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Summary
BackgroundMucositis is a common and highly impactful side effect of conventional and emerging cancer therapy
and thus the subject of intense investigation. Although common practice, mucositis assessment is heteroge-
neously adopted and poorly guided, impacting evidence synthesis and translation. The Multinational Association
of Supportive Care in Cancer (MASCC) Mucositis Study Group (MSG) therefore aimed to establish expert
recommendations for how existing mucositis assessment tools should be used, in clinical care and trials
contexts, to improve the consistency of mucositis assessment.
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Methods This study was conducted over two stages (January 2022–July 2023). The first phase involved a survey to
MASCC-MSG members (January 2022–May 2022), capturing current practices, challenges and preferences. These then
informed the second phase, in which a set of initial recommendations were prepared and refined using the Delphi
method (February 2023–May 2023). Consensus was defined as agreement on a parameter by >80% of respondents.

Findings Seventy-two MASCC-MSG members completed the first phase of the study (37 females, 34 males, mainly
oral care specialists). High variability was noted in the use of mucositis assessment tools, with a high reliance on
clinician assessment compared to patient reported outcome measures (PROMs, 47% vs 3%, 37% used a
combination). The World Health Organization (WHO) and Common Terminology Criteria for Adverse Events
(CTCAE) scales were most commonly used to assess mucositis across multiple settings. Initial recommendations
were reviewed by experienced MSG members and following two rounds of Delphi survey consensus was achieved
in 91 of 100 recommendations. For example, in patients receiving chemotherapy, the recommended tool for
clinician assessment in clinical practice is WHO for oral mucositis (89.5% consensus), and WHO or CTCAE for
gastrointestinal mucositis (85.7% consensus). The recommended PROM in clinical trials is OMD/WQ for oral
mucositis (93.3% consensus), and PRO-CTCAE for gastrointestinal mucositis (83.3% consensus).

Interpretation These new recommendations provide much needed guidance on mucositis assessment and may be
applied in both clinical practice and research to streamline comparison and synthesis of global data sets, thus
accelerating translation of new knowledge into clinical practice.

Funding No funding was received.

Copyright © 2024 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Research in context

Evidence before this study
Based on an electronic PubMed search conducted from
January 1st, 2000 to January 1st, 2022 on mucositis
assessment tools, a number of high-quality, validated
assessment tools exist. However, the assessment of mucositis
is inconsistent with little to no guidance on which tools are
appropriate in certain settings. The impact of this is
heterogeneous evidence that cannot be synthesized to inform
clinical practice.

Added value of this study
This study provides the first set of expert recommendations
on how to assess mucositis in both clinical practice and trial
settings. These recommendations were made on behalf of the
highly esteemed international society Multinational
Association of Supportive Care in Cancer (MASCC) and
members of the Mucositis Study Group. To the best of our

knowledge, these recommendations are the first of their kind
and are well positioned to improve the consistency of
mucositis in clinical practice and trial settings.

Implications of all the available evidence
Adherence to these recommendations could improve
homogeneity in patient care and trial conduct. This might
result in the next generation of mucositis research being more
consistent and thus more readily synthesized to inform
clinical practice. Our recommendations also highlight key
areas where more evidence is required, including the
development of assessment tools for mucositis-like lesions
caused by novel anti-cancer treatments, such as
immunotherapy and targeted therapies, best practice
approaches in pediatrics and the development of novel
biomarkers.
Introduction
Mucositis is a common and highly debilitating compli-
cation of almost all anti-cancer therapies, including
chemotherapy (CT), radiotherapy (RT), hematopoietic
cell transplantation (HCT), and targeted therapies.1

Mucositis is an acute side effect, characterized by
breakdown of the alimentary mucosa, initiated by direct
cytotoxic damage and presenting as ulcerative lesions in
the mouth, upper and low gastrointestinal tract.
Although mucositis is typically acute and self-limiting, it
is frequently reported by patients as their most debili-
tating side effect of cancer therapy, associated with
substantial pain and impaired functional capacity.2,3 In
addition, mucositis is as a major catalyst for secondary
complications including infection, diaerrhoea, malnu-
trition, cachexia, dehydration and renal failure, often
requiring intensive and costly in-patient supportive
care.4,5 As such, mucositis often interferes with the
www.thelancet.com Vol 73 July, 2024
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delivery of anti-cancer therapy, necessitating dose re-
ductions and treatment cessation. Accordingly, muco-
sitis has a profound impact on not only patient quality of
life but also survival.5

Given the continued impact of mucositis on treat-
ment adherence and quality of life, it is assessed as part
of routine patient care and commonly the focus of many
clinical trials. As a result, there are now a plethora of
assessment tools used to assess mucositis, both with
respect to observable pathology and functional implica-
tions.6,7 A number of clinical tools have been developed
by societies and organizations such as the World Health
Organization (WHO)8 and the National Cancer Institute
(NCI),9 with other bespoke assessment tools developed
such as the Oral Mucositis Assessment Scale (OMAS),10

the Radiation Therapy Oncology Group (RTOG) Scoring
Tool,11 and the Oral Mucositis Index (OMI).12 These
tools intend to be objective, aiming to inform treatment
decision making based on the extent of ulceration, pain
and functional deficits. More recently, patient reported
outcome measures (PROMs) have been more readily
adopted, reflecting the increasing need to understand
the burden of mucositis symptoms and how they are
perceived by the individual.

