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Abstract: Ariyothai N*, Kladphuang B*, Thanasomboon V* and Kongsamsri S. Defaulting from
TB treatment among newly tuberculosis (TB) patients with smear positive. Thai J Tuberc Chest Dis
Crit Care 2005;26:167-173.

*Bureau of AIDS TB and STis, Department of Disease Control, Ministry of Public Health

Background: Defaulting on the standard treatment among new tuberculosis patients with smear
positive is being the major problem in the health center and country level. The high defaulting rate
resulted in decreased cure rate and multidrug resistant tuberculosis (MDR-TB). Subjects with
MDR-TB can spread to family member and others. This resulted in that National TB Program
cannot achieve the goal.

Method: This cross-sectional study survey was conducted among 167 new pulmonary TB (PTB)
patients with smear positive (with age above 15 years) who have been registered at the Bangkok
Chest Clinic during July 2002-January 2003. Structured questionnaire was used for data gathering.
Results: The factors significantly associated with the defaulting on TB treatment were unemployed
(OR = 3.77, 95%CIl = 1.24 - 11.48), no income (OR = 3.64, 95%Cl = 1.43 - 9.29), in debt for
treatment/transportation cost (OR = 2.20, 95%CIl = 1.08 - 4.50), chest pain (OR = 2.19, 95%Cl
= 1.11 - 4.33), low grade fever (OR = 2.10, 95%CI = 1.05 - 4.23), mode of transportation by rent
cars (OR = 3.54, 95%Cl = 1.32 - 9.50) and transportation cost 100 Baht (OR = 2.37, 95%CI =
1.13 - 4.95).

This study indicated that socio-economic factors were the factors influencing the defaulting
on TB treatment. Therefore, the health workers should be coordinated with the social workers
to support cost of living and transportation and should transfer/refer the patients to the local health
centers for decreasing transportation cost and supporting the DOTS program. In addition,
the strong health education for all TB patients is important for maximizing compliance to the

treatment.
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Abstract: Jittwiwat W*, Ngamtriri N** and Soimoree B.* Model Development for Tuberculosis
Screening in Prisons. Thai J Tuberc Chest Dis Crit Care 2005;26:175-184.

*Tuberculosis Cluster, Bureau of AIDS Tuberculosis and Sexual Transmitted Infection, Department of
Disease Control, Ministry of Public Health

*“*Medical Service Division, Department of Correction, Ministry of Justice

Prisons are settings in which tuberculosis (TB) transmission occurs. Characteristic of
prisons and prisoners are also at risk of rapid progression to TB disease. This study is proposed
to develop a model for screening questionnaire of TB and to assess the agreement between
factors for screening active TB disease among new prisoners, referred prisoners and old prisoners

of 15 prisons during January-May 2004.

A total of 2,305 TB suspects of 7,320 prisoners were evaluated by TB screening and 7.6%
were affected with active TB disease (175/2305). Finding from Kappa Test showed that the signifi-
cantly agreement between TB symptoms and TB disease were chronic cough > 2 weeks, sputum
conduction, loss of weight, loss of appetite and chest pain (p-value < 0.001). The level of agreement
were 0.14-0.2. The variables for identification of prisoners for sputum collection (TB suspects) were
score 6 or more on symptom screening, cough > 2 weeks with any other symptom, previous TB
treatment, previous radiography and BMI < 20. Most of these fectors had significant agreement with
TB disease (p-value < 0.001). The level of agreement were 0.08-0.22. This study found that BMI

< 20 had a low level of agreement (value = -0.01, p-value = 0.025).

Medical screening at entry to the prison system is essential. Screening at entry alone
would be insufficient to control transmission, and ongoing screening would be useful. Additionally,
early diagnosis, proper treatment, effective treatment and referral system are also important. Therefore,
development of the model of TB control in prisons that is efficacious, effective, feasible in various
situation and acceptable by the related sectors is important for prevention and control of TB in this

population.
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Abstract: Boonnak S, Boonpendej L, Leetrakul C and Pumruang C. The study of tuberculosis
children in the Office of Disease Prevention and Control 1% Bangkok, 2003. Thai J Tuberc Chest Dis
Crit Care 2005;26:185-197.

