be associated with
an underlying systemic disease, then this will be described as 'RAS
type ulceration'.

Description of the intervention

Treatment is primarily aimed at pain relief and the promotion
of healing to reduce the duration of the disease or reduce
the rate of recurrence. A variety of topical and systemic
therapies have been utilised (Porter 1998), but few studies have
demonstrated efficacy. Empirically, effective treatments include
the use of corticosteroids, immunosuppressants and topical
barriers (Eisen 2001). Mycophenolate mofetil, pentoxyphylline,
colchicine, dapsone and thalidomide have also been used but
with some caution due to the potential for adverse effects. The
cause of RAS is not known therefore the aims of treatment are
primarily pain relief and the reduction of inflammation (Scully
2006).Topical interventions can include mouthrinses, pastes, gels,
sprays, injections, laser and locally dissolving tablets. Many
treatments are available for patients to buy without prescription.

How the intervention might work

As the aetiopathogenesis of aphthous ulceration is not fully
understood, the precise mode of action of topical interventions
is unclear. Topical interventions range from inert barriers to
active treatments. Providing a barrier for the ulcer (for example
a mucoadhesive paste) should allow the breach in the mucosa to
temporarily be protected and therefore noxious stimulants are less
likely to sensitise nerve endings. This in theory should provide
pain relief. The addition of active compounds to the barrier can
potentially give an immunomodulatory effect. Due to the nature
of the mucosal layer, there is great variability in the penetration of
active compounds through the mucosal barrier, and as such there
is great variability as to the efficacy of such topical treatments.

Why it is important to do this review

All three clinical types of RAS are associated with varying degrees
of morbidity, including pain and difficulties in function. RAS is a
chronic episodic oral mucosal condition which canimpactupon the
experiences of daily life, such as physical health and functioning
(Riordain 2011). Given, its high prevalence, the prevention of
RAS or the reduction of the pain or longevity of the disease are
important goals in oral medicine. This review will focus on the use of
topical interventions in the management of RAS and complements
the Cochrane systematic review of systemic interventions for the
management of RAS by the same author team (Brocklehurst 2012).

OBJECTIVES

The objectives of this review are to determine the clinical
effectiveness and safety of topical interventions in the reduction of
pain associated with recurrent aphthous stomatitis, a reduction in
episode duration, a reduction in episode frequency and improved
quality of life.

Topical interventions for recurrent aphthous stomatitis (mouth ulcers) (Protocol) 2
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METHODS

Criteria for considering studies for this review
Types of studies

Randomised controlled trials (RCTs) investigating the effects of
topical interventions for the management of recurrent aphthous
ulcers. We will also include RCTs of a cross-over design, provided
that the trial included a suitable washout period and no carry-over
effects were evident. Split-mouth studies will also be included ifitis
apparent that there is no risk of contamination of the intervention
from one part of the mouth to another. This will be more likely for
the topical interventions which are a physical barrier.

Types of participants

Participants with a previous or current history of recurrent
aphthous stomatitis (RAS), diagnosed either clinically or
histopathologically. We will exclude participants with the following
conditions:

« Behget's disease;
« Reiter's syndrome;
« recurrent erythema multiforme or any viral infection.

In addition, we will exclude patients with coeliac disease, Crohn's
disease, ulcerative colitis, anaemia and haematinic deficiency
(vitamin B12, folic acid and iron), when sufficient detail is provided
in the trial. This will ensure that patients entering into a trial are
for primary lesions, not lesions that are secondary to a medical
condition. We will also exclude participants taking medications
associated with oral ulceration e.g. nicorandil, diclofenac.

Types of interventions

Active treatment will include any preventive, palliative or curative
interventions administered topically (i.e. where the primary mode
of action is topical, acknowledging that some of the topical
interventions may also have systemic effect). Controls will be either
no active treatment or the administration of a placebo, but head
to head trials of different interventions will also be included, if
identified.

Types of outcome measures

Primary outcomes

Primary outcome measures assessed will be:
. pain associated with RAS;

. episode duration associated with RAS;

. episode frequency associated with RAS;
. safety of the intervention including adverse effects.

AW N B

Secondary outcomes

Any patient reported outcomes that measure improvements in the
patients' quality of life and reduction in morbidity (e.g. function).

Search methods for identification of studies

For the identification of studies included or considered for this
review, we will develop detailed search strategies for each database
searched. These were based on the search strategy developed
for MEDLINE (OVID) but revised appropriately for each database

(Appendix 1). We will combine this search strategy with the
Cochrane Highly Sensitive Search Strategy (CHSSS) for identifying
randomised trials in MEDLINE: sensitivity maximising version
as referenced in Chapter 6.4.11.1 and detailed in box 6.4.c of
theCochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). We will link the search of EMBASE to the Cochrane
Oral Health Group filter for identifying RCTs.

Electronic searches

The following electronic databases will be searched:

« the Cochrane Oral Health Group's Trials Register (to present);

« the Cochrane Central Register of Controlled Trials (CENTRAL)
(The Cochrane Library, current issue);

« MEDLINE via OVID (1946 to present);

« EMBASE via OVID (1980 to present);

« CINAHL via EBSCO (1980 to present);

« AMED via OVID (1985 to present).

Searching other resources
Unpublished trials

We will screen the bibliographies of included papers and relevant
review articles will be checked for studies not identified by the
search strategies above. We will search the US National Institutes of
Health Trials Register (http://clinicaltrials.gov/) for ongoing trials.

Language

Any non-English trials that are identified will be translated through
The Cochrane Collaboration.

Data collection and analysis
Selection of studies

Three review authors (Paul Brocklehurst (PB), Anne-Marie Glenny
(AMG) and Jennifer Taylor (JT)) will independently screen the titles
and abstracts obtained from the initial electronic searches. Reports
from the studies that fulfil the inclusion criteria will be obtained.
When there are insufficient data in the study title to determine
whether a study fulfils the inclusion criteria, the full report will be
obtained and assessed independently by the same review authors.
Disagreement will be resolved by discussion.