While there are a variety of options available for
mucositis assessment, these tools vary considerably in
their complexity and degree of validation,7,13 with no
clear guidance on when and how they should be used.
This heterogeneity has undoubtedly impacted the
translation of clinical research into clinical practice, with
varying adoption of mucositis assessment tools
complicating evidence synthesis. We therefore aimed to
establish guidance on mucositis assessment, tailored for
a variety of clinical contexts, with the goal of informing
the next generation of mucositis research to be more
consistent and, by extension, better suited to impact
clinical practice.
Methods
Study design and participants
The overarching goal of this study was to establish a set
of recommendations for mucositis assessment. This
was achieved by first engaging with members of the
Multinational Association of Supportive Care in Cancer
(MASCC) Mucositis Study Group (MSG) to understand
their current approaches to mucositis assessment, and
to identify barriers and enablers of assessment to
inform our initial set of assessment recommendations.
These recommendations were then iteratively optimized
until consensus was achieved.

The MSG is the largest MASCC group, which
consists of medical professionals, dentists, basic and
translational scientists, nurses, pharmacists and bio-
informaticians (Appendix 1). Collaborating closely
with the International Society of Oral Oncology
(ISOO), the group’s major goal is to improve
www.thelancet.com Vol 73 July, 2024
outcomes of patients experiencing oral and gastroin-
testinal mucositis.

Ethics
“The study was approved by the Chinese University of
Hong Kong Survey and Behavioral Research Ethics
(Reference number SBRE-21-0020A). All surveys were
completed by respondents anonymously. The data were
stored securely and confidentially, with only authorized
research staff having access to it. The respondents were
asked to only complete the sections that align with their
expertise and experience and had the option to opt out
the survey in any step. Considering this was a survey,
completing it was deemed consent to participate in the
study.

Procedures
Based on a literature review, the most frequently adopted
and reported assessment tools were selected to be
incorporated in the first survey. Using an electronic
search of PubMed from January 1st, 2000 to January 1st,
2022, the following search strategy was used: “mucositis”
AND/OR “assessment tools” AND “anticancer treat-
ment” AND “chemotherapy” AND “targeted agents”
AND “clinical trials”. The first survey (Appendix 2) was
developed by the MSG leadership team (PB, HW), and
disseminated to the MASCC MSG membership
(N = 431) via email according to a distribution list. MSG
members were invited to participate in the survey using
the SurveyMonkey platform. Members were deemed
eligible if they identified as age >18 years old; are
healthcare providers (i.e., dentists, oral hygienists, on-
cologists, nurses, pharmacists among others) and/or are
clinical researchers and were willing and able to complete
the survey in English. The survey was distributed in April
2022. An email reminder was sent two weeks following
the initial invitation to participate. The survey ended a
month after the initial request.

To achieve consensus, the Delphi method was used
to iteratively review and optimize a set of recommen-
dations established (PB, DK, NB, PB) using insights
gained from the consultation phase, whilst drawing on
their expert opinion (Appendix 3). The study was con-
ducted in accordance with the CREDES (Conducting
and Reporting Delphi Studies) guidelines.

During February 2023, these initial suggestions were
distributed to 31 experienced experts selected from the
MSG, who were asked to review the suggestions and
either agree or disagree and provide comments. These
experts were chosen as having >10 years of experience
in providing care for cancer patients, being MSG
members and having a multidisciplinary view on the
disease and on the adverse effects due to the treatments.
A facilitator (PB) then provides an anonymized sum-
mary of the experts’ votes/comments. If ≥80% of the
respondents agree with the initial suggestion,
consensus was achieved. If <80% agree, the responses
3
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and comments were used to revise the suggestions,
which were sent to the same 31 experts again for a
second Delphi round. If no consensus is achieved, no
recommendation was made. The respondents had 3
weeks to complete each round. Fig. 1 shows a flow chart
demonstrating the stages of the Delphi process.

The recommendations were tailored to specific clinical
contexts where mucositis presentation may differ (cyclic
chemotherapy, head and neck radiotherapy, pelvic radio-
therapy, hematopoietic stem cells transplant (HSCT), tar-
geted therapy and immunotherapy), and separated based
on whether they assessed oral or gastrointestinal muco-
sitis, in a clinical context or clinical trial setting.

The names, affiliations, and description of the role of
the members in the Delphi phase are outlined in
Appendix 4.