Office of Disease Prevention and Control 1%, Bangkok, Department of Disease Control, Ministry of
Public Health

This cross - sectional survey was aimed to study the causation of tuberculosis in children and
the way of taking care of infected children. Modification of PRECEDE Framework Theory was used
to study in 28 registered children with tuberculosis (TB) disease and 28 treatment observers during
January - May 20083.

By interviewing TB health personel at hospital level and treatment observers group,
the results revealed that most children with TB were under 5 years of age. The presenting symptoms
were cough and fever 42.9% (12 cases). All cases had received BCG vaccine and scar revealed in
26 cases (92.0%). Tuberculin test was done in 7 cases (25.0%), chest X-ray 25 cases (98.3%),
sputum 2 cases (7.1%). Twenty-five cases were pulmonary TB (89.3%), with CXR confirmed 22
cases (78.6%) and treated with category Ill 24 cases (85.7%). The treatment observers were their
parents 18 cases (64.3%), regularity of DOTS 60.7% (17 cases) and there were 3 cases without
DOTS (10.7%). Eighteen cases (64.2%) still had contacted with adult TB cases. Treatment observ-
ers were in 25-44 years of age and mostly were females (92.9%). All TB treatment observers had
the knowledge on TB 64.4% ,with the moderate attitude was 53.5% and the behaviors of taking care
children with TB at moderate level was 46.4%.

In conclusion, this study has shown that eventhough children already had received BCG
vaccine, if they still had close contacted to adult TB cases they could develop tuberculosis later.
DOTS strategy therefore is compulsory applicable to all children with TB and the treatment observ-

ers must have the knowledge on the risk of TB infection from adult cases to children.
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Abstract : Karnkawinpong O. The improvement of tuberculosis control (DOTS) outcome by using
new active monitoring and evaluation. Thai J Tuberc Chest Dis Crit Care 2005;26:199-2009.

Office of Disease Prevention and Control 7th Ubon Ratchathani, Department of Disease Control,
Ministry of Public Health

Background : The last review of Thailand National Tuberculosis Program(NTP) by WHO found the
unsatisfying outcome despite good infrastructure health care system, capacity to diagnosis by
using microscopy and adequate drug supply. One of the problems was the lack of sustained,
prompt and strong monitoring system.

Objective : To develop active DOTS monitoring and evaluation system that can predict treatment
outcome and identify problems more quickly.

Method: The new DOTS monitoring had developed and field test were done. The old data was
analyzed and revealed that cure rate and sputum conversion rate in smear-positive pulmonary
tuberculosis patients of the some cohort difference were different with a gap of 5-10%. The
researcher developed 2 goals for monitoring during intensive phase of treatment to predict cure
rate at the end of treatment. Both goals were sputum conversion rate for at least 90% and default
rate lower than 3%. If district/provincial levels achieve both goals, it means good (green level). If
they achieve 1 goal, it means fair (yellow level) and if they could not achieve any goals, it means
bad (red level).

Result: Field tests were done 170 times.This monitoring predicted treatment outcome correctly
57.65%. Especially if it predicted bad outcome at the end of intensive phase, at the end of
treatment district/provincial levels would have good cure rate only 15.62%. Therefore, treatment
outcome was more quickly predicted. By similar principle, 2 goals and 3-color level, we can make
monitoring system to evaluate district level in detail (TB clinic, DTC and health center activities).
For example, the test at Kumchaee Hospital (Mukdahan province) by this new monitoring at the
end of intensive phase, yielded the bad outcome. After the evaluation in detail and correction
of the problems, the final treatment outcome was good (cure 10/10 patients).

