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Abstract

Background: Dyspnea is a common and distressing symptom in patients with cancer. To improve its
management, multicenter confirmatory studies are necessary. Research policy would be useful in
conducting these studies. Here, we propose a new research policy for the management of dyspnea
in patients with cancer.

Methods: The first draft was developed by a policy working group of 11 specialists in the field
of supportive care or palliative care for dyspnea. Then, a provisional draft was developed after
review by a research support group (the Japanese Supportive, Palliative and Psychosocial Care
Study Group) and five Japanese scientific societies (Japanese Association of Supportive Care in
Cancer, Japanese Society of Medical Oncology, Japanese Society of Palliative Medicine, Japanese
Association of Rehabilitation Medicine and Japanese Society of Clinical Oncology), and receipt of
public comments.

Results: The policy includes the following components of research policy on dyspnea: (i) definition
of dyspnea, (ii) scale for assessment of dyspnea, (iii) reason for dyspnea or factors associated with
dyspnea and (iv) treatment effectiveness outcomes/adverse events. The final policy (Ver1.0) was
completed on 1 March 2021.

Conclusions: This policy could help researchers plan and conduct studies on the management of
cancer dyspnea.
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Introduction

Dyspnea is a common symptom in advanced cancer patients and is
most frequent in lung cancer, with a prevalence of 74% of the cases.
Dyspnea is a distressing symptom not only for patients but also for
their families. It has a significant impact on the quality of life (1). The
aetiology of dyspnea in cancer patients is diverse, including primary
and metastatic lung cancer, malignant pleural effusion, major airway
obstruction, atelectasis, lymphangitis carcinomatosa and superior
vena cava syndrome. Sometimes more than one aetiology can lead
to dyspnea development.

Although several treatment interventions such as opioids and
oxygen therapy have been commonly used for palliation of cancer
dyspnea in daily practice, the evidence of their efficacy has generally
been scarce. Thus, to improve the quality of dyspnea management
in cancer patients, quality clinical studies are warranted. We recently
developed a general research policy for cancer supportive and pallia-
tive care in Japan (2). Here, we propose a specific policy for research
on the management of cancer dyspnea to standardize its clinical
research design.

Methods

The task group for developing a specific research policy for the
study of cancer dyspnea was launched in October 2018. The group
consisted of 11 clinical specialists and researchers in this field which
comprised nine palliative care physicians, one radiation oncologist
and one oncology nurse specialist. Of them, three were additionally
specialized in respiratory medicine including thoracic oncology, one
in psycho-oncology and one in respiratory therapy. The first draft
was developed via e-mail and eight online and in-person meetings.
Three pairs of authors contributed each section and then it was
revised by the other members. After external review was conducted
by a domestic research support group in this field (the Japanese
Supportive, Palliative and Psychosocial Care Study Group) and five
domestic academic societies (Japanese Association of Supportive
Care in Cancer, Japanese Society of Medical Oncology, Japanese Soci-
ety for Palliative Medicine, Japanese Association of Rehabilitation
Medicine and Japanese Society of Clinical Oncology) and receipt of
public comments, the final statement was fixed. The date of each step
is shown in Fig. 1.

Results

Definition of dyspnea
Dyspnea is defined as a subjective experience of breathing discom-
fort (3). This policy mainly deals with dyspnea caused by cancer
(primary/metastatic lung cancer, malignant pleural effusion, superior
vena cava syndrome, lymphangitis carcinomatosa, etc.). Thus, dys-
pnea associated with cancer treatments (drug-induced lung injury,
radiation pneumonitis, etc.), and dyspnea primarily caused by non-
cancer co-morbidities (COPD, interstitial lung disease, heart failure,
etc.) are beyond this policy. Moreover, since this policy focuses
on capable patients, those who lack the capacity to rate patient-
reported outcomes due to unconsciousness or cognitive impairment
are beyond this policy. Episodic breathlessness is not included in this
policy because this concept has not been fully recognized internation-
ally.

When conducting clinical research on dyspnea, it is necessary to
clearly define the circumstance under which dyspnea is studied.

(i) Resting dyspnea: We defined resting dyspnea as ‘persistent dysp-
nea after the patient had been lying on the bed or sitting for at
least 5§ min.

(ii) Exertional dyspnea: We defined exertional dyspnea as ‘dyspnea
induced by exercise load from activities of daily life.” One specific
example of exertional dyspnea is the modified Medical Research
Council (MRC) Dyspnea Scale (4) of Grade 2 or higher.