Role of funding source
No funding was received for this study.
Results
First phase: consultation
Seventy-two respondents completed the survey (16.7%
response rate, 72/431). Most respondents (77%, N = 55)
were aged between 30 and 59 years, with a female-to-
male ratio of 52%:48% (N = 37, 34). Most of the re-
spondents identified themselves as clinicians (94%,
N = 66), with the remainder being researchers that did
not provide clinical care to patients. Clinicians were
most commonly dental practitioners or oral care spe-
cialists (48%, N = 34), followed by medical oncologists
(14%, N = 10) and radiation oncologists (11%, N = 8).
Other professions included hematologists, gastroenter-
ologists, supportive and palliative care physicians, nurse
practitioners, dermatologists, internal medicine physi-
cian and pharmacist. Among clinicians, 82% (N = 57)
Fig. 1: Flow chart demonstrating the stages of the Delphi process. MA
Mucositis Study Group.
reported they were also engaged in research. 77%
(N = 51) of clinicians reported they had 10 to over 20
years of experience in providing care for people with
cancer. Twenty-nine percent (N = 20), 19% (N = 13), 9%
(N = 6) and 26% (N = 18) of the respondents reported
they have led or participated in up to 5, 5–10, 10–15 and
over 15 clinical trials, respectively. Most of the re-
spondents were affiliated with a university hospital
(49%, N = 35) or a community hospital (28%, N = 20),
with others working in universities (13%, N = 9),
research institutions (4%, N = 3), private practices (3%,
N = 2) or community clinics (1.4%, N = 1). Most re-
spondents were from Western Europe (31%, N = 22)
followed by Asia–Pacific (24%, N = 17), North America
(20%, N = 14), Latin America (17%, N = 12) and Eastern
Europe (8%, N = 6).

Use of assessment tools
Clinical assessment tools (e.g. WHO/NCI) were most
frequently used by healthcare professionals, with 47% of
respondents reporting that they exclusively used clinical
assessment tools and only 3% reporting they use
PROMs or a combination of both (37%). Similarly,
clinical researchers used clinical assessment tools more
readily compared to PROMs, with WHO the most
commonly reported tool (59%) by this sub-cohort.

Healthcare professionals and clinical researchers
reported similar preferences for the assessment of oral
mucositis, with the WHO scale most commonly re-
ported (52% vs 59%, respectively), followed by NCI-
CTCAE scale (44% vs 41%), OMAS (14% vs 20%),
RTOG (11% vs 20%), Oral Mucositis Daily Question-
naire (OMDQ, 7% vs 11%), Patient Reported
Outcome- Common Terminology Criteria for Adverse
Events (PRO-CTCAE, 6% vs 14%), Oral Mucositis
Nursing Instrument (OMNI, 3% for both) and other
scales.
SCC, Multinational Association of Supportive Care in Cancer; MSG,

www.thelancet.com Vol 73 July, 2024

http://www.thelancet.com


Fig. 2: Assessment tools ranked by preference in sample of MASCC
MSG members and aggregated based on their use in clinical trials vs
clinical practice. The respondents were asked to mark their preferred
assessment tool, in clinical practice and in clinical trials. Hence for
each assessment tool, the same respondents answered two ques-
tions. BSC, Bristol stool scale; DGS, daily gut score; FACIT-D, Func-
tional Assessment of Chronic Illness Therapy Diaerrhoea subscale;
NCI-CTCAE, National Cancer Institute-Common Terminology
Criteria for Adverse Events; IBD-Q Score, Inflammatory Bowel Dis-
ease Questionnaire; OMAS, Oral Mucositis Assessment Scale;
OMDQ, Oral Mucositis Daily Questionnaire; OMNI, Oral Mucositis
Nursing Instrument. OMWQ, Oral Mucositis Weekly Questionnaire;
PRO-CTCAE, Patient-reported outcome-Common Terminology
Criteria for Adverse Events; RTOG, Radiation Therapy Oncology
Group; WHO, World Health Organization.

Articles
Assessment of gastrointestinal mucositis by healthcare
professionals and clinical researchers was also compara-
ble, and included the NCI-CTCAE scale (38% vs 42%),
followed by the WHO scale (27% for both), PRO-CTCAE
(6% vs 15%), Mucositis Daily Questionnaire (3% vs 9%),
Daily Gut Score (3% healthcare providers only), Bristol
Stool Chart (1.5% healthcare providers only), the Func-
tional Assessment of Chronic Illness Therapy (FACIT-D,
5% clinical researchers only) and other scales.

The various assessment tools in and preferences on
their use in clinical trials and clinical practice are illus-
trated in Fig. 2.

Confidence in clinical assessment tools, and
reported strengths and weakness
Respondents were asked to rate their degree of confi-
dence in using each mucositis assessment tool, from
0 (not confident at all) to 10 (extremely confident in use)
(Fig. 3). The WHO scale received the highest weighted
average (8.8), followed by NCI-CTCAE (8.3), RTOG
(6.8), PRO-CTCAE (6.23), OMAS (6.11), OMDQ (5) and
other scales.