Conclusion: The active DOTS monitoring and evaluation can predict treatment outcome more
quickly. It helps stakeholders know their problems. However, this monitoring need co-operation of

all stakeholders to work together for achieving the TB control goal.
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Abstract: Boonnak S, Boonpendej L, Meemongkonkuldilok P and Jaroenkit S. The impact of the
Royal Project “Her Kindness Against the Harms from Tuberculosis.” From our effort for the 6" round
anniversary of Queen Sirikitti to patient treatment in The Office of Disease Prevention and Control b

Bangkok 2004. Thai J Tuberc Chest Dis Crit Care 2005; 26 : 211-222.

Office of Disease Prevention and Control 1% Bangkok, Department of Disease Control, Ministry of

Public Health

An evaluation study was conducted to assess the impact of the Royal Project “Her Kindness
Against the Harms from Tuberculosis” on (1) tuberculosis (TB) case finding and (2) sputum
conversion at the end of initial phase (the first 2-3 months). The study sample included 21,418
individuals with high risk for TB and those (2,051) who were diagnosed as having TB. These samples
were enrolled between February and September 2004 from 43 hospitals, the Office of Disease

Prevention and Control 1St, Bangkok.

The findings indicated that of the total 21,418 persons with high risk for TB, 2,051 (9.6%) were
diagnosed as having TB. Among those with TB, 45.4% (916/2,051) were new smear-positive patients.
There were 1,316 individuals, who have been infected with HIV, screened for TB by sputum micro-
scopic examinations and chest x-rays. About 13% (175/1,316) were found having TB disease. When
compared to the regular TB activities at the same period, the Royal Project had higher number of TB
patients to be diagnosed (2,051 for the Royal Project versus 900 for the regular activities). In addition,
the Royal Project reported higher sputum conversion rate among new smear-positive patients than

the regular activities did (81.4% for the Royal Project versus 77.5% for the regular activities).

The Royal Project had demonstrated a positive impact on the TB control program in terms of
increasingly finding more TB patients and improving sputum conversion rate among new smear-
positive patients. The strategies developed by the Royal Project should be sustained and applied for

the regular activities in order to reduce the magnitude of TB burden.
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PERCEPTION OF DYSPNEA IN
THAI ASTHMA PATIENTS

Piamlarp Sangsayunh* M.D.
Wanchai Dejsomritrutai** M.D., M.Sc.

Tasneeya Suthamsmai** M.Sc.

“Chest Disease Institute
**Division of Respiratory Disease and Tuberculosis

Department of Medicine, Faculty of Medicine Siriraj Hospital

Abstract : Diminished symptom perception precludes self awareness to detect exacer-
bation. Many factors have been found influencing the perception of asthma symptoms
e.g. older age, female, bronchial hyperresponsiveness. We therefore investigated the asso-
ciation between the perception of symptoms in asthmatic patients and various factors
including bronchial hyperresponsiveness (PCQO), severity of asthma, duration of asthma,
numbers of exacerbation in one year, % FEV1 post-methacholine challenge test, and %
FEV1 change. Twenty-seven stable (no exacerbation within 2 weeks) and/or naive asthmatics
underwent methacholine challenge test. Dyspnea and other specific expressions such as
chest tightness, labored breathing, wheeze and chest pain were assessed by visual analog
scale (VAS). There was an inverse correlation between PC20 and VAS (P = 0.01) but no
correlation between the expression and % FEV1 post-methacholine challenge test. The
conclusion is that poor perception of dyspnea was associated with bronchial hyperres-

ponsiveness but not with the change in FEV1.

Received for publication January 23, 2005
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Introduction

Asthma is a chronic inflammatory dis-
ease of the airway, characterized by episodic
chest tightness and wheezing and associated
with variable airway obstruction. Diminished
symptom perception is an endogenous foctor
for the development of exacerbation. Many
factors have been found influencing the per-
ception of asthma symptoms e.g. older age,
female, bronchial hyperresponsiveness, etc. We
would like to determine the factors associated
with the perception of dyspnea in Thai asthma
patients. We therefore studied the perception

of airway obstruction during the methacholine

challenge test in stable asthmatic patients
and/or naive asthma. The perception of dyspnea
in this study will be expressed by visual analog
scale (VAS).

