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ABSTRACT

Asthma management is a major concern because some asthmatic patients
either do not respond or else hardly respond to treatment. Therefore in the present
study, an attempt has been made to determine the predictors of treatment response
in asthmatic patients,

Thirty six asthmatic adults including 13 male and 23 female were studied dur-
ing a 3 month treatment period. Asthma symptom score (SS) and wheezing were
recorded before and after treatment. Pulmonary function tests (PFTs) including
forced vital capacity (FVC), forced expiratory volume in one second (FEV ), peak
expiratory flow (PEF), maximal expiratory measured at the beginning and the
end of the study. The increase in PFT values 10 min after 200 g inhaled salbutamol
(in percentage) was considered as reversibility in airway constriction.

There were significant improvements in SS (<0.001) and PFT variables
(p<0.05 to p<0.001) except of MEF,, due to 3 months treatment. However, the
reversibility of airway constriction improved after treatment but these improve-
ments were not statistically significant except that of PEF (p<0.05). There were
significant correlations between both baseline symptom score and wheeze with
an improvement seen in these two parameters (p<0.05 to p(0.001). There were
also significant correlations between reversibility in FEV, with improvement in
FEV, and MEF,, aftet treatment and between reversibility in PEF and improve-
ment in FEV | at end of the study (»<0.05 to p<0.001).

The results of these study showed that a well conducted therapeutic program
could lead to improvement in symptoms, wheeze, and PFT values. In addition
symptom score, wheeze, and reversibility in FEV1 and PEF could be good indi-
cators of response to treatment in asthma.
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INTRODUCTION

Asthma is known as a chronic disease, and epide-
miological studies indicale that it is on an increase
throughout the world,""? although the reason for this
increase is not yet clear.® Asthma affects over 10% of
chiidren and 5-10% of adults in many European coun-
tries, and imposes a large burden on the health services
of these countries.”? In Iran asthma affects 4.19% of
childrent and 2.8% of adulis.* The management of
asthma could be achieved by appropriate drug admin-
istration, avoidance of exacerbating factors and patient
education. There is an overwhelming evidence that
asthima is due to a special type of inflammation of the
alrway.

There is a general consensus on how 1o treat mod-
eraie and severe asthma, but there is a debate as to how
mild asthma should be treated and at what stage anti-
inflammatory therapy should be introduced.*® It is dif-
ficult to see much improvement, even with inhaled ste-
roids, when peak expiratory flow and forced expira-
tory volume in one second are used as indicators of
improvement, as these are often normal or near nor-

mal.®? Low use of beta2-agonist like quality-of-life
measurements, measurement of bronchial reactivity, or
some measurement of airway inflammation are necded
to determine treatment of asthma. It is difficult to de-
fine the severity of asthma in the clinic specially 1o
confirm whether a patients has mild asthma or not.
Asthma symptoms are often underestimated, leading 1o
inadequate therapy.*¥ The goals of asthma 1reatment
have been significantly altered in the new guidelines,
A large amount of attention is being paid to the arca of
patient satisfaction, which in turn places great empha-
sis on quality of life goals, and the notion of pariner-
ship between the patiert and the provider rather the
provider telling the patient what to do.'™

Therefore, in the present study, the relationship be-
tween treatment response and indices of asthma sever-
ity was examined to determine indicator(s) of treatment
response in this disease.