Data extraction and management

At least two review authors (JT, AMG, Tanya Walsh (TW), PB, Philip
Riley (PR), Julian Yates (JY)) will independently extract data from
each included study using a tool developed for the review. All
studies meeting the inclusion criteria will undergo data extraction
and an assessment of risk of bias will be made using a pre-
standardised data extraction form. Studies rejected at this and
subsequent stages will be recorded in the table of excluded studies.
Differences will be resolved by discussion. If a single publication
reports two or more separate studies, then the data from each study
will be extracted separately. If the findings of a single study are
spread across two or more publications, then the publications will
be extracted as one. For each study with more than one control or
comparison group for the intervention, the results will be extracted
for each intervention arm.

For each trial the following data will be recorded.

Topical interventions for recurrent aphthous stomatitis (mouth ulcers) (Protocol) 3
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1. Year of publication, country of origin and source of study
funding.

2. Details of the participants including
characteristics and criteria for inclusion.

3. Details on the type of intervention and comparisons.

4. Details on the study design.

5. Details on the outcomes reported, including method and
timings of assessments, and adverse outcomes.

demographic

Assessment of risk of bias in included studies

All review authors will assess the risk of bias in included studies
using The Cochrane Collaboration's tool for assessing risk of bias.
The domains that will be assessed for each included study will be:

. sequence generation;

. allocation concealment;

. blinding;

. completeness of outcome data;

. selective outcome reporting;

. risk of other potential sources of bias.

o U wN R

We will tabulate a description of the above domains for each
included trial, along with a judgement of on the risk of bias (low,
high or unclear), based on the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011):

1. low risk of bias (adequate concealment of the allocation
(e.g. sequentially numbered, sealed, opaque envelopes or
centralised or pharmacy-controlled randomisation));

2. unclear risk of bias (unclear about whether the allocation was
adequately concealed (e.g. where the method of concealment
is not described or not described in sufficient detail to allow a
definite judgement));

3. high risk of bias (inadequate allocation concealment (e.g. open
random number lists or quasi-randomisation such as alternate
days, date of birth, or case record number)).

We will provide a summary assessment of the risk of bias for the
primary outcome across the studies (Higgins 2011). For each study,
we will assess according to the following rationale:

1. lowriskwhenthereisalow risk of bias across all six key domains;

2. unclearrisk of bias when there is an unclear risk of bias in one or
more of the six key domains;

3. high risk of bias when there is a high risk of bias in one or more
of the six key domains.

Measures of treatment effect

For dichotomous outcomes (e.g. pain or adverse effects: yes/
no), we will express the estimate of effect of an intervention as
risk ratios (RRs) together with 95% confidence intervals (Cls). For
continuous outcomes (e.g. pain on a visual analogue scale), we will
use mean differences (MDs) and 95% Cls to summarise the data; in
the event that different studies measure outcomes using different
scales, we will express the estimate of effect of an intervention as
standardised mean differences (SMDs) and 95% Cls.

Unit of analysis issues

Where cluster randomised trials are included, we will undertake
data analysis, whenever feasible, at the same level as the
randomisation, or at the individual level accounting for the
clustering.

Analysis of cross-over studies should take into account the two-
period nature of the data using, for example, a paired t-test. We
will enter log RRs or MDs/SMDs and standard errors into Review
Manager software (Review Manager 2013), using the generic inverse
variance method (Higgins 2011).

Dealing with missing data

We will contact trial authors for missing data if the report was
published from the year 2000 or onwards. We consider it unfeasible
to obtain data for trials published prior to this cut-off date. We will
use methods as outlined in the Cochrane Handbook for Systematic
Reviews of Interventions to estimate missing standard deviations
(Higgins 2011).

Assessment of heterogeneity

We will assess the significance of any discrepancies in the estimates
of the treatment effects from the different trials by means of
Cochran's test for heterogeneity; heterogeneity will be considered
significant if P value < 0.1 (Higgins 2011). We will also use the
12 statistic, which describes the percentage total variation across
studies that is due to heterogeneity rather than chance, to quantify
heterogeneity with 12 over 50% being considered substantial
heterogeneity (Higgins 2011).

Assessment of reporting biases

If there are a sufficient number of trials (more than 10) included
in any meta-analysis, we will assess publication bias according
to the recommendations on testing for funnel plot asymmetry
as described in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011).

Data synthesis

We will perform meta-analysis of studies assessing the same
comparisons and outcomes. We will combine RRs for dichotomous
outcomes, and MDs (or SMDs if different scales are used) for
continuous outcomes, using a random-effects model where there
are four or more studies, or a fixed-effect model if there are less than
four studies. We will include data from cross-over studies in any
meta-analysis using the generic inverse variance method described
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011), combining them with parallel studies using the
methods described in Elbourne 2002. We will present data from
studies not included in meta-analyses in an additional table.

Subgroup analysis and investigation of heterogeneity

As appropriate, we will pursue subgroup analysis according to the
three classifications of RAS highlighted above: minor, major and
herpetiform.

Sensitivity analysis

If the number of studies allows, we will undertake a sensitivity
analysis for each intervention and outcome limiting the analysis to
studies at overall low risk of bias.

Topical interventions for recurrent aphthous stomatitis (mouth ulcers) (Protocol) 4
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



350

Trusted evidence.
Informed decisions.
Better health.

3\ Cochrane
é[) Library

Cochrane Database of Systematic Reviews

Presentation of main results

We will develop a 'Summary of findings' table for the main
outcomes of this review using the GRADEPro software (GRADEpro
2008). We will assess the quality of the body of evidence with
reference to the overall risk of bias of the included studies, the
directness of the evidence, the inconsistency of the results, the
precision of the estimates, the risk of publication bias and the

magnitude of the effect. We will categorise quality of the body of
evidence of each of the main outcomes as high, moderate, low or
very low.
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APPENDICES

Appendix 1. MEDLINE (OVID) search strategy

. Stomatitis, aphthous/

. (recur$ or reoccurs$ or severe).ti,ab.

. land2

. ((recur$ or reoccur$ or severe) adj10 ((aphthous or apthous or mouth$ or oral$) ad;j3 (ulcer$ or lesion$ or stomatitis))).ti,ab.
. (aphthae or apthae).ti,ab.