Scales for assessment of dyspnea in cancer patients
Because dyspnea is a subjective symptom, the intensity of dyspnea
should be measured using a patient-reported outcome scale, which
should be adopted as the primary outcome in clinical research on
cancer dyspnea treatment.

Numerical rating scale

The numerical rating scale (NRS) is a subjective scale used for the
quantitative assessment of dyspnea intensity. The NRS is an 11-point
numerical scale ranging from 0 (no dyspnea) to 10 (worst possi-
ble dyspnea). Several studies reported that the minimally clinically
important difference (MCID) of the NRS within the group for cancer
dyspnea was ~1 (5,6). Thus, we propose a change of 1 or more as
MCID in the NRS. Although MCID between groups has not been
fully investigated, some clinical research on dyspnea has adopted an
MCID of 1 (7,8). Permission to use the NRS in clinical research is
not required.

Visual analogue scale

The visual analogue scale (VAS) is another major subjective scale
for the quantitative assessment of dyspnea intensity. Although it has
several variations, VAS is typically a 100 mm straight horizontal or
vertical line, where one end of the line defined ‘no dyspnea’ and the
other end ‘worst possible dyspnea.” The patient is asked to mark
on the line where their perception of dyspnea best fits. Although its
reliability and validity for assessing cancer patients have not been
verified, it is an assessment scale that is often used in clinical studies
in the field of palliative treatment. Some clinical studies suggested
MCID of VAS within the group for cancer dyspnea as ~10-20 mm
(6) (9). Permission for the use of VAS in clinical research is not
required.

Modified Borg scale

The modified Borg scale is also a subjective scale for quantitative
assessment of dyspnea intensity. The modified Borg scale is vertically
lined with a 12-point numerical scale from 0 to 10 (including 0.5)
anchored corresponding verbal expression of intensity. Each point
is set to have equal intervals. Its validity has been verified mainly
in exertional dyspnea in healthy subjects and in non-cancer chronic
respiratory diseases. Although it has not been formally validated in
cancer dyspnea, several clinical studies of cancer dyspnea have used
the modified Borg scale (10,11). Permission to use the modified Borg
scale in clinical research is not required.

Cancer dyspnoea scale

The cancer dyspnoea scale (CDS) is a multidimensional scale for the
assessment of subjective perception of dyspnea in cancer patients,
which was developed in Japanese and has been validated in other
languages. The CDS consists of 12 items, including five for sense of
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Figure 1. The date of each step.

effort, three for sense of discomfort and four for sense of anxiety (12).
Each item was scored on a 5-point scale from ‘not at all (= 1)’ to ‘very
much (= 5).” Its content validity and reliability have been verified in
patients with advanced cancers. Permission to use the CDS in clinical
research is not required.

Multidimensional dyspnea profile

The multidimensional dyspnea profile (MDP) is a comprehensive
scale for assessing the sensory and affecting dimensions of dysp-
nea. The MDP consists of several parts: the Al scale assesses the
‘discomfort’ and ‘difficulty’ of the respiratory sensation on an 11-
point scale from 0 (neutral) to 10 (unbearable), and patients can fill
in and identify exactly what actions this difficulty level refers to;
the SQ selection includes five items addressing the sensory quality
of dyspnea. Each item is evaluated on an 11-point scale from 0
(none) to 10 (as intense as I can imagine); the A2 scale includes five
items addressing emotional responses related to dyspnea. Each item
is evaluated on an 11-point scale from 0 (none) to 10 (most I can
imagine). Although its reliability and validity have been verified in
emergency room patients (13,14), it has rarely been used in clinical
research on cancer dyspnea. The validity of the Japanese version of
the MDP has been confirmed in patients with COPD (15). When it
is used in clinical research, it is necessary to obtain permission from
the Mapi Research Trust.

Integrated palliative care outcome scale

The integrated palliative care outcome scale (IPOS) consists of 17
items that represent the most important patient-reported concerns:
10 physical, two emotional, one spiritual; two related to communi-
cation, one to family anxiety and one to a practical issue. Dyspnea
(shortness of breath) is included as one of ‘physical symptoms.” The
dyspnea item of the IPOS is evaluated on a 5-point scale from ‘not
at all’ (= 1) to ‘overwhelmingly’ (= 4). IPOS has two versions: self-
reported by patient and proxy-reported by staff. The validity and reli-
ability of the IPOS was confirmed in patients receiving palliative care
(16). The Japanese version of the IPOS was also validated (17,18).
Permission to use the IPOS in clinical research is not required.