Patients use a broad range of expres-
sion to describe their asthma symptoms. The
acute bronchoconstriction generates several stimuli
that activate different sensory receptors elicit-
ing several sensations described by different ex-
pressions (symptoms). The specific expressions
studied include dyspnea, chest tightness,

labored breathing, wheeze, and chest pain.
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Objectives

The purposes of this study were to identify
the perception of symptoms and the associ-
ated factors and to establish the prevalence
and intensity of dyspnea as well as other
specific expressions during methacholine-

induced bronchoconstriction.

Subjects

Patients with asthma who attended the
Division of Respiratory Disease and Tubercu-
losis, Department of Medicine, Faculty of Medi-
cine Siriraj Hospital between Nov 2001 - Nov

2002 were recruited in the study.

Inclusion criteria

Asthmatic patients with history of dyspnea,
FEV1 > 50 % predicts, without exacerbation
within 2 weeks were included. Asthma is defined
in patients with asthmatic symptoms together
with bronchial hyperresponsiveness (PC,, < 8 mg/
ml). Exacerbation is defined by asthmatic
attack that lead the patient to attend hospital

services.

Exclusion criteria

1. Patients with absolute contraindication
for methacholine challenge test : severe airflow
obstruction ( FEV, < 50 % predicted or < 1.0 L),
heart attack or stroke within the last 3 months,
uncontrolled hypertension (systolic blood pres-
sure (BP) > 200 or diastolic BP > 100 mmHg),
and known aortic aneurysm.

2. Patients who did not give consent.

3. Patients with cough variant asthma

Methods

Subjects fulfilled the criteria above were

enrolled in the study. Patients were advised
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to stop medication before underwent metha-
choline challenge test. Patients who received
inhaled corticosteriod were suggested to con-
tinue the medication.

Baseline spirometry was done in all
patients. Methacholine challenge tests were
performed according to five breaths dosim-
eter method as recommended by the Ameri-
can Thoracic Society. ' Methacholine in iso-
tonic saline was aerosolized at room temper-
ature in 5 concentration (0.0625, 0.125, 1, 4,
16 mg/ml) by a De Vilbiss 646 nebulizer. The
aerosols were inhaled at 5-minute intervals
through the mouth with nose clipped. Mea-
surement of FEV1was made in triplicate before
the test (baseline) and duplicate (30 and
90 seconds) after each increasing dose.
The challenge test was discontinued if FEV1
dropped 20% or more from baseline. The provo-
cation concentration of methacholine resulting
20% fall in FEV1 (PCZO) was calculated by linear
interpolation of log-dose response curves. Ex-
pressions were recorded after 20% fall in FEV1.

Inhaled bronchodilator was provided to
all patients after methacholine challenge test.
Lung function test was done 5 minutes later
and monitored until previous lung function

level was accomplished.

Data Record

The expressions recorded include dysp-
nea (E]’m’limﬁaﬂ), chest pain (Lﬁ“mwﬁ'mn), chest
tightness (WUuntingn), labored breathing (W’]EIIQ
Tsi vaan), and wheeze (melaldBuL“pein) VAS
was used for grading the expression.

Data of PCzO, severity of asthma, dura-
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tion of asthma, history of inhaled corticosteroid,
numbers of exacerbation in one year, % FEV1
post-methacholine challenge test and % FEV1
change were recorded.

% FEV1change is defined as % FEV1
predicted pre-methacholine challenge test
minus post-methacholine challenge test.

Severity of asthma defined by clinical
criteria according to GINA guideline as follow.

Step 1 : Symptoms less than once a
week, nocturnal symptoms not more than
twice a month, brief exacerbation.

Step 2 : Symptoms daily, exacerbation
may affect activity and sleep, nocturnal symp-
toms more than twice a month.

Step 3 : Symptoms daily, exacerbation
may affect activity and sleep, nocturnal symp-
toms more than once a week, daily use of
inhaled short acting Bz—agonist.