Respondents were also asked to identify the key
strengths and weaknesses of the various scales. For the
WHO scale, the major strength was that it is easy to use
(36% of respondents), followed by being universally
accepted (31%), reproducible (9%), quick (6%) and pa-
tient friendly (2%). However, 18% of respondents re-
ported that the WHO scale was not clear for patients
(18%) and was not universally accepted (9%) or nor
reproducible (9%). Respondents reported that the
commonly used NCI-CTCAE scale was universally
accepted (57%), easy to use (17%) and reproducible
(7%). However, there were also responses that reported
that it is not reproducible (26%), not clear to patients
(17%) and too complicated for use (2%).

Use of digital tools to assess mucositis
In light of the increasing number of digital tools avail-
able to collect clinical and patient reported outcomes, we
also asked respondents to report on how readily they
adopted digital tools to facilitate mucositis assessment.
Only 4.6% of respondents reported using digital tools
for mucositis assessment. These tools included an
application evaluating oral and gastrointestinal mucosi-
tis and PersonifyCare Digital Data Collection platform.
The major barriers to digital data collection were the
lack of universally accepted tools (39%), cost (23%), lack
of appropriate infrastructure (22%), lack of literature
(20%), patient hesitancy (15%) and time (12%). Addi-
tional reported barriers included unfamiliarity and lack
of knowledge about the possibilities or resources
available.

Biomarkers used in mucositis assessment
Despite a number of emerging biomarkers available for
mucositis assessment, only 7.3% of respondents
www.thelancet.com Vol 73 July, 2024
reported using biomarkers in routine mucositis assess-
ment. Of respondents that did report on their use, bio-
markers included radiation dose (presumably as a
predictive factor), oral bacterial load/composition,
doppler flowmetry and plasma citrulline.

Second phase: consensus
The first set of recommendations (Appendix 3) were
reviewed by N = 19 respondents (of N = 31 identified
experienced MSG members), 71/100 statements ach-
ieved consensus at the first Delphi round. Using the
respondents’ feedback, the statements were revised, and
a second set of recommendations were sent to the same
5
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Fig. 3: MASCC MSG member confidence in assessment tools with each tool ranked from 0 = no confident at all in using the tool to
10 = extremely confident in using the tool. BSC, Bristol stool scale; DGS, daily gut score; FACIT-D, Functional Assessment of Chronic Illness
Therapy Diaerrhoea subscale; NCI-CTCAE, National Cancer Institute-Common Terminology Criteria for Adverse Events; IBD-Q Score, Inflam-
matory Bowel Disease Questionnaire; OMAS, Oral Mucositis Assessment Scale; OMDQ, Oral Mucositis Daily Questionnaire; OMWQ, Oral
Mucositis Weekly Questionnaire; PRO-CTCAE, Patient-reported outcome-Common Terminology Criteria for Adverse Events; RTOG, Radiation
Therapy Oncology Group; WHO, World Health Organization.
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experienced respondents. This resulted in consensus
being achieved in most (91/100) statements. Statements
not reaching consensus were related to assessment tools
in targeted therapy and immunotherapy, as well as the
statements regarding frequency of assessment of oral
mucositis (using the recommended clinical assessment
tool) in people with head and neck cancer undergoing
(chemo)radiotherapy in a clinical trials/research context.

The final consensus recommendations are summa-
rized in Tables 1–4. Rates of agreement for each
recommendation is illustrated in Fig. 4.

In summary, for the assessment of oral mucositis in
clinical practice, the recommended tool for clinician
assessment is WHO, used weekly or more as needed.
Clinical setting

ard chemotherapywhere risk of
>20%

Head and neck (chemo)
radiotherapy

HSCT

WHO WHO

ly and every time the symptoms
est. Televisit/telehealth may
lement this assessment

Weekly or more in high
grade mucositis

Daily (if inpatient)
Weekly (if feasible in
outpatient setting)

Q or PRO-CTCAE questions related
cositis

OMWQ and OMDQ or
PRO-CTCAE questions
related to mucositis

OMWQ or OMDQ o
PRO-CTCAE questio
related to mucositis

ly or whenever present with
toms

Weekly or more
frequently in severe
mucositis

Weekly or whenever
present with sympt

omarkers recommended No biomarkers
recommended

No biomarkers
recommended

ssessment in clinical practice.
The recommended PROM is Oral Mucositis Weekly/
Daily Questionnaire (OMW/DQ) or the PRO-CTCAE,
used weekly or more as needed. For biomarkers, a
consensus was made not to recommend their routine
use.

For oral mucositis assessment in clinical trials, the
WHO is recommended, used in a variable frequency
depending on the clinical setting. The recommended
PROM is the OMD/WQ or PRO-CTCAE, used at least
weekly. Consensus was made not to recommend the
routine use of biomarkers.