Support team assessment schedule symptom version

The support team assessment schedule (STAS) symptom version
is a proxy rating scale used by staff in palliative care. The STAS
symptom version includes dyspnea, and it can assess the impact that
breathlessness/dyspnea has on the patient on a 5-point scale from
none (= 0) to ‘severe and continuous overwhelming breathlessness,

unable to think of other matters’ (= 4). The STAS symptom version
was developed in Japan. Its inter-rater reliability between physicians
and nurses has been confirmed (19). Permission to use the STAS in
clinical research is not required.

Causes/factors related to dyspnea

Known factors related to dyspnea should be evaluated in clinical
research on cancer dyspnea to set eligibility criteria, stratification
factors and allocation adjustment factors. It is necessary to define
individual causes/factors before starting the study. Table 1 lists the
causes and factors related to dyspnea (20-22).

Treatment effectiveness outcomes/adverse
events

Clinical research evaluating the efficacy for resting
dyspnea

Primary outcome. The primary outcome should be based on the
intensity of dyspnea as evaluated by patient-reported outcomes.

Although the NRS is the preferred scale for measuring primary
outcome, alternatively, the VAS or the modified Borg scale may
be used. We propose using the NRS for evaluating dyspnea as the
primary outcome, because it is simple and widely used in previous
research on cancer dyspnea. Regarding the assessment time-point
for the primary outcome, it should be individually set based on the
characteristics of the study intervention, such as onset of action, half-
time of action and time until steady state.

For example, in a study evaluating the efficacy of a single dose
of a short-acting medication (i.e. Tmax 1 h, T12 3 h), the time
point for assessing the primary outcome should be 1 to 2 h after
administration. Usually, NRS ‘now’ is chosen as the time frame for
assessment.

On the other hand, it should be several days or 1 week after
starting intervention in the study evaluating the regular dose of a
long-acting medication (i.e. time to steady state will be 24-72 h). In
such cases, time frame for assessing the NRS should be unified such
as ‘over past 24 h’ or ‘now,” and it should be clarified whether to
assess the ‘average’ or ‘maximum’ intensity of dyspnea. In any case,
when setting the assessment time frame, the extent to which deviation
is tolerated should be specified.

Secondary outcome. Appendix 1 shows our proposal for the sec-
ondary outcomes of dyspnea at rest (23-27).
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Table 1. Causes and factors related to dyspnea

Direct cause
Indirect cause
Physical factors

Disease factors (condition
of primary disease)

Lung tumour, mediastinal mass, airway obstruction (neoplastic, vocal cord paralysis, etc.), superior vena cava
syndrome, pulmonary embolism, lymphangitis carcinomatosa, pericardial effusion, pleural effusion, pneumonia
(infectious, non-infectious)

Anaemia, ascites, diaphragm elevation due to hepatomegaly, respiratory muscle loss due to cachexia (fatigue)
Age, sex, ECOG PS [20], pulse rate, respiratory rate, percutaneous oxygen saturation [21], intensity of dyspnea
[21], pain, cough and malaise [20, 21]

Primary lesion (oesophageal cancer or mediastinal tumour [22]), disease staging [20], organic lung lesions
(primary lung cancer, metastatic lung cancer) [20], airway obstruction (neoplastic, vocal cord paralysis etc.) [22],
pericardial fluid retention [22], ascites

Mental/psychological
factors
Other factors

Anxiety, depression [20-22]

History of smoking

Cancer treatment, thoracentesis drainage, oxygen inhalation, drugs (opioids, benzodiazepines, antidepressants,

steroids, diuretics, bronchodilators, etc.) that patients are receiving concurrently with the study intervention.

COPD, interstitial lung disease and chronic heart failure as comorbidities

ECOG PS, Eastern Cooperative Oncology Group Performance Status; COPD, chronic obstructive pulmonary disease.

Clinical research evaluating the efficacy for exertional
dyspnea
Methods of inducing exertion.

Six-minute walk test (28) Patients are asked to walk
between two cones 30 m apart. The 6-min walk test measures the
distance that a patient can quickly walk on a flat, hard surface in
6 min.

This was used in multiple randomized controlled trials related to
exertional dyspnea. Moreover, it is possible to apply a load similar
to activities of daily living, such as walking. On the other hand,
since it is a self-paced test involving patient’s own effort, there is a
drawback that the load applied is not constant, such as the possibility
that the walking speed and walking distance may change depending
on encouragement received and the patient’s mood. In addition, the
test may be difficult to adapt to patients who already have walking
difficulties.