Step 4 . Symptoms daily, frequent exac-
erbation, frequent nocturnal asthma symptoms,
limitation of physical activity.

Duration of asthma was defined by the
duration from first occurrence of the asthma
symptom until the time of recruitment to the

study.
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Statistical analysis

Pearson correlation was used to analyze
the correlation between each expression and
dropped FEV1 post-methacholine challenge test/
FEV1 change

Subjects were categorized using the
median as the cutoff into low VAS (VAS < 33)
and high VAS (VAS > 33) groups. We compared
between the groups by t-test if the distribution
of the data is normal and by Mann-Whitney
U if not. Chi-square test was used for the

analysis of the categorical data.

Results

Variation of the prevalence of expres-
sions was observed. Dyspnea was most com-
mon. Labored breathing and chest tightness
were second and third with wheeze/chest pain
very uncommon as shown in Table 1. The
correlation between symptom expressions and
physiologic changes such as % FEV1 change
and % FEV1 predicted post-challenge test
are shown in Table 2. The results revealed no

significant correlation between them.

Table 1 Prevalence and intensity of specific expression

Prevalence VAS

N (%) MEAN
Chest tightness 13 (48) 17.0
Labored breathing 16 (59) 20.1
Wheeze 1(25) 8.0
Chest pain 2 (7) 3.3
Dyspnea 27 (100) 329
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Table 2 Correlation (r) between specific expression and % FEV1 change, % FEV1 predicted

post-challenge test

% FEV1 change

% FEV1 predicted
post-challenge

r p* r p*
Chest tightness 0.16 0.42 0.03 0.98
Labored breathing 0.18 0.36 0.10 0.61
Wheeze 0.30 0.11 -0.12 0.54
Chest pain -0.13 0.49 -0.12 0.54
Dyspnea 0.11 0.58 -0.12 0.69

* Pearson correlation

The basic characteristics of 27 subjects
are shown in Table 3. Dyspnea score as
measured by VAS were in the range of 25
- 80. We therefore divided subjects to two
groups by the median value of VAS (33).

Comparisons between both groups in PCZO,

%FEV1 post-challenge test, %FE\/1 predicted
change, severity of asthma, frequency of exacer-
bation in one year, duration of asthma, corti-
costeriod use. Only P020 was significantly dif-
ferent between the two groups as shown in

Table 4 and 5.

Table 3 Correlation between demographic data and dyspnea measured by visual analog

scale (VAS)
Total VAS < 33 VAS > 33
(n=27) (n = 15) (n=12)
Age (year)” 46.5 (27-69) 46.4 (27-62) 46.5 (29-69)

Height (cm)*
Male (%)
No smoking (%)

%FEV1 Pre-challenge test”

158.2 (144-173)
9 (33)
23 (85)

83.5 (51.6-118.8)

835 (51.6-118.8)
4 (27)
12 (80)

85 (53.3-118.8)

158.0 (148-170)
5 (41)
11 (92)

82.0 (51.6-108)

* median (range)
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Table 4 Physiologic factors and dyspnea

2115 15%ulsa Tsansvenuaziztitiningn

VAS < 33 (n=15) VAS > 33 (n=12) p*
mean (SD) mean (SD)
PC20 25 (21) 5.8 (3.9) 0.01
% FEV1 predicted post-challenge test 595 (12.2) 59.8 (15.1) 0.9
% FEV1 predicted change 29.0 (7.0) 30.3 (7.0) 0.6
* t-test
Table 5 Clinical factors and dyspnea
VAS < 33 VAS > 33 p
(n = 15) (n=12)
mean (SD) mean (SD)
Frequency of attack in 1y, median (range) 0.9 (0-10) 0.6 (0-2) 0.3*
Severity in 1 mon (%) Step 1 10 (67) 6 (50)
Step 2 1 (6) 2 (17)
0.8"
Step 3 3 (20) 3 (25
Step 4 1(7)1 (8)
Corticosteriod use, n(%) 6 (0.4) 3 (0.3) 0.3*
Duration of asthma, mean (SD) 6.1 (7.9) 8.7 (10.3) 05"

* Mann-Whitney test

* Chi-square test

T t-test

Discussion

Methacholine bronchoprovocation is
served as useful mode to examine potential
pathophysiologic mechanisms of breathlessness
in asthma. The sensation experienced during
induced bronchoconstriction accurately mimicked
that of spontaneous asthma attacks as evi-
denced by the marked similarity in the

description selected in the study.