METHODS AND MATERIALS
Thirty six asthmatic patients were recruited from
the Asthma Clinic, Ghaem Medical Centre, Mashhad
University of Medical Sciences. All patients had the

Table I: The criteria for asthma severity score

Syni ptr_)m Frequency ‘Score
Night wheezing None 0
Slecping well with a little wheezing 1
Waking once at nigh 2
Waking most of the night 3
Night cough None 0
Sleeping well with a little cough
Waking once at night 2
Waking most of the night 3
Exercise cough and Non existent during heavy exercise 0
wheezing Existing only during heavy exercise
Existing during climbing stairs 2
Existing during ordianry activity 3
Morning cough, tightness, | None 0
and wheezing Existing during exertion 1
Mild symptoms withoul exertion 2
Waking in the morning duc to symptoms | 3
Day time cough, None 0
tightness, and wheezing Once a day 1
Two or morc times a day 2
Affecting day time activity 3
16
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Fig. 1. Comparison of symptom score and wheeze (a) pulmo-
nary function tests (b}, and increase in PIFT vatues due to inhala-
tion ol 200 ng salbutamol of studicd asthmatic patients (c) be-
fore (fine filled bars) and aficr three months treatment {coarse
1illed bars). FEV @ forced expiratory votume in one second; FvC:
forced vital capacity; PEF: peak expriatory flow; MEF, . MEF, .
and MEF,: maximal expiratory Now at 75%, 30%, and 25% of
the FVC, respectively. All values of PFTs were quoted as per-
centage predicted. Statistical difference in different parameter
between starting and the end of treatment: NS; non significant
difference. *: p<0.03, **; p<0.002, ***, p<0.001.
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following criteria: 1) previously diagnosed asthma by
a physician and having two or more of the following
symptoms: recurrent wheeze, recurrent cough or tight-
ness at rest; wheeze, cough or tightness during night or
early morning; wheeze or cough during exercise, 2

having FEV1 and PEF less than 80% of the predicted
values, 3} no history or symptoms of cardiovascular or
other respiratory diseases that required treatment (ex-
cluding the common cold). The studied patients had
moderate to severe asthma according to Gina
guiudelines.® The protocol was approved by the F1h-
ics Committee of our institution, and each subject gave
an informed consent. The study was carried out during
spring and summer 2002,

Protocol

Medical examination was performed and asthma
symptoms were taken in all patients in the beginning
and at the end of the study. Asthma symptom score was
counted according to Table L The degree of wheez-
ing was considered between 0-3 as follows: no wheez-
ing= 0, hardly heard wheezing= 1, moderate wheez-
ing=2, and loud wheezing= 3. Pulmonary function tests
were also measured in the beginning and at the end of
the study using a spirometer with a pneumotachograph
sensor (Model ST90, Fukuda, Sangyo Co., Ltd. Japan)
before and 10 min after 200 pg inhaled salbutamol. Prior
to pulmenary function lesting, the required manaoeuvre
was demonstrated by the operator, and subjects were
encouraged and supervised throughout test perfor-
mance. Pulmonary function testing was performed us-
ing the acceptability standards outlined by the Ameri-
can Thoracic Society (ATS) with subjects in a standing
position and wearing nose clips.* All tests were car-
ried oyt between 1000 and 1700 hours. Lung function
tests were performed three times in each subject with
an acceptable technigue. The highest level for forced
vital capacity (FVC), forced expiratory volume in one
second (FEV ), peak expiratory flow (PEF}, maximal
cxpiratory flow at 73%, 50%, and 23% of the FVC
(MEF75, MEF50, and MEF23 respectively) was taken
independent from the three curves,

The increase in PFT values 10 min alter 200 pg in-
haled salbutamol (in percentage) was considered as
reversibility in airway constriction as follows:

PTT values after inhaled salbutamol-baseline PFTs 100

Bascline P¥FTs

Improvement in 55, wheeze and PFT values at the
end of the study was considered as treatment response.

Treatment duration and administered drugs
Each patient was treated for a period of three months
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Table I1: Characteristics of studied asthmatic paticnts.

R “UMale o i Female U T Tatal
\’ariable_s_-- ah R_m_"nge_'- '_-Me_:m_;l-__SD';” -'_:fRang'e" ' “MeanSD: : [“Range " MeanSD

Number 13 23 36
Height {(cm) | 137-188  163.08+3.6 [42-165 1343+1.22 137-188  157.47+1.04
Age (year) 10-73 42.3146.13 13-68 36.49+13.06 | 10-73 39.06+2.78

Table FII: Family history of asthma and history of allergy in studicd paticats.