. "canker sore$"ti,ab.

. "herpetiform ulcer$"ti,ab.

. "periadenitis mucosa necrotica recurrens"ti,ab.

or/3-8
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APPENDIX 7. Summary of the Chan et al. (2002) consensus treatment

guidelines

Supplementary Table I. Summary of treatment recommendations from the First International Consensus on mucous

membrane pemphigoid (MMP)*

Risk class Criteria (site, severity, rapidity)

Treatment

High Ocular, genital or esophageal and/or laryngeal lesions;

OR
Rapidly progressive disease

Low Oral mucosa only
Or
Oral mucosa
+
Skin

SEVERE disease:

Prednisone (0.5—1.5 mg/kg/day) plus cyclophosphamide
(1-2 mg/kg/day)

OR alternative therapies:

Azathioprine (1-2 mg/kg/day)

(Check thiopurine methyltransferase (TPMT) level before
starting. Monitor activity: low level predicts efficacy and
potentially severe myelosuppression/adverse events.)

OR

Mpycophenolate mofetil (1-2 g/day in divided doses)

MILD Disease:

Dapsone (50—200 mg/day)
(Check glucose-6-phosphate dehydrogenase (G6PD) level:
Deficiency. Increases risk of hemolytic anemia.)
OR
Sulfamethoxypyridazine (0.5—1 g/day) or sulfapyridine
(0.25—1 g/day)
(Not universally available.)
(Must improve <3 months or begin
prednisolone + immunosuppressive agent.)
Moderate to high-dose topical corticosteroid
If additional control needed:
Add dapsone (50—200 mg/day) or other sulfa drug
OR
Low dose systemic corticosteroid
Tetracycline (1-2 g/d) and nicotinamide (2-2.5 g/d)
Consider adjuvants if further control needed:
Azathioprine (1-2 mg/kg/day)
Mycophenolate mofetil (1-2 g/d in divided doses)

*Chan LS, Ahmed AR, Anhalt GJ, et al. The first international consensus on mucous membrane pemphigoid: definition, diagnostic criteria,
pathogenic factors, medical treatment, and prognostic indicators. Arch Dermatol. 2002;138:370-379.
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Supplementary Table Il. Mucous membrane pemphigoid (MMP) interventions

Imtervention” Study tvpe mnd Levelr of
cit-iderveriion numher evidence Samemary Referencer
Acathoprine NI Letko, 2006 — Ocular MMF cohort, high nsk MIMI®
CR-1 i of bias, variable Ireatmenls with CHR
Decular insuffecient details, culcomes measures used (Kemnedy, Deviller, et al., 20010
Cohori-1 i— had guestionuble validity Ucular
CE-1 3 Thorne, 2008 — ocular MMP seres, ol Cohorl
CR-1 i cyclphosphamide and oral prednmolone {Lebeau, Mametti. et al., Hi0d)
wilh variable adjuvants inchsding Cs
axathioprine (see cyclophosphamade) (Thorme, Woreta, et al., JHIE)
CR
(Raldos amd Etxebarria, 200&E
Colchscine MM Chaidemsenas, 2001 — series of 15 patients  MIMI®
CE-1 i wilh MMP — treatsd with prednisans Cs
A0 mgfday and adjuvants mcluding (Chaidemenas, Sidiropoulos, el al., 2011)
colchicine | mgfday — complete remission
om colchicine in § off12
Coticosteroids —  MMP El-Darowti 2011 — RCT of ocular MMP in - MMIP®
v CR-1 3 M) pasticipants — comparing pulsed CYF CHR
Ocular I¥iTY methylprednisobone (standard) iSchumann, Schmidt, et al.. 200
RCT-1 1— versus slandard plus IV pentoxyfyllne {see Ovcalar
C3-1 3 cyclophosphamide) RCT
Suelves, 2003 — ocular MMP series treated (El Daroul, Fakbry Khattab, et al., ZU011)
with pulsed IV CYP and IV Cs
methylprednisolone (see (Suelves, Arcinue, et al., 2013}
cyclophosphamide)
Comticosleroids — MM ElDarowti, 2001 — RCT of ocular MMF in MMI®
oral C8-5 3 ) pasticipants — comparmg pulsed CYF Cs
CR-5 3 I¥iITV methylprednisolone (standard) (Segura, Irangea, et al, 2007; Chaidemenas,
Ucular wersus slandard plus IV pentoxyfylline. Suliropoubos, et al., 20115 Daycheva,
RCT-1 1— Oral predmisalane used as adjuvant m bath Dieuler, ef al., 2011; Lourari, Herve, et al.,
Ciohiori-1 2— arms (gee cyclophosphamide) I 1; Staines and Hampton, 20125
CE-1 3 Letko, 2004 — ocular MMP coharl, high nsk CHR
CE-1 3 of bias, varable reatmenis with (Cunther, Waozel, e al_, 2004d; Womiak,
Pediairic insuffecient details, culcome measuares wsed Waszczykowska, et al.. 2006 Tavemna,
CR-1 3 had guestionable validity Lemmer, el al., 2007; Yu, Chang, et al,,
Kharfi, 2000 — a case of a 20-montb-ald boy 07, Schumann, Schansdt, =t al., 2009
with MMP — treated sscoesshally with Ocular
systemic steraids followed by disease free RCT
mainlznance oo dapsone and topical (El Daroul, Fakbry Khattab, et al., ZU011)
[pcular] cyclosporine and ol predosone Cohorl
(Letko, Miseracchs, <t al., 20
CE
(Thorme, Woreta, et al., JHIE)
CR
(Caklos and Eixebarma, 20085
Pediutric
CR
(Kharfi, Khaled, o al, 20100
Corticosteroids MM Canigares, M — seres of 3 patients with  MIMI®
—lopical CS-3 i oradl and ocular disease treated with Cs
CR-1 3 elamercepl 25 my, lopical clobelasal amd {Canizares, Smith, et al., 204, Camoro,

nysialin

Carrozzn, 2% — open-label uncontralled
serpes of 9 MMP palsenls using
minecycline — 5 with adjuvant topical
clobetmel (see minocycline)

