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A B S T R A C T

The aim was to produce evidence-based guidelines on mouth care for children, teenagers

and young adults receiving chemotherapy and/or radiotherapy.

Systematic reviews were undertaken and research was graded according to the methods

of the Scottish Intercollegiate Guidelines Network. Where no relevant research was identi-

fied, an opinion-gathering process was undertaken.

‘Best practice’ recommendations were developed with regard to appropriate dental care

and basic oral hygiene. An evaluation of oral assessment tools identified seven which had

been assessed for reliability and/or validity. Only Eilers’ Oral Assessment Guide was felt to

be relevant for daily clinical practice.

A variety of interventions have been used for the management of oral mucositis, candi-

diasis, xerostomia and herpes simplex virus; few are supported by research evidence.

Careful oral management of children treated for cancer can improve the quality of life

during treatment. The guidelines have the potential to improve patient care by promoting

interventions of proven benefit and discouraging use of ineffective or potentially harmful

practices which may result in adverse patient outcomes.

� 2010 Elsevier Ltd. All rights reserved.
1. Introduction

Oral complications occurring during and following cancer

treatment are common and can cause pain, difficulty in swal-

lowing and phonation and poor nutrition. They can clearly

impact severely on a patient’s quality of life.1 One of the most

common side-effects of cancer treatment is mucositis. The

prevalence of chemotherapy-induced oral mucositis has been

shown to range from 30% to 75% of patients, depending upon

the treatment type.2,3 In about 50% of patients with mucositis,

lesions can be severe causing significant pain, interfering

with nutrition and often requiring modification of the chemo-
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therapy regimen. In addition, mucositis may predispose a

child to fungal infection (most commonly candidiasis), viral

infection and bacterial infection, which may lead onto life-

threatening systemic infection. An additional oral complica-

tion following cancer treatment is salivary gland dysfunction,

which can be caused by both chemotherapy and radiotherapy.

Salivary gland damage can also impact on a patient’s quality

of life, causing oral discomfort, taste disturbances, difficulty

in chewing and swallowing and speech problems. In addition,

patients suffering from salivary gland damage are at greater

risk of oral infections, including oral candidiasis. Long-term

consequences of salivary gland damage include dental caries.
.
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The careful oral management of children treated for can-

cer can improve the quality of life during treatment. However,

there is ‘confusion and conflict’ surrounding what constitutes

appropriate mouth care.4 In recent years much emphasis has

been placed on the development of clinical guidelines, as a

means of improving the quality of health care.5 Guidelines

have been viewed as a way of helping to promote evidence-

based practice; encouraging clinical practice based on rele-

vant, scientifically rigorous, research evidence.

One of the potential benefits of guidelines is that they can

reduce inappropriate variation in clinical practice. There is

ample evidence that there are substantial variations in the

provision of care in most clinical specialties, which may lead

to inequalities in health care.6 Indeed, a survey of mouth care

provided to children, teenagers and young adults treated for

cancer identified diversity in care across the United King-

dom.7 A wide variety of interventions were shown to be used

for both prevention and treatment of oral complications, only

some of which have been shown to be effective.8–12 In order to

reduce this variation in practice the Children’s Cancer and

Leukaemia Group (CCLG) (formerly the United Kingdom Chil-

dren’s Cancer Study Group (UKCCSG)) and the Royal College of

Nursing Paediatric Oncology Nurses Forum’s (PONF) Mouth

Care Group was established. The principle aim of the CCLG-

PONF Mouth Care Group was to produce comprehensive evi-

dence-based guidelines on mouth care for children, teenagers

and young adults who have undergone or who are receiving

chemotherapy and/or radiotherapy for a malignancy (includ-

ing head and neck cancers), or stem cell transplant (both bone

marrow and peripheral blood stem cell transplants).
2. Materials and methods

The guidelines were developed following the methods out-

lined by the Scottish Intercollegiate Network (SIGN).13 How-

ever, for certain questions addressed in the guidelines, the

SIGN methods were not deemed applicable, so adapted, or

alternative, methods were used.

2.1. Guideline development panel

A multidisciplinary guideline development group, consisting

of nationally and internationally recognised experts in the

fields of paediatric oncology, oral care and evidence-based

practice, was established.

2.2. Identification of questions

A consensus approach was used to establish the scope and

basic structure of the guidelines. Three key areas were

identified:

• Dental care and basic oral hygiene.

• Methods of oral assessment.

• Drugs and therapies used for the management of oral

complications.

