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SHORT REVIEW

Dyspnoea: Assessment and pharmacological
manipulation

R.D. Stark®

A recent meeting of the European Society flor
Clinical Respiratory Physiology, held in Aniwerp,
focused on the mechanisms and management of
respiratory symptoms. Dyspnoea received particular
attention and this review is based on a talk presented
at that meeting.

The clinical problem posed by dyspnoea, or
breathlessness, is ol considerable magnitude. Precise
data on its prevalence are lacking but it is the most
common symplom in patients with cardiorespiratory
disease. Many chronic diseases are associated with
dyspnoea, notably cardiac failure and chronic ob-
structive pulmonary disease. Extrapolation from the
epidemiological survey of the Respiratory Discases
Study Group of the RCGP [1] would suggest that, in
the UK alone, approximately 750,000 patients with
chronic bronchitis experience dyspnoea induced by
walking on level ground.

A therapeutic agent which reduces the sensation of
dyspnoea would be expected to improve the quality of
life for the patient by delaying the restrictions on life-
style imposed by breathlessness and by mitigating a
symptom which causes distress and induces anxiety.
This would be no substitute for specific therapy
directed at the underlying disease process, but could
be of value when the pathology is not reversible.
Close analogies exist with the use ol analgesics to
treat pain.

Discovery of drugs to reduce dyspnoea is difficult
because the pathophysiological mechanisms are still
in dispute. In addition, animal models are limited in
the study of sensations. In this laboratory known
pharmacological agents were used in studies on man
to discover the possible mechanisms of dyspnoea.

No progress could be made until methods were
available for assessing breathlessness. Precision was
necessary in these assessments and there had to be
knowledge of the reliability and limitations of the
method in view of its subjective nature. Over about
ten years, experience has been gained which provides
opporlunities 10 optimize future experimental design
and to appreciate when credibility has been over-
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stretched! This review records what has been fearned
from these experiences.

Assessment of dyspnoea
Methaods not invelving visual analogue scoles

The traditional clinical assessment of dyspnoea
involves grading according to the degree of limitation
ol daily activities {2]. This method is widely used but
lacks sensitivity since significant changes can occur
without being reflected in the grades.

Dyspnoeic index depends on the relationship
beiween exercise ventilation and maximal breathing
capacity 3] but does not take account of the
sensations experienced by the patient.

Exercise testing enables the patient’s sensation of
breathlessness to be related to objeclive physiological
measurements. In studies on patients, assessment
during walking seems preferable since this more
closely resembles normal daily activities than does
pedalling on a bicycle ergometer. With the latter,
discomfort in the exercising muscles may limit
exercise capacity and distract from the measurement
of dyspnoea.

The 12-min walking test has proved a useful and
relevant measure of a patient's disability and has the
advantage that the distance covered is quantitative
and less-obviously subjective [4, 5]. Variations on the
test have been introduced which allow use of shorter
walking times [6). For specific study of dyspnoea, the
12-min walking test has the disadvantage that other
sensations such as general muscle fatigue or pain may
determine the performance. However, such a test may
yield more useful information than a visual analogue
scale in clinical situations such as assessing a patient
being considered for pneumonectomy.

Rating ol perceived exertion with the method of
BorG and LiNDERHOLM (7] is in wide use but, as with the
walking tests, it does not have specificity for dyspnoea.

Visual analogue scales

Visual analogue scales (VAS) have been used for
many years to assess sensations such as pain and
sedation. AITKEN in 1969 [8] was first to apply VAS to
respiratory sensations, when he studied the eflects of
breathing against resistances. In 1980, the assessment
of breathlessness during exercise using VAS was
described [9]. The objective was to measure breath-
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neural mechanism involving stimulation by prostano-
ids might be postulated.

In a double-blind randomized study, the effects of
acuie and chronic administration of indomethacin
were compared with placebo in breathless patients
with diffuse parenchymal disease of the lung [22).
Indomethacin had no effect on the breath-
lessness/ventilation relationship or on the distance
walked in 6 min.

The discrepancy between the findings in normal
subjects and in patients is of some intercst. particu-
larly since it was conlrary to expectation. Hypoxia
during exercisc occurred to a similur extent aflter
placebo and after indomethacin treatment; patients in
whom least desaturation occurred, showced no greater
response to indomethacin. An increased hypoxic
drive to respiration thercfore, does not provide an
casy explanation for the fack of effect in paticnts. The
VAS is probably u less sensitive t¢st in patients than in
young, healthy suhjects. In the siudy of normal
volunteers [ 5] validation included tests of reproduci-
hility and of sensitivity, whereas in the patient study
[22], only reproducihility was ussessed. An effect in
patients might therefore have been missed for metho-
dological reasons but the absence of effect on the
walking distance provides [further evidence that
indomethacin genuinely lacked an effect.