Le Roux-Villel, 2001 — serizs of 25 MMP
(10 with ocular disease) patients meated
wilh 1—2 cycles rituximab and adjuvants,

inchuding dapsone andfor sulfasalazine and

lapacal corticosteroids {see ntuximab)

Acrduina, et al., 2009, Le Rouws-Villet,
Prosl-Sguarciond, e al, 20011
Ocular

CR

(CGaklos and Etxebarmia, 2008)
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Intervention’
o imderverion

Study tvpe and Levelr aof

Sunmary

Referencer

Cyclophosphamide  MMP

Drapsone

number Evidence

C3-3 i

CR-2 3

Ucular

RCT-1 1—

Cahart-1 2—

C3-2 i

CR-1 3
Ocular

C3-1 i

Pediatric

CR-1 i
MMP

C3-3 3

El-Darowti, 2001 — RCT of ccular MME in MIMI*

30 participants — comparing pulsed CYF
IVimethylprednisalone IV (standard)
wersus slandard plus IV pentoxyfylline.
Study supgests no significant climical
bemelil of standard therapy and
pentoxyfylline over standard therpy alone.
Na dnip discantinuation was nesded in
either ano due o advers: effects.

Letko, 2004 — ocular MMP cohart, high risk
of bias, vanable reatments with
insuflicient details. pulcome measunes used
had guestivnable validity

Segura, 2M7 — series of 4 patients with
MMP, treated with IVIg monotherapy of
wilh adpvant 13 (iscluding CYF) —

[see I¥Ig)

Chaidemenas, 2011 — seres of 15 patients
wilh MMP — treatsd with prednisane
40 mygtday and adjuvants meluding aral
CYP— complebe remisson in 1 of 4 usng
vrad CYF

Munvangange, 23 — seres of 13 MMP
patienls treated with ol OYF and
adjuvants in 10 of 13 (dapsone!
sulfasalazine) - 7 of 13 achieved complete
remission (3 of 5 ooular diseme patienis). 2
of 13 stopped CYP due 1o lvmphaopenia

Suleves, 20013 — ocular MMP series treated
wilh pulsed IV CYP amd IV
melhylprednisolone — complele remission
in 54 of 65, 12 of 54 reguined o slop
therapy due to advese effeds — 3 of 54
developed malignancy — the mostL
comnmon adverse effects wene nausea
(29%:) and transient lymphopenia (26%)

Thorne, 2008 - coular MMP series, ol
cyclphosphamide and oral prednsolone
wilh variable adjuvants, mecluding
uralhioprine, dapsone, MMF — 58 af 70
patienls achieved complele contmol.
Adverse events incloded hemabaria,
infectian {34 of 70, malignancy (8 of 70 —
inchuling 1 bladder curvinomal

5

(Segura, Iranea, et al., 2007; Chaidemenas,
Suliropoubos, et al., 2011; Munyangango,
Le Roux-Villet, et al., 2013)

CR

(Wozniak, Wmszcrykowska et al, 2006;
Yu, Chong, et al., 207}

Ocular

RCT

(El Darouti, Fakbry Khattab, et al.. 2001}
Cohort

iLetko, Miserocchs, et al., 20k

5

(Thome, Woreda, el al., J0HE; Suelves,
Arcinse, el al., 213

CR

{Oaldos and Etxebarra, 2008)

Doycheva, 211 - weries of 10 patients with  Ovalar

ooular MMP treated with MMFE 1 g twice
daily as well as prednisalone and
cychsponine A 2% eve drops. 11 af 17
eyes with active mflammation at
commencemnent of therapy showed a
reduction in ocular inflammatian.
Prevention of ccalrization was prevenled
in % eves of T pabients.

Kharti, 20010 — a case of a 20-moath-ald boy
with MMFP — treated sscomsefully with
systemic steraids followed by disease-free
mainlenance on dapsone and topical
{ocular) cyclasporme and oral predmsane

s

(Daycheva, Deuter, et al. 20110
Pediatric

CR

(Kharfi, Khaled, e al_, 20000

Chaidemsenas, 2011 — series of 15 patients  MIMI®

wilh MMP — treated with prednisone

Cs
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Intervention’ Study tvpe and - Levelr of
cio- i erveriion nunther evidernoe Surmmanry Referencer
CR-2 i A0 mygtday and adjuvants meloding (Chaidemenas, Sidiropoulos, el al., 2011:
Dcular dapsane — complele remission m 3 of 10 Stuines and Hampan, 2012;
Cohort-1 2— using dapsane Munyangango, Le Epux-VilleL et al..
C5-1 3 Staines, 012 — series of 6 patients with 3}
CR-1 3 MMPE realed with combination of MME, CR
Pediatric dapsane and orl predoisalone — all had (Tu, Chong, et al., DH7T; Gurcan aml
CR-2 i complete oral disease conteed on therapy at Ahmed, 200%)
18 months follow-up Oicular
Munyangango, 13 —series of 13 MMP Cohorl
patients treated with ol CYF and (Letko, Miserocch, et al., 2005
adjuvants in 10 of 13 (dapsone’ Cs
sulfasalazined — (see cyclophosphamide) {Thoeme, Woreta, el al, 2008
Letko, 204 — ocular MMP cohort, high sk CR
of bias, vanable reatments with {Prey, Robert, et al, 2007}
insuflicient details, culcome measures used Pedipiric
had guestionable validity CHR
Thorne, 2008 — ocular MMP senes, ol iSchoeller, Roth, et al., 2004; Kharfi,
cyclophosphamide and oral prednisclons Khaled, et al., 2010
wilh variable adjuvants including
azalhioprine, dapsone, MMF — {see
cyclophosphamide)
Kharfi, 2000 — a case of a 20-moath-ald boy
wilh MMFP — treated suscossshully wilh
sysiemic steraids followed by disease-free
mainlenance oo dapsone and topical
{pcular cyclosporme and oral predmsane
Schoefller, 204 — a 9-year-old girl with
wulval MMP. No clinical respanse was
vhilained afler 4 weeks of topical clobelasol
prapionale cream — dapsone was then
staried — complete healing wis oblained in
| month, with persistent remassion afler
lapering dapsone bo a dosage as low as
15 mg an altemale days over | year. There
was no recurrence afler discomlinuation of
the trealmenl. Adverse events were pot
i soassed.
Etanercept NN Caniwares, MM — series af 3 patients with  MMIP®
CS-1 i vral and ocular disease reated with Cs
CR-2 3 elamercepl 15 mg and lopical clobelasod and  (Candzanes, Smith, et al.. 2006)
nystalin — 2 of 3 gaiced partial contral and  CR
1 af 3 complete controd of disease Kennedy, Devillex et al.. 20010
Ocular
CR
(Candzares, Smith, et al.. X06; Prey,
Robert. et al., 2007; Kennedy, Devillez,
et al., 2014
Ivlg il i Canimares, 2M6 — series af 3 MMP paticnts  MIMI®
CS=2 i Ireabed with etanercepd — 1 cose was Cs
CR-3 3 Ireated with IVIg unsuccessfully befare (Cunizares, Smith, et al.. 206; Segura,
COcular elanercepl — headaches and hypertension Trianaem, et al., 2T
Cohori-1 2— wene reparied with the IVIg therapy CHR
CE-1 3 Segurs, IMT — series of 4 patients with (Wozniak. Wmzczykowska, et al, 2006;
CE-1 3 MMF, treated with I'VIg monotherpy of Yu, Chong, et al,, H07; Gurcan and