In order to address each of these areas, the Mouth Care

Group was divided into subgroups, and a lead reviewer was
assigned to each group. Each subgroup was responsible for

producing a list of relevant questions to be addressed within

its particular area. Scoping searches were undertaken for

each area.

2.3. Scoping searches

The purpose of the scoping searches was to gain an overview

of the volume of the literature; identify further questions that

may need to be addressed; and establish the research meth-

odologies used within each area. They were used to provide

a basis upon which to make organisational and methodolog-

ical decisions with regard to the guideline development pro-

cess. All scoping searches were run on MEDLINE (OVID

BIOMED).

2.4. Finalisation of questions

Each subgroup liaised by e-mail/telephone to finalise a list of

questions to be addressed in the guidelines. The questions

were circulated to the whole group for comments. Inclusion

criteria were developed from the final list of questions to be

addressed.

2.5. Searches

The searches were refined to reflect the final list of questions

identified by each subgroup. English language articles were

only included due to resource implications for reliable trans-

lation. Details of the search strategies used are available in

the Methodological Report (http://www.cclg.org.uk).

2.6. Assessment of relevance

Within each subgroup, screening of titles and abstracts iden-

tified through the electronic searches was undertaken inde-

pendently and in duplicate. When agreement could not be

reached by the members of the subgroup with regard to the

relevance of the study (based on the review of the abstract

alone), the full article was sought for further clarification.

2.7. Assessment of validity

The full paper copies of each article identified as being rele-

vant (or potentially relevant) for inclusion in the guideline

were assessed by two of the lead authors and coded according

to study design. The appropriate SIGN checklist was attached

to each article and distributed to the relevant subgroup. As for

the assessment of relevance, each article was assessed for

validity independently and in duplicate. Disagreements in

the validity assessment were resolved through a consensus

process between the reviewers.

2.8. Data extraction

Data extraction was undertaken at the same time as the valid-

ity assessment. Details to be extracted from the articles in-

cluded characteristics of the study population, characteristics

of the study setting, specifics of any interventions, exposures

or prognostic factors evaluated and the outcomes assessed.

http://www.cclg.org.uk
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2.9. Development of evidence tables

The results of the validity assessment and data extraction

process were used to produce evidence tables. Within the evi-

dence tables, each study was coded as illustrated in Table 1.

Once created, the evidence tables were distributed to mem-

bers of the Mouth Care Group for comments. Provisional evi-

dence statements were made after consideration of the

volume of evidence, the applicability of the identified evidence,

its generalisability, consistency and clinical impact. A meeting

was held to discuss the evidence statements, amend them if

necessary and use them to produce recommendations.

2.10. Grading of recommendations

The recommendations produced by the Mouth Care Group

were graded according the SIGN guidelines13 (Table 2). A draft

of the graded recommendations was then circulated to all the

Group members for further comments.

2.11. Peer review

Once the guidelines were drafted, a list of named referees

from the guideline’s major stakeholders was drawn up and

the guidelines were distributed for review. Comments were

also requested from families whose children were undergoing

cancer treatment. The feedback form was structured so as to

gather information on specific issues, and allow for the

respondent to provide additional comments as necessary.
Table 1 – SIGN grading system for levels of evidence.13

1++ High quality meta-analyses/systematic reviews of RCT
1+ Well conducted meta-analyses/systematic review of RC
1– Meta-analyses/systematic reviews of RCTs, or RCTs wi
2++ High quality systematic reviews of case-control or coh

a very low risk of confounding, bias or chance and hig
2+ Well-conducted case-control or cohort studies with a l

probability that the relationship is causal
2– Case-control or cohort studies with a high risk of conf

relationship is not causal
3 Non-analytic studies, e.g. case series and cross-section
4 Expert opinion/non-systematic review article

Table 2 – SIGN grading of recommendations.13

Grade

A At least one meta analysis, systematic review or RCT rat
or a systematic review of RCTs or a body of evidence co
to the target population and demonstrating overall cons

B A body of evidence including studies rated as 2++, direc
overall consistency of results; or extrapolated evidence f

C A body of evidence including studies rated as 2+, directl
overall consistency of results; or extrapolated evidence f

D Evidence level 3 or 4; or extrapolated evidence from stud

For certain recommendations it was felt appropriate to grade them as ‘B
2.11.1. Dental care and basic oral hygiene
Due to the paucity of evidence addressing issues covering

dental care and basic oral hygiene for those undergoing treat-

ment for cancer, we sought the views from members of rele-

vant health professionals using a formal consensus approach.