Mark et al’ found that indirect agonists
(methacholine by direct effect on airway smooth
muscle) induce less respiratory discomfort than
direct agonist adenosine monophosphate, (AMP)
by mast cell degranulation/activation of airway
sensory nerve and sodium metabisulphite via
airway sensory nerve through the release of
dioxide. It direct

sulphur is possible that

agonists induce mechanical changes. In contrast,
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AMP and sodium metabisulphite directly or in-
directly cause increased discharge from sensory

receptors in the lung.

Mechanism of specific expression

The mechanism of chest tightness re-
mains contentious. The perception may be
through intrapulmonary receptor stimulation.
Chest tightness recedes after vagal blockade.
The next most prevalent and intense symp-
tom is labored breathing. When airways nar-
row, gas is trapped in the Iung resulting
in the hyperinflation which reduces the capac-
ity of the shortened inspiratory muscles to
generate force. An increase in motor command
is now required to drive the shortened inspira-
tory muscle to overcome the additional resis-
tive and elastic forces. This increase in motor
command, perceived as a sensation of the
effort, is accompanied by exertional discom-
fort. The more increase in effort, the more
increase in inspiratory muscle tension. The
presence of weakened and shortened inspi-
ratory muscle tension may be perceived as
difficult breathing or labored breathing without
significant discrimination. Sometimes, it cannot
be discriminated between chest tightness
and difficult breathing because they share a
common sensory mechanism.

Wheeze and chest pain were less preva-
lent. The cause of chest pain associated with
acute bronchoconstriction remains unclear.
Pain after bronchoconstriction does not have
wax and wane intensity against an obstruction.
A possible cause would be stimulation of free
nerve ending in response to persistent intense
smooth muscle contraction in human airways.
Chest pain is clearly recognized and discri-
minated by many patients experiencing acute

bronchoconstriction. The mechanism responsible
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for chest pain and chest tightness could not be
the same.

Perception of dyspnea is mediated by
several mechanisms including hyperinflations,
increase in the work of breathing4 possibly
by activating proprioreceptors of respiratory
muscles’ and by direct stimulation of airway
mechanoreceptorse. Sensory input from the
lung is transmitted by three types of receptors
the stretch receptor, the irritant receptor, and J
receptor. J receptors primarily react to increased
pulmonary capillary pressure and unlikely to play
a part in the awareness of bronchoconstriction
provoked by irritants. Stretch receptors may pro-
duce termination of deep inspiration. These
stimulations produce tachycardia and Hering-
Breuer reflex. Irritant receptors are the route
by which methacholine produces broncho-
constriction. Irritant receptors are myelinated
nerve endings (A fiber) in the epithelium and
unmyelinated in bronchial C fibers. A fiber
responds predominantly to mechanical stimuli
but may be activated by inflammatory mediators
such as histamine. In the large airways,
these receptors function as cough receptors7.
Bronchial C fiber may be activated by mediators
such as prostaglandins and bradykinin.

The results of this study were similar to
those of Killian®. Because of shared common
sensory mechanism, no difference between chest
tightness and labored breathing was found in
our study which is similar to Killian. Dyspnea
was more common than other specific symptoms
and no correlation was found between dropped
FEV1 and dyspnea by correlation analysis.
Wheeze which reflects airway obstruction was
less prevalent.