H_istory__' : R Male . Female ' = “Total _
' - | Number:: Precent ' '_ Number Preeent S Nuﬁl__b:er;f:;'f_17'.-'(_3;_@._,;j::-_'_:-
Family history 7 53.84 13 36.52 20 55.55
Allergy 8 61.53 13 65.21 23 63.88

TFable TV: Difterent types of drugs in treatment regimen of asthmatic patients and percentage
of patienis using cach type of drug.

Typeofl S Male s Female st ] Total
Inhaler 8,-agonist 8 61.54 13 56.52 21 58.33
Oral methy! xanthine | 13 100 22 95.96 35 97.22
Inhaler corticosteroid | 13 100 23 100 36 100
Oral corticosieroid 9 64.23 14 60.87 23 63.84
Sodium cromoglycate | 1 7.64 0 o l 278
Anti-histamine 2 1538 3 13.04 5 13.84

Table V: Putmonary function tests (PFTs) of asthmatic subjects prior (basciine) and their increments 10 min
after inhalation of 200 pg salbutamol al the beginning and the end of the study.

PETs oo . Baseline ©. .. L0 UIncrement after salbutamol inhalation
L T -Bcginn_il_lg CCCERd :-Begilan_ing - End" .:__:_ S
FEV (1} 68.25+2.83 76.28+2 47%* 23.24+11.01 17.19+3.40 NS
PEF(1/s) 63.9543.13  75.68+3.66%%* | 2523435 16.92:42.64 *

MEF, 1/s) 49.64+2.98 59.32+4.37 % 38.79+3.36 32.29+6.56 NS

MEF, (1/s) 50.83+2.73 57.70+3.58 * 35.79+5.36 34.56+5.73 NS

MET, (1/5) 38.64+3.98 62.73+4.59 NS 36.61+7.25 35.14+3.61 NS

EFV,: forced expiratory velume in one second; FVC: foreed vital capacity; PEF: peak expiratory flow,
MEF,, MEF and MEF, . maximal expiratory {low at 75%, 50%, and 25% of the FVC, respectively. All
values of PFTs were quoted as percentage predicted. Statistical difference in different parameters between
the start and the end of treatment; NS; non significant difference, *; p<0.03, ¥*15<0.002, ¥¥*;, p<0.00}.
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Table VI: Correlation between treatment response (improvement in different parameters due 1o 3 months
treatment= 1} with symptem score (S8}, wheeze, and increase of different PFT values due to inhalation of
200 pg salbutamol (reversibility of airway constriction= R).

) . Wheeze " FEVR - PEFR" . MEF, R\ MEF_R “ ° MEF,_R
SS1 r=0.823%%% 1= 0440 ** NS NS NS NS NS
Wheeze I r=0320* 1=0.823 *** NS NS NS NS NS
FEV, I NS NS r=0.694 #** =0,372% NS NS NS
PEF 1 NS NS NS NS NS NS NS$
MIEF, 1 NS NS NS NS NS NS NS
MEF,, 1 NS NS NS NS NS NS NS
MEF,, 1 NS NS R=0.323% N$ NS NS NS

For abbreviations see Tabic 3. Significance Correlations: NS; non significance, *; p<0.03, **; p<0.01, ¥**;

p<0.001.

and was visited and controlied almost three times dur-
ing treatment duration. The treatment regimen of all
studied patients included inhaled corticosteroid, mostly
beclomethasone dipropionate (400-1400 ug dependeing
upon the severity of the disease) and in some cases
fluticasone dipropionate (300 pg). Sixty four precent
of patients had oral corticosteroid in their treatment
regimen mostly consumed at the start of the study or
during exacerbation. Ninety seven precent of patients
received methyl xanthine and 38% inhaled salbutamol.
None of the patients had oral B-agonist drugs in their
treatment regimen. At the beginning of the study a few
patients were under an acceptable theraputic regimen
for asthma and used inhaled corticosteroids.