A Delphi technique approach was undertaken. A list of state-

ments regarding basic oral hygiene and dental care was

drawn up by members of the Mouth Care Group. These state-

ments were not based upon the research evidence but

reflected the expert opinions of the group members involved,

or were prompted by results obtained through a survey of

CCLG centres with regard to current oral care practice.7 The

list was distributed electronically to members of the CCLG

and PONF, and paediatric dentists and dental hygienists.

Respondents were asked to grade each statement from 1 to

5 (strongly disagree to strongly agree), for example:

      Disagree                 Agree 

      Strongly                Strongly 

The oncology team must include a paediatric dentist 

1 2 3 4 5 
Space was provided for additional comments. The first round

produced a high level of consensus and it was felt unneces-

sary to ask the participants to re-score the statements. In-

stead, the responses were used to draw up provisional
s or RCTs with a very low risk of bias
Ts, or RCTs with low risk of bias

th high risk of bias
ort studies; high quality case-control or cohort studies with
h probability that the relationship is causal
ow risk of confounding, bias or chance and a moderate

ounding, bias or chance and a significant risk that the

al surveys

ed as 1++, and directly applicable to the target population;
nsisting principally of studies rated as 1+, directly applicable
istency of results
tly applicable to the target population and demonstrating
rom studies rated as 1++ or 1+
y applicable to the target population and demonstrating
rom studies rated as 2++
ies rated as 2+

est Practice’; these were assigned the symbol ‘
p

’.
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recommendations that would be subjected to peer-review, in

the context of the full guideline document. The recommenda-

tions were coded as ‘Best Practice’.
Table 3 – Example of evidence statement and preliminary recom

Evidence statement Level

There is weak and unreliable evidence from two
trials that allopurinol mouthwash may prevent
severe mucositis in adults with solid tumours
treated with 5-fluorouracil (5-FU). There are no
trials of allopurinol mouthwash for the prevention
of radiotherapy-induced mucositis in adults or
children.9,26

1++

Fig. 1 – Final Guideline Recommendations (for
2.11.2. Oral assessment
Following the literature search, full paper copies of 77 studies

identified as being potentially relevant for oral assessment
mendations.

Preliminary recommendations Grade

There is insufficient evidence to support the routine use
of allopurinol mouthwash in children receiving
chemotherapy. Future use should be within the
constraints of an RCT.
There is no evidence to support the use of allopurinol
mouthwash for the prevention of radiotherapy-induced
mucositis in children.

B

grading of recommendations see Table 2).
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content were reviewed by two authors and coded according to

the study design. The initial plan was to assess the identified

studies using the relevant SIGN checklists. However, due to

the nature of the research identified, this was felt inappropri-

ate. Instead, each study was screened and all assessment

tools described within each study were recorded.

Any studies providing some form of validity or reliability

testing were subsequently assessed using an adaptation of

the SIGN ‘Diagnostic studies’ checklist.13 Disagreements in

the validity assessment process were taken to a third party.

2.11.3. Drugs and therapies
Given that the drugs and therapies section of the guideline

deals with the effectiveness of interventions, it was felt

appropriate to focus on evidence from systematic reviews

or RCTs only. The included systematic reviews and RCTs

could assess the effectiveness of any intervention to either
prevent or treat a disease of the tongue or oro-naso-phar-

ynx, arising as a result of cancer treatment. Children, teen-

agers and young adults were the focus of the guidelines.

However, due to the paucity of trials in this area recruiting

children with cancer, trials including adults with cancer

were also included.

The following decisions were made with regard to the rec-

ommendation of interventions:

1. The guidelines would not support routine use of an inter-

vention for use in children for which there is evidence of

clinically important harm from trials of either adults or

children.

2. Where there was weak/insufficient/no evidence from trials

in adults or children the guidelines would recommend the

use of an intervention only within the constraints of an

RCT.
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3. Where there was strong evidence in adults or children, the

guidelines would recommend the use of an intervention in

children unless there is a contra-indication to therapy in

this age group.

The following operational definitions were used when

determining the evidence in support of a given intervention:

• No evidence: no trials, or trials showing no statistically signif-

icant difference (several interventions have been assessed

predominantly in trials recruiting adults only. When trials
have shown no statistically significant difference between

interventions for adults, this has been classified as ‘no evi-

dence’ with regard to effectiveness for children).

• Weak evidence: limited number of trials and/or trials at risk

of bias

• Strong evidence: several high quality RCTs showing the same

direction of effect.