wilh adpuwant 15, 1 of 4 with ol disease
had complete remixsson after § cycles of
monoctherapy, 2 of 4 had pastial remisson
il an monptherapy: 1 with aral
prednisolone and arul CYP) — these 1
cases had tr discontioue therapy due to

Ahmed, 200%)

Ocular

Cohort

(Letko, Miserocch, et al., 2005
Cs

(Sumi, Lelko, et al., 2{004)
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Intervention’ Shudy tvper and - Levelr of
co-imherveriion naumher evidenece Samemary

Referencer

adverse effects of IVIg. 1 of 4 wasa
nanresponder despile adjuvant 5 therapy

Letko, 2004 — acular MMP caharl, high nisk
of bias, vanable reatments with
insuflicient details. pulcome measumes wsed
had guestionable validity

Sami, 20 — series of 10 MMP patients with
refraciory ocular disease reated with IVIg
monotherapy. All 1 patients indzally
demonstraled signs of climical improvement
wilh I¥1g therapy. The 1olal oumber of
I¥lg cycles ranged rom 20 o 42 (mean,
321, and the tetal duration of IV]g therapy
runged fram 25 to 43 months {mean, 350 8
of 10 patiens wha completed the protocel
had un mmprovement i their visaal acuily
and dil ol have further progression of
subepithelial conjunctival fibrosis. 2 of 10
patients dropped out of the protocal and
lost vision — the reasoms for dropoul were
unclear

CR
(Galdos and Etxebarma, 2008)

Law lkevel laser MM Calare, 2012 — serics of 3 MMP palients NIMIEP
therapy C3-1 treated with LLLT. 3 patients with MMP —  (Cafaro, Broccoletti, & al., 2012)
all pabients had complste resolution of ol
lesions in lexs than a mean af 10 treatment
sexsdons. Single observer, blinding nat
saled
Methotrexale Ocular Letko, 2006 — ocular MMP cohan. high nsk  Oxular
Cahion-1 of hias, varizhle reatments with (Lebeau, Mainelti, et al., 204)
insuflicient details, culcome measures wsed
had guestionable validity
Minocycline il iy Carroeze, M9 — open label, uncontrolled MM
C3-1 semies of 9 MMP patienls using C5
Ocular minoeveline {5 with adjuvant opacal (Carrozzn, Arduino, et al., 2009)
CR-1 clobetasoel) — complete remission in 3 of &, Cicular
2 af % oo response — 5 of 9 patients CH
disconticued mmecycle due 10 adverse iGakdos and Eixebarma, 200E)
effects
Mycopbenalate il iy Chaidemenos, 2011 — seres of 15 patients MM
modesl C3-1 wilh MMP — ireated with prednizane s
CR-1 40 mgfday and adjuvants including MMEF— (Chaddemenos, Sidiropoules, et al., 2011
Ucular complete remission in 0 of 1 using MME Staines and Hamptan, 20126
5.2 Staimes, 012 — series of 6 patienls with CH
MBMEP treated with combinatson of MME, iTaverna, Lemer, 1 al., 2007
dapeane and oral predeisalane — all had Ocular
comnplete oral disease contrd an therapy at s

1% months follow-up

Thoerne, 2000 — ocular MMP sedes, ol
cyclophosphamide and oral prednisplone
wilh variable adjuvants, meluding
azalhioprize, dapsone, MMF (see
cyclophosphamide)

Doycheva, 211 — series af 10 patients with
ocular MMP treated with MMF 1 g twice
daily as well ax predmisalane and
cychsporine A 2% eve drops. 11 af 17
eyes with active inflammation at
commencement of therapy showed a
reduction in ocular mflammatian.
Prevention of cealrization in % eves of 7
patienls.