For the assessment of gastrointestinal mucositis (GI)
mucositis in clinical practice, the recommended tools
for clinician assessment are the WHO, CTCAE, and the
Targeted agents Immunotherapy

No consensus No consensus

As the trajectories vary, assessment should be
performed at least at each cycle or clinic visit/
telehealth appointment

At each cycle or
clinic visit/telehealth
appointment

r
ns

No consensus No consensus

oms
At each cycle or clinic visit/telehealth
appointment

At each cycle or
clinic visit/telehealth
appointment

No biomarkers recommended No biomarkers
recommended
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Clinical trial

Standard chemotherapy Head and neck (chemo)
radiotherapy

HSCT Targeted agents Immunotherapy

Recommended
tool for clinician
assessment

WHO WHO accepted as standard by
regulatory bodies. Another
option is CTCAE

WHO No consensus No consensus

Frequency of
assessment

Weekly and every time the symptoms manifest.
Televisit/telehealth may complement this
assessment

No consensus Daily (if inpatient)
Weekly (if feasible in outpatient
setting)

At each cycle or clinic
visit/telehealth
appointment

At each cycle or clinic
visit/telehealth
appointment

Recommended
PROM

OMWQ or OMDQ if a more frequent follow up
schedule is needed OR PRO-CTCAE questions
related to mucositis

OMWQ and OMDQ or PRO-
CTCAE questions related to
mucositis

OMWQ or OMDQ or PRO-
CTCAE questions related to
mucositis

No consensus No consensus

Frequency of
assessment

Weekly or more frequently in case of treatment
at higher risk of mucositis

Weekly or more frequently in
case of treatment at higher risk
of mucositis

Daily if inpatient and using
OMDQ. Weekly if feasible in
outpatient setting

At each cycle or clinic
visit/telehealth
appointment

At each cycle or clinic
visit/telehealth
appointment

Biomarkers to
consider

No biomarkers recommended No biomarkers recommended No biomarkers recommended No biomarkers
recommended

No biomarkers
recommended

Table 2: Oral mucositis assessment in clinical trials.

Articles
Bristol stool chart. The frequency of assessment vary
depending on the setting. The recommended PROM is
generally the PRO-CTCAE, with a varied frequency. For
biomarkers, plasma citrulline is recommended for
consideration in pelvic radiotherapy.

For the assessment of GI mucositis in clinical trials,
the recommendations are similar to clinical practice,
with an addition of a recommendation to use plasma
citrulline or gut microbiome for consideration in
chemotherapy, pelvic radiotherapy and HSCT.
Discussion
Mucositis remains a significant challenge in providing
optimal care for people with cancer, and its assessment
therefore represents the cornerstone of effective sup-
portive cancer care both in clinical practice and
research. Despite its importance, mucositis assess-
ment lacks guidance and is typically informed by
Standard chemotherapy Pelvic
radiothera

Recommended tool
for clinician
assessment

WHO
CTCAE

WHO
CTCAE

Frequency of
assessment

First day of each cycle and at any clinic visit/
telehealth appointment (especially when
symptoms present)

3-weekly

Recommended
PROM

PRO-CTCAE PRO-CTCA

Frequency of
assessment

Weekly Weekly

Biomarkers to
consider

No biomarkers recommended Plasma
citrulliine

Table 3: Gastrointestinal mucositis assessment in clinical practice.

www.thelancet.com Vol 73 July, 2024
individual or institutional norms or preferences. This
heterogeneity undoubtedly impacts our ability to syn-
thesize data and translate new knowledge into clinical
practice. The MASCC MSG is the peak professional
group providing authoritative guidance on the predic-
tion, prevention and management of mucositis. We
therefore leveraged on this collective and global
expertise to develop a set of expert opinion-guided
recommendations on mucositis assessment, contextu-
alized for various settings in clinical practice and
research.

The heterogeneous approach to mucositis assess-
ment we assumed from the available literature was
underscored in the first phase of this study. Our data
highlight that even in the MASCC MSG, a specialized
group where the importance of appropriate mucositis
assessment is highly valued, there is significant vari-
ability in preferences and practices. As such, it is highly
likely that in a non-expert population of healthcare
Clinical setting

py
HSCT Targeted agents Immunotherapy

Bristol stool chart Bristol stool chart Bristol stool chart

Daily (if in-patient)
Weekly (if feasible in outpatient
setting)

Monthly (at each cycle or clinic
visit/telehealth appointment)

Monthly (at each cycle or clinic
visit/telehealth appointment)

E PRO-CTCAE questions or OMDQ
plus diarrhea questions may be
suggested

No questionnaire specifically
validated, suggestion for PRO-
CTCAE use

No questionnaire specifically
validated, suggestion for PRO-
CTCAE use

Daily if inpatient
Weekly if outpatient

At each cycle or clinic visit/
telehealth appointment

At each cycle or clinic visit/
telehealth appointment

No biomarkers recommended No biomarkers recommended No biomarkers recommended
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Clinical trial