These categories were determined following the appraisal

of the literature and were used to finalise the evidence state-

ments and draw up preliminary recommendations.
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3. Results

3.1. Dental care and basic oral hygiene

A total of 73 responses were obtained from the Delphi.

Due to the electronic method of distribution, the specific

number of health professionals receiving the question-

naire is unknown. The forms were completed by 26

nursing staff (35.6%), 24 medical staff (31.6%), 12 den-

tists (15.8%) and two dental hygienists (2.6%). Nine

respondents (11.8%) did not provide details of their

profession.
The median value achieved for 29/32 (90.6%) of the state-

ments was four or five, indicating that the majority of the

respondents agreed with the statements to some extent.

The full responses of those participating in the opinion-gath-

ering process are presented in the Methodological Report

(http://www.cclg.org.uk).

3.2. Oral assessment

Twenty-seven individual oral assessment tools were identi-

fied, with seven studies providing some assessment of valid-

ity and/or reliability testing of specific oral assessment tools.

http://www.cclg.org.uk
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3.3. Drugs and therapies

A total of 973 articles were identified through the electronic

searches. Following screening of the titles and abstracts for

the drugs and therapies section, 111 full articles were re-

trieved for review. The evidence tables produced as a result

of this process are presented in the full Methodological Re-

port. Table 3 provides an example of how evidence state-

ments were used to make preliminary recommendations.

Fig. 1 presents the final guideline recommendations.

3.4. Publication of guidelines

Three versions of the guidelines were produced for distribu-

tion and implementation:
• The Methodological Report, detailing all the methods used

throughout the guideline development process, to be used

as a reference document.

• The Guideline Report, an abbreviated document focusing

on the recommendations, to be available in the clinical

area.

• At-a-glance document, which allows for some local adapta-

tion and is clear and succinct enough to be accessible to

both health care workers and parents and young adults.

4. Discussion

Clinical guidelines are considered to have an important role

to play in reducing inappropriate variation in clinical practice,
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some of which may be ineffective or potentially harmful. In

order to be of most use, guidelines need to be comprehensive,

valid and relevant. A comprehensive and systematic ap-

proach was undertaken in the development of the CCLG-

PONF Mouth Care Guidelines and internationally recognised

methods of guideline development were followed where

possible.14

Previous guidelines or guidance documents (and associ-

ated materials) are available that provide recommendations

on some aspect of mouth care for adults and/or children

receiving treatment for cancer.15–21 However, the methods

used to produce these documents, and the recommendations

presented, vary. It is acknowledged that the target popula-

tions of these documents also differ, so some variation in rec-

ommendations is to be expected. However, discrepancies in

the recommendations also appear to be due to misinterpreta-
tion, or the inappropriate use, of research evidence. For exam-

ple, the National Institute for Health and Clinical Excellence

(NICE) guidance15,16 recommends ice-chips as the most effec-

tive intervention for preventing oral mucositis, based on evi-

dence from a Cochrane review. Whilst the systematic review9

demonstrates the effectiveness of ice-chips (from two RCTs),

the recommendation that it is the most effective intervention

cannot be drawn (and is not described as such) from the re-

view. The trials included in the review compare ice-chips with

a no treatment control; there are no head-to-head trials of

ice-chips with other interventions, therefore it is inappropri-

ate to make statements of relative effectiveness.

Similarly, the PRODIGY guidance recommends that acu-

puncture may be an effective alternative to pilocarpine for

the treatment of xerostomia in ‘resistant cases’.20 The evidence

comes from a single pre-test/post-test study, with no direct
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comparison of acupuncture and pilocarpine being made. In

addition, the PRODIGY guidance recommends the use of nys-

tatin as first line-therapy for the treatment or prevention of

oral candidiasis,8,10 a therapy not supported by research

evidence.

Every attempt has been made within the development of

the CCLG-PONF Mouth Care Guidelines for children and teen-

agers to ensure that the recommendations are truly evidence-

based and comprehensive. The guideline development pro-

cess has been documented carefully to enhance transparency.