(Thome, Woreta, el al., 200E; Doychewa,
Deuler, et al., 2011}
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Intervention’ Study tvpe and Levelr aof
cia-mderverion namher cvidenoe Surmmurry References
Mycophenolic acid MMP Marzana, 2006 — MMP serves of 2 NIME
C3-1 i participants (| with Brunsting-Perry L]
wartanty with a high nsk of bias — treated iMuarzano, Dussoni, et al., 20067
with MPA and adpvant oral steraids —
pastial rermisson | af 2, complele remission
in laf 2
Pentoxyfylline Ucular El Darowti, 2001 — RCT of omlar MMF in Ocular
RCT-1 1— 30 pasticipants — camparing pulsed CYF RUCT
1Y methy lprednisalone 1Y (standirnd ) (Bl Daroul, Fukhry Khattab, et al.. 211}
wersus slandard plus IV pentoayfylline.
Study suggests no significant climical
bemelil of stamdard therapy and
pentoxyiylline over standard therupy alone.
No dnap discontinuation was needed in
either arm due b adverse effects.
Rituximab NInE Le Roux-Villet, 2011 — semies of 25 MMP NIMIP*
CE.-2 i (10 with ocular disease) pabents reated L]
CR-2 3 wilth 1—1 cyeles riuximab and adjuvants, {Le Roux-Villet, Pros-Squarcioni, et al,
inchsding dapsone andfar sulfasalarine and {6l 1; Loasran, Herve, &t al, 20113
tapical costicosteroids — 17 af 25 in CH
complete remission o 12 weeks afler 1 i Taverna, Lemer, 21 al., 2007; Schumanm,
cycle; @ of 10 ocular patsents were clear of Schmadt, et al., HHES
disease after mean of 10 weeks. 10 of 25
relapse al mean of dirange 1—16) months.
2 af 25 died (alsa on [5 medicalions)
Lourari, 2011 — series of 6 MMP paticnls
treated wilh mluximab wilh uns pecified
adjuvant IF — 4 of 6 complele remissian on
therapy
Sulfasalarine NIME Le Roux-Villet, 2011 — series of 25 MMP NMIP®
CS-2 i (10 with ocular disease) pabents reated L
with 1—2 cyeles ruximab and adjuvants, iMunyangango, Le Boux-Viller, et al..
inchsling dapsone andfor sullasalazine and 2013
tapical (see rituximab) {Le Boux-Villet, Pros-Squarcioni, et al.,
Munyangango, 2013 — series af 13 MMP 1)
patienls treasted with oral CYF and
adjuvants in 10 of 13 idapsones
sulfasalarine) — (see cyclophosphamide)
Tacrolmus - MNP Assmann, 204 — series of I refraclory oral  SIMEP*
lapacal CE-1 3 MMP paticnts reabed with lopical L]
CR-3 3 lacralimus — complele remission was (Aszmann, Becker, et al., 200d)
Pediatric achieved - adverse effects were not CR
CE-1 3 discaseed (Cunther, Woeel, et al_, 2004; Suresh,

Lebean, 2084 — case of an 8-year-old with
vulval MMFP — nesponded o lopical
lacrolimus

Martnez Calizio, et al, 306; Lee, Blazek,
et al., 2001}

Pesdialiric

CR

(Lebeau, Maimelti, et al.. 2004)

Nete: Modified rom 2002 See the full publication for additional details. Site, severily and rupsdity of progression delermine risk stalus and

medications.

MMF, mucous membrane pemphigoid; ocular, ooular only MMWP siody: pediatric, pediatric only MMP study; 8CT, mmdomized contralled tral;
OCT, contralled clindcal trial; cobart, cobart susdy; CF, case series; CR. case report; CYP, cyclophosphamide; CYP IV, pulsed /¥ cyclophos phamide;
15, immunosuppressant; fV, intravenous; Vg, intravenows immunoglobaling LLLT, ke level laser therapy; MMF, mycophenolate mofsil.

Levels of Evidence (SIGN 2008)

14+ High-guality meta-analyses, systematic reviews
of RCTs, or RCTs with a very low risk of bias

358

14 Well-conducted meta-analyses, systematic reviews,
or RCTs with a low sk of bias



APPENDIX 8. COS Participant information pack

Core Outcome Set for Recurrent Aphthous Stomatitis (COSRAS)

J Taylor, M. N. Pemberton

Core outcome sets (COS)

Core outcome sets are an agreed minimum set of outcome domains to be measured and

reported in all trials of a particular treatment or condition (Williamson, 2012)

Recurrent Aphthous Stomatitis (RAS)

RAS is the most frequent form of episodic oral ulceration in otherwise healthy
individuals. There are wide varieties of treatments available but the evidence base to
guide clinicians in their decision making is poor. This is due to a number of
methodological issues in oral medicine trials including heterogeneity of the outcomes

measured.

A set of clinically relevant outcome measures needs to be developed (Brocklehurst,

2012).

How to develop a core outcome set for RAS

o Stakeholder involvement
 ldentifying existing knowledge

e Consensus methods
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Stakeholder involvement

RAS patients were involved in the process from the initial stages. We acquired a small
grant from RfPB (Research for patient benefit) and held a patient information meeting
in July 2014. Seven long-term RAS patients attending University Dental Hospital of
Manchester oral medicine clinic were invited to take part. These patients had
previously been treated with a wide variety of interventions over many years with
varying degrees of clinical benefit. A non-clinical researcher facilitated the meeting and
patients were invited to discuss a variety topics related to ‘living with RAS’. They were
asked to develop a list of outcome measures they felt were most important to them as a
patient. No limit was given to the number of outcomes they could suggest. They agreed

on 6 essential outcomes.

e Size
e Duration

o Frequency

e Number
e« Pain
° Diet

Identifying existing knowledge

A systematic review of 73 interventional RAS randomised controlled trials was carried

out.

313 individual outcomes were identified. These outcomes were condensed down to 22
by removing duplication and grouping into relevant domains (e.g.

discomfort/soreness/tenderness/pain was grouped as pain)
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« Presence or absence of an ulcer or ulcers
o Size

e Duration

e Frequency

e Diet

e Pain

e Number of ulcers

o Location of ulcers

 Side effects of treatment

o Quality of life

o Composite score

e Other signs and symptoms (burning, erythema)
« Additional ulcer treatment required
e Improvement

o Blood test

o Vital signs

e Induced /challenged pain

o Tolerability of treatment

o Changes in condition

e Clinical evaluation

e Patient’s overall assessment

e healing
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Consensus methods

Previous studies have used Delphi method to gain consensus (a quantitative option
which establishes a convergence of opinion. These are typically carried out as large
scale questionnaires over 2 or more rounds with the results of previous rounds revealed

to everyone in subsequent rounds)

There are a number of disadvantages to the use of the Delphi method including high

attrition rates, expense and time to complete.

In November 2014, we trialled an interactive adapted Delphi method within a group of
relevant stakeholders (Northern oral medicine group). We used turning point clicker

technology

It was agreed that the process was easy to follow and could be used in future

development of core outcome sets in oral medicine.