Standard chemotherapy Pelvic radiotherapy HSCT Targeted agents Immunotherapy

Recommended tool
for clinician
assessment

CTCAE WHO
CTCAE

Bristol stool chart Bristol stool chart Bristol stool chart

Frequency of
assessment

At beginning of each cycle
and weekly if practicable

Every 1–3 weeks Daily (if in-patient)
Weekly (if feasible in
outpatient setting)

Monthly Monthly

Recommended PROM PRO-CTCAE PRO-CTCAE OM(W/D)Q PRO-CTCAE No questionnaire specifically
validated, suggestion for PRO-
CTCAE use

No questionnaire specifically
validated, suggestion for PRO-
CTCAE use

Frequency of
assessment

Weekly Weekly for PRO-CTCAE/
OMWQ or daily for
OMDQ

Weekly Monthly At each cycle

Biomarkers to
consider

Plasma citrulline and/or
gut microbiome
composition

Plasma citrulline and/or
gut microbiome
composition

Plasma citrulline and/or
gut microbiome
composition

No biomarkers recommended No biomarkers recommended

Table 4: Gastrointestinal mucositis assessment in clinical trials.
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providers and researchers, the degree of variability and
need for guidance is amplified.14–16

In addition to the significant heterogeneity in ap-
proaches used by respondents, a key finding in our
survey was the limited use of PROMs for both oral and
gastrointestinal mucositis. PROMs are a form of health
status report, completed by the patient without inter-
pretation or involvement of their healthcare team. A
basic assumption of PROMs is that the meaning of an
item to a respondent does not change over time, also
called measurement invariance.17 However, when one
experiences a change in health status, one may change
one’s internal standards, values and/or conceptualiza-
tion of symptoms or other aspects of quality of life (i.e.,
recalibration, reprioritization, or reconceptualization).
These underlying changes are termed response-shift
effects, and may affect the meaning or interpretation
of the measured change.18 Interpreting change over time
is thus complicated by this fundamental human process
of adaptation. Nevertheless, unlike clinical assessments,
PROMs capture the more nuanced and subjective na-
ture of a symptom, aiming to measure its burden irre-
spective of objective severity.19 Increasing advocacy has
emerged for PROMs being integrated into clinical
practice and research, especially in supportive cancer
care as it is well documented that clinicians tend to
under-report on the prevalence, emergence and severity
of treatment side effects, including mucositis.13,19–26

However, given the dynamic nature of mucositis and
an individual’s perceived symptom burden, especially
during treatment and its recovery, PROMs should be
collected frequently, which may result in inflated intra-
individual variation or “response shifts’.17 Response
shifts can be identified through patterns in longitudinal
studies and incorporating measures of response shift
can be valuable in assessing true change in these
patients.17,18
The importance of PROMs in mucositis assessment
are also amplified in contexts where mucositis affects
regions of the alimentary tract that are difficult to access
or visualize (e.g. throat or lower gastrointestinal tract).
This therefore requires clinical assessments to be per-
formed in person and requires the patient to describe
the nature of their symptoms. Of course, this is the
fundamental core of PROMs, however, the relative
infrequency of in person clinic visits (which may not
align with peak symptom burden) and doctor–patient
interaction/power imbalance has the potential to influ-
ence the patient’s ability or willingness to recall infor-
mation and report on the true burden of their
symptoms. Although PROMs empower patients to
report on the burden of their symptoms more autono-
mously, effective implementation requires a high de-
gree of logistical coordination with the appropriate
infrastructure to support their collection. Further to this,
while some PROMs are being translated and validated
in languages other than English, this is not the case for
all. As such, equitable access and use of PROMs on a
global scale remains challenging, particularly when
digital health tools are required. Although the regulatory
bodies do not typically require PROMs as a tool for the
process of approving new drugs, it is anticipated that
their significance will grow in the future.27

Where PROMs or clinical assessments are chal-
lenging, biomarkers offer an objective method of
assessment, although they have not yet maturely devel-
oped in the context of mucositis (especially oral). Our
results indicated generally poor uptake or biomarkers in
mucositis assessment and/or prediction, even for
heavily studied/validated biomarkers such as plasma
citrulline. This reiterates the need to establish clear
guidance on mucositis assessment, and to work towards
a multidisciplinary assessment approach combining a
variety of tools, modalities and enablers that can
www.thelancet.com Vol 73 July, 2024
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Fig. 4: Rates of agreement of each recommendation following the second round of the Delphi survey. Recommendations that did not reach
consensus are marked in white.