Two-minute walk test (29) The method is essentially the
same as the 6-min walk test. The walking time is 2 min.

Shuttle walking test (30) Patients are asked to walk back
and forth between two cones 10 m apart. The walking speed is
determined by an audio signal, starting at 30 m/min and increasing by
10 m/min every minute until the patient either cannot reach the cone
before the next audio signal or becomes too dyspneic. Because the
walking speed is determined by the protocol, there is an advantage
in that the influence of encouragement received and patient’s mood
is small and the load on the patient is constant. On the other hand,
many patients with advanced cancer may withdraw from the test
because they are unable to tolerate a certain load. In addition, since
patients increase the walking speed according to the audio signal,
this test cannot be performed in patients with hearing impairment.
Similar to the 6-min and 2-min walk tests, this test is difficult to adapt
for patients who already have walking difficulties.

Arm exercise (31) Patients are asked to move an out-
stretched arm between 20 cm above and 20 cm below the shoulder
height. Unlike walking tests, this can be performed by patients with
walking difficulties.

Primary outcome. Similar to resting dyspnea, the primary outcome
should be based on the intensity of dyspnea evaluated by patient-
reported outcomes, such as the NRS, VAS and modified Borg scale. In
studies evaluating the efficacy of intervention for exertional dyspnea,
the intervention is initiated before inducing exertion, and prophylac-
tic effects are examined, because dyspnea will improve spontaneously
after the exertion stops. The intensity of dyspnea immediately after
the completion of exertion may alternate (32-34), however, the
intensity of dyspnea before inducing exertion can be a significant
confounding factor. Thus, we think evaluation of the latter is not
appropriate for primary outcome. We propose that primary outcome
should be assessing the change in dyspnea intensity immediately after
the completion of exertion from baseline (before inducing exertion),
and the appropriate time frame of assessment would be ‘now’ (35).

In addition, if the exertion induction is not completed, the insuf-
ficient load of exertion or resting during exertion may significantly
influence dyspnea intensity. Thus, such cases should be handled
as incomplete in the analysis of primary outcomes, and the study
protocol should specify how to deal with such incomplete cases in
advance. In this policy, we propose that ‘discontinued cases shall be
treated as having maximum dyspnea (NRS = 10).

Secondary outcome. Appendix 2 shows our proposal for the sec-
ondary outcomes of dyspnea on exertion.

Discussion

This is the first research policy on the management of cancer dyspnea.
Some systematic reviews of interventions for cancer dyspnea have
stated the methodological limitations of existing studies (36,37). This
research policy may lead to the implementation of uniform studies
based on a correct methodological approach.

Compared with the general research policy we published (2), this
policy is more detailed, including assessment tools, outcomes and the
methods of exertional loading specific to cancer dyspnea research.
In the field of palliative and end-of-life care research, methods of
researching end of life care (MORCare) have reported some rec-
ommendations for general palliative and end-of-life care research
(38-44). In addition, in the field of pain research, the Initiative
on Methods, Measurement, and Pain Assessment in Clinical Trials
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(IMMPACT) has reported some recommendations for pain clinical
trials (45-51). However, no recommendations have been reported in
the field of cancer dyspnea research specifically. Therefore, this policy
is worth noting.

We only included IPOS and STAS symptom version as objective
measures for assessing dyspnea for patient who cannot rate self-
evaluation reports. Although the Respiratory Distress Observation
Scale (RDOS) was another assessment option (52), it was developed
for use in the ICU setting and has not yet been validated for cancer
patients. Moreover, a previous study that assessed advanced cancer
patients showed a weak correlation between self-reported dyspnea
intensity and RDOS (53). Therefore, we decided not to include RDOS
in this policy. Overall, objective measures for assessing dyspnea in
cancer patients are lacking, and this needs to be addressed in future
studies.

As a limitation, this policy was developed exclusively by Japanese
palliative care specialists, and we only included assessment tools
available in Japanese. Therefore, recommended assessment tools may
be different in other countries. We are looking forward to comments
and criticism from researchers in other countries to improve our
policy because our ultimate goal is to develop a consensus global
research policy for cancer dyspnea.

Conclusions

This policy may help researchers plan and conduct studies on the
management of cancer dyspnea.

Supplementary Material

Supplementary material can be found at Japanese Journal of Clinical
Oncology online.
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