BSOM 2015

BSOM is keen to support research which aims to improve the quality of our clinical
practice in oral medicine. As part of this we hope you will be happy to take part in this

interactive process.

We will repeat the interactive clicker process during the morning session on Friday29th

May.

Following a brief introduction, you will be asked to vote on the importance of various

outcomes on a scale of 1-9 (1 limited importance - 9 critical importance)

If you feel the outcome measure is essential to assess the efficacy of a treatment for
RAS, and should be retained in a core outcomes set (must be measured in all future

trials) then vote high.
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If you think the outcome is important but does not need to be measured in every trial (or

it could be measured in addition to the core outcome set when ) then vote middle or low

Most of these outcomes will be easy to understand, however, if an outcome appears
vague or you are not quite sure, then you may consider that outcome as of less

importance to keep in a core outcome set. (i.e. vote low or middle)

Remember trials will not be limited to the core outcome set. You can still measure as
many outcomes as you like in a trial, as long as all trials measure the same group of

core outcomes.

Please consider the list of outcomes on the previous page. If you have any essential
additional outcomes that you believe should be measured then you will be given an

opportunity to add them prior to the clicker session.

Many thanks for your involvement.

(We are grateful to the School of Dentistry, University of Manchester for the use of the
clickers and for IT support. Please note the clicker handsets do not work in any other

setting and we would be grateful if they could be returned following the session.)
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APPENDIX 8. Summary of publications

Brocklehurst P, Tickle M, Glenny AM, Lewis MA, Pemberton MN, Taylor J, Walsh T,
Riley P, Yates JM. Systemic interventions for recurrent aphthous stomatitis (mouth
ulcers). Cochrane Database of Systematic Reviews 2012, Issue 9. Art. No.: CD005411
Citations to date: 101

Abstract

Recurrent aphthous stomatitis (RAS) is the most frequent form of oral ulceration,
characterised by recurrent oral mucosal ulceration in an otherwise healthy individual. At
its worst RAS can cause significant difficulties in eating and drinking. Treatment is
primarily aimed at pain relief and the promotion of healing to reduce the duration of the
disease or reduce the rate of recurrence. A variety of topical and systemic therapies have
been utilised. To determine the clinical effect of systemic interventions in the reduction
of pain associated with RAS, a reduction in episode duration or frequency. We
undertook electronic searches of: Cochrane Oral Health Group and PaPaS Trials
Registers (to 6 June 2012); CENTRAL via The Cochrane Library (to Issue 4, 2012);
MEDLINE via OVID (1950 to 6 June 2012); EMBASE via OVID (1980 to 6 June
2012); CINAHL via EBSCO (1980 to 6 June 2012); and AMED via PubMed (1950 to 6
June 2012). We searched reference lists from relevant articles and contacted the authors
of eligible trials to identify further trials and obtain additional information. We included
randomised controlled trials (RCTs) in which the primary outcome measures assess a
reduction of pain associated with RAS, a reduction in episode duration or a reduction in
episode frequency. Trials were not restricted by outcome alone. We also included RCTs
of a cross-over design. Two review authors independently extracted data in duplicate.
We contacted trial authors for details of randomisation, blindness and withdrawals. We
carried out risk of bias assessment on six domains. We followed The Cochrane
Collaboration statistical guidelines and risk ratio (RR) values were to be calculated
using fixed-effect models (if two or three trials in each meta-analysis) or random-effects
models (if four or more trials in each meta-analysis). A total of 25 trials were included,
22 of which were placebo controlled and eight made head-to-head comparisons (five
trials had more than two treatment arms). Twenty-one different interventions were
assessed. The interventions were grouped into two categories: immunomodulatory/anti-
inflammatory and uncertain. Only one study was assessed as being at low risk of bias.
There was insufficient evidence to support or refute the use of any intervention. No
single treatment was found to be effective and therefore the results remain inconclusive
in regard to the best systemic intervention for RAS. This is likely to reflect the poor
methodological rigour of trials, and lack of studies for certain drugs, rather than the true
effect of the intervention. It is also recognised that in clinical practice, individual drugs
appear to work for individual patients and so the interventions are likely to be complex
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in nature. In addition, it is acknowledged that systemic interventions are often reserved
for those patients who have been unresponsive to topical treatments, and therefore may
represent a select group of patients.
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Taylor J, Brocklehurst P, Walsh T, Riley P, Glenny A-M, Gorodkin R, Pemberton MN.
Interventions for the management of oral ulcers in Behget's disease. Cochrane Database
of Systematic Reviews 2014, Issue 3. Art. No.: CD011018. DOI:
10.1002/14651858.CD011018