Many factors have been found influencing

the perception of asthma symptoms e.g. older
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Table 6 Comparison of the results
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Prevalence Present study Killian

(%) (%)

Chest tightness 56 75.9

Labored breathing 47 64.9

Wheeze 25 492

Chest pain 7 37.2
Dyspnea 100

age, female (slightly), bronchial hyperres-
ponsiveness,g'10 duration of asthma, recent exa-
cerbation and baseline lung function. Impaired
awareness of bronchoconstriction may result
from a reduced number or activity of stretch
receptors in old age. Both tachycardia and
Hering Breuer reflex thus diminish with age.8

Hidds et al'' studied in 12 asthma
patients who received inhaled beclomethasone,
self assessment of VAS and three times of peak
expiratory flow. Strongly linear correlation
between VAS and lung function was found
(lower VAS, higher peak flow). However, marked
reduction in VAS at low peak flow was found on
beclomethasone compared to theophylline and
cromoglycate. Possible explanations for this
effect of beclomethasone are as follow.

1. Improvement in airway obstruction or
gas exchanges may have occurred which were
undetected by the measurement used.

2. VAS asthma scores may have been influ-
enced by event related to asthma which were
not assessed such as a reduction of airway
inflammation which is more responsive to
beclomethasone than to cromoglycate.

3. There could be a central effect of
beclomethasone dipropionate on symptom severity
via inhibition of adrenocorticotropic hormone

secretion with consequent reduction of sensory acuity.

Veen et al'” studied 15 brittle asthmatics
who had had two or more exacerbations during
the preceding year comparing with 15 matched
severe stable asthmatics without a history of ex-
acerbations, and mild asthmatics without a his-
tory of exacerbation. All underwent inhalation
test with methacholine challenge test. They
found that perception of dyspnea in patients
with severe asthma, particularly in those with re-
current exacerbations, is impaired. Theoretically
poor perception of dyspnea in patients with se-
vere asthma could be explained by adaptation
to more severe airway narrowing resulting in a
higher threshold for experiencing dyspnea.
These studies showed an inverse relationship
between the perception of dyspnea and sputum
eosinophil in patients with severe asthma.
Eosinophillic airway inflammation could influence
dyspnea perception by several mechanisms.
Activated eosinophils are known to release neu-
rotoxins that affect afferent nerves participating
in the perception of dyspnea. An alternative
explanation might be that eosinophillic inflamma-
tion of the small airways contributes to hyperin-
flation and early airway closure influencing me-
chanical pathway that control breathlessness.

Burdon et al’ studied the perception of
breathlessness as a function of airflow obstruc-

tion in 45 stable asthmatic subjects (without
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prior respiratory failure) between initial normal
FEV1 and initial reduced FEV1. They found
that breathlessness was experienced by subjects
with and without airway obstruction at beginning
of the study but patients with initial airflow ob-
struction achieved similar degree of breathless-
ness only when there were considerable more
obstruction. It was shown that a consistent down-
grade in sensory score occurred in patient with
airway obstruction at rest e.g. Borg score 2.5 in
patient with normal initial FEV1 decreased by
15% whereas in patient with initial airway ob-
struction 45%. The results show that magnitude
of respiratory distress is less in patients who
are more responsive to histamine. The investiga-
tors postulated that greater airway hyperrespon-
siveness (lower PCzO) would predispose patients
to greater chronic respiratory symptoms, thereby
resulting in a blunted sensory response to acute
bronchoprovocation because of temporal adapta-
tion. Breathing pattern adaptation means that pa-
tients will adopt a pattern which minimizes the
pressure perturbation and obvious unpleasant
respiratory sensation. Ruffin et al'® demonstrated
a weak relationship between breathlessness and
PC20 histamine and a similar slope as Burdon
et al’. These studies conclude that the breath-
lessness test cannot be applied to predict an

asthmatic subject at risk of near fatal asthma.

Our study has shown that PC20 was
correlated with dyspnea in asthma patients. It
could be explained that airway hyperresponsive-
ness may be correlated with airway inflammation.
Airway perception is then decreased through
an eosinophillic pathway.

The conclusion from this study is that
poor perception of dyspnea in asthma patients
was associated with bronchial hyperresponsiveness

but not with the change in FEV1.
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