Data analysis

The data of asthma symptom score, degree of wheeze,
PFT values, and reversibility of PFTs due to inhalation of
200 ug salbutamol were expressed as measn+SEM and
those of height and age as mean+SD. All data were com-
pared between the beginning and the end of the study us-
ing paired “r” test. The improvement in symptom score,
degree of wheeze and PFT values were related to baseline
values of symptom score, degree of wheeze, and
reversibility of PFTs using the least square regression.
Significance was accepted at p<0.035.

RESULTS
Symptoms and wheezing
Symplom score was significantly improved due to
3 months treatment (8.35+0.67 vs 1.76+0.27, p<0.001).
Wheezing was also significantly reduced at the end of
the study period (1.39+0.17 vs 0.47+0.11, p<0.001),
(Fig la).

Pulmonary function tests
All PFT variables were abnormally low in siudied
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asthmatic patients at the beginning of the study
(49.64+2.98% to 68.25+2.83%). PFT variables were
significantly improved due to 3 months treatment
(37.70+3.38 10 76.28+2.47, p<0.05 10 p<0.00 1) except
MEF,, (Table 3, Fig. 1b).

There was a considerable reversibility in airvay
constriction in asthmatic patients at the beginning of
the study. All PFT vairables were increased due to in-
halation of 200 ug salbutamol (25.23+11.01 10
38.79+3.36). Increase in PFT variables due to inhala-
tion of 200 pg salbutamol were reduced at the end of
the study {16.92+2.64 10 35.14+5.61) but these reduc-
tions were not statistically significant except for PEF
{(p<0.05), (Table 3, Fie. 1¢).

Correlation between treatment response with
baseline symptom score, wheeze and reversibility of
airway constriction

There were significant correlations between both
baseline symptom score and wheeze with an improve-
ment of these two parameter (<0.035 to p<0.001), There
were also significant correlations between reversibility
in FEV, with improvement in FEV and MEF, after
treatment. The relationship between reversibility in PEF
and improvement in FEV | at end of the study was also
statistically significant (»<0.05 to p<0.001). However,
correlation between baseline symptom score, wheeze
and reversibility in other PFT values and criteria of
treatment response in asthma were not statistically sia-
nificant (Table 6).

DISCUSSION
The result of the present study showed improvement
in symptom score, wheezing and PFT values. Accord-
ing to recent guidelineg for asthma management,® the
main aims of asthma management include, control of
symptoms, maintaining pulmonary function tests as
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close to normal level as possible and maintainance of
normal activity levels.!* Although in the present study,
asthmatic patients were treated for a short preiod of
time, there were significant improvements in PFT val-
ues. The increase in PFT values due to inhalation of
salbutamol (air way reversibility) was slightly reduced
at the end of study. The reduction of airway reversibility
is probably due to improvement in PFT values. The
main pathological feature of asthma is airway inflam-
mation, Therefore treatment of asthma should focus on
reduction of airway inflammation. The treatment regi-
men of all asthmatic patients in this study included
beclomethasone or fluticasone inhaler during the en-
tire period of the study. Although the dose of corticos-
teroid in treatment regimen of studied patients varied
at the beginning of the study, during the last two months
of the study all patients had received 400-800 ug
beclomethasone or 500 ng fluticasone (in only 3 case).
Regarding the age of the patients, 8 patients had age
under 30 years and one patient over 65. The age of' the
rest of patients was between 32 and 65 years
{14.7248.94). Comparison of data among this age group
was very similar to that of total patients.