Interventions affecting respiratory drives: role of the
vagus

In healthy subjects, local anaesthesia of the vagus
nerves at the base of the skull prolonged breath-
holding and removed the associated sensation but did
not alter the resting pattern of breathing (30, 3i]. In
certain patients, blocking the vagus nerves either by
local anaesthesia or by surgical section, reduced the
sensation of dyspnoea [32]). Effects were seen in
patients with pulmonary infiltrations as well as in a
proportion of patients with emphysema, and gener-
ally this was accompanied by a reduction in the
frequency of breathing.

Administration of local anaesthetic agents by
aerosol to patients with various pulmonary disorders,
including chronic obstructive airways disease, sup-
pressed cough but did not modify dyspnoea [33). This
suggests Lthal sensory receplors in the large airways
are not major contributors in the generation of
dyspnoea. The aerosol had particles mainty in the size
range 3 20 pm and therefore woutd have little effect
on the unmyelinated vagal allerents which arise in the
vicinity of the alveolus and pulmonary capillary at the
I receptors described first by Pamntar [34). Thus, it is
possible that activity of these receplors could cxplain
the heneficial cHecis of vagal block on dyspnoca,
which is congistent with the speculation that J
receptors mediate dyspnoea in diseases associated
with diseases of the alveoli or pulmonary circutation
[35].

Some support for a role for J receptors being
involved in breathlessness during exercise in normal

subjects emerged from a study of P-adrenoceptors.
An antagonist increased breathlessness during exer-
cise and this could not be attributed to a change in
bronchomotor tone [12}. It is possible, that a
reduction in cardiac contractility caused a rise in
pulmonary capillary pressure with associated stimu-
lation of J receptor activity.

To test the J receptor hypothesis, it is necessary to
interrupt the activity of the unmyelinated vagal fibres
at their source close to the alveoli of the lung. There is
experimental evidence from dops supgpesting that
disodium cromoglycate given intravenously reduced
the activity of J receptors in response to capsaicin
[36]. When given by Spinhaler, disodium cromogly-
cate had no effect on breathlessness in healthy
subjects, although Lhis aerosol may not have achieved
deposition in the relevant areas [14].

An alternativc approach to testing the role of )
receptors involves administering local anaesthetic by
a specially designed aerosol producing particles small
enough for alveolar deposition. Using a modified jet
nebulizer, 2% lignocaine solution produced an aero-
sol with a mass median diameter of 1.7 pm {geomet-
ric standard deviation=1.2 um} determined by the
Particle Measuring Systems Inc, laser system [37].
This aerosol, given to rats made tachypnoeic by
pulmonary microemboli, reversed the tachypnoea
but a similar quantity of lignocaine given by
Wright's nebulizer (MMD 11.2 pm} did not have this
effect. Since the tachypnoea was probably mediated
by pulmonary ‘C’ fibres, these resulls provided
support for the conclusion that the aerosol was
achieving deposition at alveolar level in animals. A
similar aerosol generator administercd 5% ligno-
caine (MMD 2.5 pm; GSD 1.7 ym) to dyspnoeic
patients with diffuse alveolar disease or chronic
airflow obstruction. No dramatic benefit on dysp-
noea or walking distance was apparent although the
interpretation was hindered by a small reduction in
forced expiratory volume in one second (FEV,) after
lignocaine.

In normat subjects, small particle Jocal anaesthetic
aerosols did not modify the ventilatory response to
hypercapnia, but a small, nonsignificant reduction in
breathlessness was reported [38]. On the other hand,
the physiological responses to maximal exercise were
unaffected by buptvacaine depositing at ailveolar level
and breathlessness was unchanged [39].

Even when small particle aerosols are adminis-
tercd for extended periods, doubts remain on
whether sufficient amounts of drug are deposited in
the alveoli to achieve a pharmacological cffect. The
output of these aerosol generators is low and the
alveolar surface area is large. In studics on patients,
the regions of the lung with the most advanced
pathology may be least accessible to the aerosol.
Thus, there are considerable experimental difficulties
in assessing the role of J receptors in clinical
dyspnoea but at this stage it has to be concluded that
there is no dramatic evidence in support of a major
role for them.
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