The development of evidence-based guidelines is a long

process. A major issue in the development of guidelines over
a long period of time is the emergence of new, relevant mate-

rial. To overcome this, guidelines need to be ‘living docu-

ments’, undergoing regular updates. The timing of updates

should be determined by the volume of the literature pub-

lished in the chosen field. There are currently 30 ongoing tri-

als, examining the effectiveness of interventions for the

management of oral complications associated with cancer

treatment, listed on Current Controlled Trials22 and the Na-

tional Research Register.23 The reported funding varies from

£1200 to over £95,000 per trial. Given the impact that oral

mucositis, candidiasis and other oral complications can have

on cancer patients’ quality of life, it is imperative that the re-
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sults of such trials are utilised in practice. It could be argued

that the substantial funding and resources used in the under-

taking of clinical trials in this area are wasted if the findings

are not being used appropriately to inform practice. One of

the proposed advantages of guidelines is that they may help

to close the gap between research evidence and clinical prac-

tice.24 It is imperative that implementation of new and

emerging research evidence is not delayed by waiting for

the production of guidelines. However, it is also important

to recognise that new evidence should be carefully evaluated,

in light of existing research, before being used to influence

practice. In order to try and address this issue, the Mouth Care

Guidelines for children and teenagers aim to be regularly up-

dated but, realistically, this will not be more frequent than

every 2 years. As with the current version of the guideline,
any recently completed or ongoing trials that are not available

for inclusion at the time of publication will be recorded. These

trials will be identified through Current Controlled Trials22

and the National Research Register.23 It is hoped that by pre-

senting such data, users of the guideline will be alerted to the

fact that evidence in this field is not static, and what is found

to be effective today may be superseded by new and emerging

evidence tomorrow.

An issue that arose during the production of the Mouth

Care Guideline was how to make evidence-based recommen-

dations when there was a lack of evidence. This was a partic-

ular issue for the section on dental care and basic oral

hygiene where there was a lack of evidence for those under-

going treatment for cancer. A variety of methods for develop-

ing guidelines and recommendations have been used in the
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past, including informal and formal consensus methods.

Some research into different formal consensus methods has

already been undertaken, however, questions still remain.25

For example, when using a technique such as the Delphi

method, what effect does the framing of the initial state-

ments/questions have on individual judgements? Does the

method of gathering participants’ judgements (via e-mail,

post or face-to-face) influence their response? How to present

and interpret lack of agreement between participants? Fur-

ther research into the choice of methodology used within

guideline development, the associated costs and the impact

on patient outcomes is required.
Another issue that arose during the development of the

Mouth Care Guideline was the lack of evidence relevant to

children. The majority of the trials examining the effective-

ness of interventions for the prevention and/or treatment of

mucositis, candidiasis recruited adults. All the trials examin-

ing the effectiveness of interventions for xerostomia recruited

adults only. Whilst the results of the trials were felt to be fully

applicable to adult oncology units within the UK, their appli-

cability to paediatric oncology units needed to be considered,

and the findings graded accordingly. The SIGN grading sys-

tem13 allows for extrapolation of evidence. For example,

much of the evidence on drugs and therapies came from high
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quality systematic reviews, rated 1++. Ordinarily, recommen-

dations supported by such evidence would be graded ‘A’. How-

ever, many of the recommendations on drugs and therapies

within the Mouth Care Guideline, supported by high quality

evidence, had to be graded ‘B’ to account for the lack of trials

in the relevant paediatric population. In addition, consider-

ation needed to be given to the licencing of certain drugs

for use in children within the UK. For example, pilocarpine

has been shown to be effective for the management of xero-

stomia in adults treated for cancer. However, it was not feasi-

ble to recommend its use for children as it is not currently

available in a form suitable, and licenced, for children.

A major task for any guideline development group is

ensuring that the end product is user-friendly. The results

of the peer-review process, whilst generally positive about

the methodology, highlighted the need for a practical docu-

ment that could be used easily on the ward. It is hoped that

the ‘At a glance’document, which allows for some local adap-

tation, is clear and succinct enough to be useful to both

health care workers and parents and young adults, and will

promote implementation of the guidelines. The development

of parent/patient information leaflets based upon the findings

of the guideline is encouraged at a local level, again to aid

with the implementation of the guideline. Implementation

is a huge issue for any guideline. It is hoped that the involve-

ment of the relevant professions within the CCLG survey,7

Delphi method and peer-review process, and the dissemina-

tion of Newsletters will help to increase the uptake of the

guidelines. However, the publication and widespread dissem-

ination of guidelines may not be enough to ensure their use.

Further consideration needs to be given to the monitoring

and promotion of their uptake. A great deal of time and effort

goes into the development of valid and comprehensive guide-

lines. It is important to recognise that this process is just one

small step towards the delivery of high quality, evidence-

based health care. In order to reduce inappropriate clinical
practice and improve patient outcomes, clinical guidelines

that are deemed to be comprehensive, valid and relevant

must be implemented.
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