Articles
accommodate settings with varying resources and
infrastructure.20,28–30 This also reinforces the need to in-
crease research on strong biomarkers that could be
recognized and used by the health care community to
predict the risk of mucositis and/or to confirm the
severity of the process. The additive benefit of bio-
markers use relies on the fact that they provide objective
insights into the integrity of the mucosa.14,28 Their
routine use is challenged by the need to collect bio-
specimens from patients often repeatedly throughout
treatment. As such, biomarkers are typically reserved for
clinical trials and in-patient populations and evidence-
based research is awaited.
www.thelancet.com Vol 73 July, 2024
In working towards this vision, the insights gained
from phase one were used to establish an initial set of
mucositis assessment recommendations which were
iteratively optimized through expert consultation. In
line with some regulatory requirements and respondent
confidence/preferences, WHO and NCI-CTCAE were
highly prioritized and therefore part of the initial set of
recommendations. Although a very common scale,6,30

the WHO has limitations as oral mucositis is not the
only reason for food restrictions especially in patients
with head and neck cancer undergoing RT.31 The NCI-
CTCAE versions inquiring symptoms have limitations
with the absence of information on how to assess
9
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symptoms in situations when analgesic medicines have
been used, thus underestimating mucositis.31 Other
limitations of clinician reported tools are inaccuracies in
evaluation, underreporting of lower grade symptoms,
and later reporting of symptoms compared to
PROMs.13,19–26 Ultimately, while our study provides
guidance on improving the consistency of mucositis
assessment, it is important to remain open-minded to
other mucositis scales that may fit better to a certain
patient population, special clinical-setting, specific
research objectives or other unique circumstances.

Although it is important to note that across the
board, respondents felt less confident in assessing
gastrointestinal mucositis, compared to oral mucositis.
This likely reflects the relative ease with which the oral
cavity can be accessed and possibly bias in our re-
spondents which contained more dental/oral care pro-
fessionals compared to GI mucositis experts. Compared
to the oral mucosa, direct visualization of the gastroin-
testinal mucosa is not feasible without the use of inva-
sive techniques including endoscopy or colonoscopy.
These are typically contraindicated in people with
gastrointestinal mucositis due to the risk of perforation.
As such, to confidently assess/grade gastrointestinal
mucositis, healthcare providers and researchers must
systematically discuss a range of bowel symptoms
including diaerrhoea, bleeding, pain, fecal incontinence
and flatulence. Navigating these symptoms requires the
healthcare provider to delicately discuss problems that
the patient may be hesitant to openly discuss, particu-
larly in certain cultures and demographics. It also places
an additional burden on the patient who must correctly
understand or interpret the questions and recall symp-
toms that may have since resolved. In addition, gastro-
intestinal symptoms are not specific, and could arise
from other complications such as infections or graft-vs-
host disease, and may be impacted by other medications
(e.g. opioids) which may affect stool frequency, but not
necessarily consistency. As such, there is arguably a
more pertinent need to optimize PROMs for gastroin-
testinal mucositis to capture burden, and use biomarkers
more readily in its assessment.14 Of course, the selection
of these PROMs is heavily influenced by the clinical
context or research question, and attention must be
placed on whether the goal is to capture mucosal dam-
age, overall gut symptom burden, stool frequency or
stool consistency. Hence, our recommendations differ
based on the unique clinical context. For example, for
assessing gastrointestinal mucositis in HSCT recipients,
the panel recommends the Bristol Stool Chart as this
will continue to capture diaerrhoea burden (based on
consistency) even when concurrent medication,
including anti-diaerrhoeal and opioids, are being used
that will impact frequency. This selection also reflects
the tendency for HSCT recipients to be treated in-
patient, enabling more frequent assessments to be
made. In contrast, where concurrent medication use is
not as common and opportunities for clinical assess-
ment are less frequent (e.g. standard chemotherapy), the
NCI-CTCAE tool has been recommended. Unfortu-
nately, there is no single tool that currently captures all
of these parameters, forcing the use of multiple tools—
an undertaking that should be approached with caution
to avoid over-burdening the patient.

In working towards more sophisticated mucositis
assessment methodologies, the opportunity to use dig-
ital tools and platforms must be considered. These tools
reduce the burden of face-to-face assessments and/or
hardcopy surveys/PROMs. Certainly, some tools offer
unique capabilities in branching logic to eliminate un-
necessary questions and optimize the experience for the
user.32,33 However, our results show that only a minority
use digital tools in assessing mucositis, citing the lack of
universally accepted tools as the main barrier (39% of
respondents), followed by cost (23%), lack of appropriate
infrastructure (22%), lack of literature (20%), patient
hesitancy (15%) and time (12%). This is not surprising,
as not every medical community is prepared for
advanced digital tools and parameters such as the pa-
tient’s age/technical literacy should be carefully taken
into consideration.32 However, patients that use digital
health tools can become more independent, proactive
and accepting of themselves.33 Further research is
needed to explore the added benefit of digital tools in
assessing mucositis, and societal leadership is needed to
identify the desirable attributes of such platforms both
in their design, development and implementation.