Citations to date: 29
Abstract

Background: Behget's disease is a chronic inflammatory vasculitis that can affect
multiple systems. Mucocutaneous involvement is common, as is the involvement of
many other systems such as the central nervous system and skin. Behget's disease can
cause significant morbidity, such as loss of sight, and can be life threatening. The
frequency of oral ulceration in Behcet's disease is thought to be 97% to 100%. The
presence of mouth ulcers can cause difficulties in eating, drinking, and speaking leading
to a reduction in quality of life. There is no cure for Behget's disease and therefore
treatment of the oral ulcers that are associated with Behget's disease is palliative.
Objectives: To determine the clinical effectiveness and safety of interventions on the
pain, episode duration, and episode frequency of oral ulcers and on quality of life for
patients with recurrent aphthous stomatitis (RAS)-type ulceration associated with
Behcet's disease. Search methods: We undertook electronic searches of the Cochrane
Oral Health Group Trials Register (to 4 October 2013); the Cochrane Central Register
of Controlled Trials (CENTRAL) (The Cochrane Library 2013, Issue 9); MEDLINE via
Ovid (1946 to 4 October 2013); EMBASE via Ovid (1980 to 4 October 2013);
CINAHL via EBSCO (1980 to 4 October 2013); and AMED via Ovid (1985 to 4
October 2013). We searched the US National Institutes of Health trials register
(http://clinicaltrials.gov) and the World Health Organization (WHO) Clinical Trials
Registry Platform for ongoing trials. There were no restrictions on language or date of
publication in the searches of the electronic databases. We contacted authors when
necessary to obtain additional information. Selection criteria: We included randomised
controlled trials (RCTSs) that looked at pre-specified oral outcome measures to assess the
efficacy of interventions for mouth ulcers in Behcet's disease. The oral outcome
measures included pain, episode duration, episode frequency, safety, and quality of life.
Trials were not restricted by outcomes alone. Data collection and analysis: All studies
meeting the inclusion criteria underwent data extraction and an assessment of risk of
bias, independently by two review authors and using a pre-standardised data extraction
form. We used standard methodological procedures expected by The Cochrane
Collaboration. Main results: A total of 15 trials (n = 888 randomised participants) were
included, 13 were placebo controlled and three were head to head (two trials had more
than two treatment arms). Eleven of the trials were conducted in Turkey, two in Japan,
one in Iran and one in the UK. Most trials used the International Study Group criteria
for Behget's disease. Eleven different interventions were assessed. The interventions
were grouped into two categories, topical and systemic. Only one study was assessed as
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being at low risk of bias. It was not possible to carry out a meta-analysis. The quality of
the evidence ranged from moderate to very low and there was insufficient evidence to
support or refute the use of any included intervention with regard to pain, episode
duration, or episode frequency associated with oral ulcers, or safety of the interventions.
Authors' conclusions: Due to the heterogeneity of trials including trial design, choice of
intervention, choice and timing of outcome measures, it was not possible to carry out a
meta-analysis. Several interventions show promise and future trials should be planned
and reported according to the CONSORT guidelines. Whilst the primary aim of many
trials for Behget's disease is not necessarily reduction of oral ulceration, reporting of
oral ulcers in these studies should be standardised and pre-specified in the methodology.
The use of a core outcome set for oral ulcer trials would be beneficial.
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Taylor J, McMillan R, Shephard MK, Setterfield J, Ahmed R, Carrozzo M, Grando S,
Mignogna M, Kuten-Shorrer M, Musbah TM, Elia A, McGowan R, Kerr AR,
Greenberg M, Hodgson T, Sirois D, World Workshop on Oral Medicine VI: A
Systematic Review of the Treatment of Mucous Membrane Pemphigoid, Oral Surgery,
Oral Medicine, Oral Pathology and Oral Radiology (2015), doi:
10.1016/j.0000.2015.01.024

Citations to date: 55
Abstract

To determine the efficacy and safety of interventions for mucous membrane
pemphigoid (MMP). We conducted a systematic review from 2003 to 2013 according to
the Cochrane Collaboration methodology. Randomized controlled trials (RCTS) or
controlled clinical trials and observational studies were included, with diagnosis
confirmed by clinical, histopathologic, and immunofluorescence criteria. The primary
outcome was lesion remission or healing; several relevant secondary outcomes were
also included. In the final analysis, 1 RCT and 32 observational studies were included.
The one included RCT with a high risk of bias in multiple domains found limited
evidence that pentoxifylline, combined with corticosteroid and cyclophosphamide, was
more effective than standard therapy (corticosteroid + cyclophosphamide alone) for
ocular MMP. We summarize here the outcomes from 32 observational studies
examining 242 patients across 19 unique treatments. Interventions that show promise
include rituximab and intravenous immunoglobulin. This systematic review is the most
recent since 2003-2009. There is still lack of high-quality research providing evidence-
based MMP treatments.
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McMillan R, Taylor J, Shephard M, Ahmed R, Carrozzo M, Setterfield J, Grando S,
Mignogna M, Kuten-Shorrer M, Musbah T, Elia A, McGowan R, Kerr AR, Greenberg
MS, Hodgson T, Sirois D, World Workshop on Oral Medicine VI: A Systematic
Review of the Treatment of Mucocutaneous Pemphigus Vulgaris, Oral Surgery, Oral
Medicine, Oral Pathology and Oral Radiology (2015) doi: 10.1016/j.0000.2015.01.022.

Citations to date: 37
Abstract

To determine the efficacy and safety of interventions for pemphigus vulgaris (PV). We
conducted a systematic review from 2003 to 2013 according to the Cochrane
Collaboration methodology. Randomized controlled trials (RCTs) or controlled clinical
trials (CCTs) and observational studies were conducted along with diagnosis confirmed
by clinical, histopathologic, and immunofluorescence criteria. Primary outcomes were
disease remission and mortality; several relevant secondary outcomes were also
included. Fourteen RCTs or CCTs and 110 observational studies were included in the
final analyses. RCTs or CCTs demonstrated considerable heterogeneity in outcome
measures, and all had a high risk of bias for at least 1 of 8 domains. Of the studies,
96.8% (120) described the use of oral corticosteroids. Azathioprine and mycophenolate-
mofetil were the most commonly cited treatments. An increasing number of studies
described biologic therapies (rituximab, intravenous immunoglobulin [IVIg]). Evidence
supporting recent comprehensive treatment guidelines was reviewed. We found
persisting wide variations in treatment practice and inadequate quality of research
supporting optimal PV treatment.
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Taylor, J., Walsh, T., Worthington, H., Brocklehurst, P., Pemberton M., Glenny AM.
Cochrane and the COMET initiative: developing the evidence base in oral medicine.
British Dental Journal 223, 729-732 (2017).

Citations to date: 7
Abstract

All clinicians in medicine and dentistry aim to deliver evidence-based practice;
however, it is widely recognised that the current evidence base for interventions in oral
medicine, as with many other specialties, is of a low quality. The highest level of
evidence is considered to be the systematic review and meta-analysis. The Cochrane
Collaboration and the Cochrane Oral Health group produce high quality systematic
reviews, however, despite the large number of trials carried out for treatments in oral
medicine, the results are often not able to be utilised to guide clinical care due to the
various methodological limitations of the trials including the heterogeneity of outcome
measures used. To improve the strength of the evidence base this will need to change.
The Comet initiative aims to support the development of core outcome sets which are
used to allow homogeneity of outcome measures in trials and therefore will allow
pooling of data for meta-analysis in future systematic reviews. This paper explores the
complexities involved in producing evidence for oral medicine interventions and
introduces an approach for developing core outcome sets in oral medicine.
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