However the main concern in asthma managment is
adjusting drug therapy with treatment response. It is
apparent that no single measure of disease control can
encompass all of the clinical problems in asthma.!'® The
principals of response to asthma therapy are forced
cxpiratory volume in one second (FEV ), morning peak
expiratory flow rate (PEFR), symptom score (day and
night), beta -agonist use, and number of exacerbations.
In many ways these measurements give different infor-
mations about the patient’s physiology in an objective
way, whereas symptom give more information about
how the disease is affecting the patient.®) FEV, and
PEFR may not be the ideal measurements in mild
asthma.!'* The FEV and PEFR values are comparable
with those seen in other studies. However, the percent-
age changes {rom bascline are higher for sympiloms and
bela,-agonist use than for long function measurements,
suggesting that these measurements are more sensitive
indices of differential therapeutic effects. These data
suggest that future studies should use clinical effect as
one of the outcome measures.

Because the response {0 treatment in different asth-
matic subjects is variable, stabilizing a treatment plan
is not easy. Therefore, in the present study the correla-
tion between symptom score (SS), wheezing, and
reversibility of airway constriction was examined, The
signtficant correlation between baseline 58 and wheeze
with improvement in these two parameters at the end
of the study indicated that S5 and wheeze could be in-
dicators of treatment response.

Positive correlation between reversibility of the
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FEV, and MEF,,, and positive correlation between
reversibility of PEF with improvement in FEV, at the
end of the treatment period showed that reversibility of
FEV, and PEF could also serve as indicators of treat-
ment response in asthma. The objective criteria such
as reversibility of FEV , PEF, and degree of wheeze
are of particular improtance in predicting treatment re-
sponse in this disease. However, the lack of significant
correlation between indicators of asthma severity with
all of criteria of treatment response indicate that no 8S
and wheezing neither reversibility of PFTs could be a
strong indicator or treatment response in asthma.

There are several studies regarding self management
of asthma. Most of these studies demonstrate that dif-
ferent criteria of asthma severity speciaily values of PEF
could be used as indicators of self management of this
disease. For example it has been shown that the regular
measurement of PEF can lead to reduction of using
drugs specially bronchodilators and corticostercids in
asthmatic patients,(!13,14) reduction of asthma symp-
toms, increase in PFT values," and prediction
paitents," " reduction of asthma symptoms, increase
in PFT values,”* and prediction of asthma attack./'® [y
has also been shown that regular PEF measurement is a
good indicator for determining the treatment regimen
{drugs) in asthmatic patients.!'® Our previous study*™
also showed that regular measurement and morning
evening variability in PEF is a valuabel means in self
management of asthma. All the above studies support
the results of the present study to some extent and em-
phasize that regular PEF measurement could be a good
indicator for treatment response in asthma,

The present study is a further effort regarding the
examination of indicators of treatment response in
asthma. However the treatment response varies in pa-
tients with similar severity of asthma. The dose of a
drug sufficient to normalize PFTs or prevent asthma
exacerbations varies among different asthmatic pa-
tients." 1t is known that those patients with a marked
diurnal variability in lung function are at greater risk
of exacerbations of asthma, hospital admission and
asthma related death."” Thus, in deciding the correct
leve] of treatment, a clinician needs o known the de-
gree of spontaneous variability and the degree of im-
provement of asthma exacerbation, the symptoms, and
the amount of beta,-agonist use. Therefore this issue
should be examined in further studies. For example
morning evening variability in PEF may be a good in-
dicator in this regard. Measuring Airway
hyperresponsiveness (AHR) is perhaps the best indica-
tor for treatment response in asthmatic patients but it is
an expensive test and it is not available in all clinics,
However the correlation between treatment response
and AHR in asthmatic subjects should be examined in
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further studies. In addition, studying more patients with
wider severity of disease could be helpful in this re-
gard.

In conclusion the results of this study showed that a
well conducted therapeutic program can lead to im-
provement of both symptom, wheeze, and PFT values.
In addition symptom score, wheeze, and reversibility
in FEV and PFF could be goed indicators of response
to treatment in asthma.
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