While the non-specific nature of gastrointestinal
symptoms can make determining their origin chal-
lenging, it does simplify their assessment. In contrast,
the highly nuanced nature of oral mucositis limits the
applicability, utility and accuracy of certain assessment
tools, particularly when assessing oral pathologies
caused by novel anti-cancer treatments. As a result,
there are an increasing number of assessment tools
available for specific treatment modalities, e.g. the
mTOR inhibitor associated stomatitis (mIAS) scale34

which attempt to overcome the limitations of applying
“conventional” mucositis assessment tools to oral pa-
thologies that clearly differ to oral mucositis caused by
traditional cytotoxic therapies.35 Considering the het-
erogeneity of the clinical manifestations and the
increasing reports of oral mucositis-like lesions caused
by novel anti-cancer therapies, any new tool needs to be
approached with caution. The wide use of immuno-
therapy in cancer patients has also opened the issue of
oral complications induced by this treatment. The risk
of immune checkpoint-derived mucositis is quite rare
(about less than 2–3%36) but there are very heteroge-
neous patterns, including aphthous-like lesions,
lichenoid lesions, xerostomia and taste alterations.35,37

Our recommendations have been purposely
designed to match specific clinical contexts, defined by
treatment modality and separated for oral mucositis and
www.thelancet.com Vol 73 July, 2024
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gastrointestinal mucositis, providing contextualized
recommendations for both clinical assessment and
relevant PROMs, as well as their frequency. Our
guidelines have also been separated based on whether
the assessment is in the clinical practice or clinical trial
context, recognizing that each setting may have different
objectives for mucositis assessment, e.g. clinical
decision-making vs evaluating the efficacy of an anti-
mucositis intervention. In everyday clinical setting, as
well as in the clinical trial context where anti-mucositis
interventions are being investigated, PROMs should be
strongly prioritized given the goal of reducing symptom
burden, not strictly mucosal damage, and the fact that
objective tissue damage does not necessarily equate to
perceived symptom burden.20–22,26 Also, it should be
acknowledged that the use of the suggested scales to
assess mucositis should not prevent physicians from
evaluating other symptoms induced by mucositis with
other scales. For instance, the evaluation of pain by
means of the widely used visual analogue scale or the
numeric rating scale should continue to be performed
as an essential part of the clinical visit.

In implementing these recommendations, it is also
critical that the longitudinal and often episodic nature of
mucositis and its associated symptoms be acknowl-
edged. Of course, this reiterates the need to perform
frequent assessments where possible to capture the both
the severity and duration of symptoms. This is ultimately
what enables the true burden of mucositis to be defined,
where 1–2 days of severe mucositis may indeed be
equally burdensome as 7 days of mild mucositis.
Calculating the area under the curve may be a simple
way to synthesize both duration and severity, and thus
easily compare burden across individual patients or
study populations. However, in performing repeated
assessments, the risk of the patient’s perception of
symptom burden may also shift as previously discussed.
Including measures of response shift can be helpful in
evaluating true change, and thus mucositis trajectories,
in these patients.

These recommendations are intended to guide the
community in mucositis assessment, aiming to improve
the consistency and rigor of patient care and clinical trial
conduct. Although this initiative is the first of its kind, the
MASCC MSG is committed to the ongoing review and
update of these recommendations. These will help
address some of limitations of our approach, namely the
low response rate in our initial consultation survey, the
fact the medical and radiation oncologist comprised only
14% and 11% of respondents, the risk of facilitator bias
in establishing the original recommendations and the
fact that it was only distributed in English. The low
response rate in the first phase does impact our results,
as it may have resulted in a narrow set of initial sug-
gestions which then informed the second phase. It is
therefore critical to interpret these results with this in
mind. Furthermore, we recognize that we have not
www.thelancet.com Vol 73 July, 2024
engaged with patient representatives, consumers, patient
partners or advocates in establishing these guidelines.
MASCC is committed to strong engagement with lived
experience experts, and the MSG will seek their per-
spectives on the current PROMs available for mucositis
assessment and how they could be improved to better
capture the breadth of symptoms associated with muco-
sitis that are not readily captured in current PROMs (e.g.
pain and xerostomia). Furthermore, these consensus
statements apply to adult patients only. A similar project
considering pediatric patients is planned. Finally, this
study has highlighted the clear need to develop and
validate new tools to accurately assess mucositis-like le-
sions/symptoms caused by novel anti-cancer agents,
including immunotherapy and targeted therapies.

To conclude, patient care and the development of
new mucositis interventions continues to be plagued
by inconsistent mucositis assessment, limiting com-
parison and synthesis of disparate data. Here, we
provide the first set of recommendations to guide
mucositis assessment based on the expert-opinion of
the MASCC MSG. It is anticipated that these recom-
mendations provide much needed guidance in an area
that has fallen victim to a plethora of choice. We hope
that this guidance will ensure mucositis, its symptoms
and broader patient experiences are accurately
captured, and results are more easily synthesized
across studies, accelerating translation of knowledge
into clinical practice.
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