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Relationship between bronchial airway responsiveness 
and clinical severity of asthma 

P. O . O L U B O Y O * , R . W. H E A T O N A N D J. F. C O S T E L L O 
Department of Thoracic Medicine. King's College Hospital Medical School. London. U.K. 

Summary 

The minimum medicat ion requi red to control 
symptoms was individually es tabl ished in a 
systematic manner in 10 as thmat ics . A scoring 
system for the severity of as thma was designed 
using the indices of initial a i rway calibre (a re-
flection of the degree of airway obs t ruc t ion) 
and the minimum medicat ion r equ i remen t ; all 
the subjects were so scored. Bronchial airway 
responsiveness to his tamine, me thacho l ine and 
isocapnic hyperventi lat ion of cold air was then 
measured in these subjects . T h e re la t ionship 
between the level of bronchial responsiveness 
and the as thma severity score was examined . 
The mean airway responsiveness to h is tamine 
or methacholine for the subjec ts w h o required 
a combination of drugs was not significantly 
greater than that for those who required single 
medication intermit tently or daily, while the 
airway responsiveness to cold air was signifi-
cantly different be tween the subjec ts in the two 
treatment subgroups. Similarly, t he r e was no 
correlation between the as thma severi ty score 
and airway responsiveness to methacho l ine and 
histamine (r = —0.38 and —0.48; P > 0 .1) while 
a significant correlation was found with respon-
siveness to cold air (r = 0.72; P < 0 .02) . T h e 
results suggest that there is a qual i ta t ive dif-
ference between the bronchoconst r ic t ion in-
duced in asthmatic subjects by pharmacological 
constrictor substances and natura l physical 
stimuli such as cold air. 

etabli dc mani&rc systcmatique chez 10 asth-
matiqucs. Un systemc d 'enregistremcnt dc la 
gravitd dc I 'asthmc fut mis au point a I'aide 
d' indiccs du calibre initial dc la voic rcspiratoire 
(une reflexion du degre d 'obstruction dc la voie 
respiratoire) et du minimum de traitement 
rcquis; tous les sujets furent ainsi enregistres. 
La reaction de la voie bronchiquc ft I 'histamine, 
a la methachol ine et ft Hypervent i l a t ion iso-
paniqtic d 'a ir froid fut alors mcsurdc chez ces 
su je ts . Le rapport en t re le dcgr<5 de reaction 
bronchique et Penrcgistrement de la gravity de 
Pasthme fut examinee. La reaction moyenne 
de la voie respiratoire ft I 'histamine ou ft la 
methachol ine chez les sujets qui ntfeessitaient 
un melange de medicaments n'tftait pas sen-
siblement plus for te que chez ceux pour qui il 
fallait un t rai tement unique par intermittcncc 
ou quot id icnncmcnt tandis que la reaction de la 
voie rcspiratoire & l'air froid dtait sensiblement 
d i f fdrente entre les su je ts des deux sousgroupes 
de t ra i tement . De m e m c il n 'y cut aucunc cor-
relation en t re Penrcgistrement de la gravitc de 
Past lime et la reaction de la voie respiratoire ft 
la mdthachol inc et ft ( 'histamine (r = - 0 . 3 8 et 
—0.48; P > 0.1) alors qu'il fut constat** une cor-
relation significative a la reaction ft Pair froid 
(r = 0.72; P < 0.02). Les rdsultats sugg^rent 
qu'i l existc une difference qualitative entre la 
bronchoconstr ic t ion induitc chez les sujets asth-
mat iqucs ft I 'aide dc substances constrict rices 
pharmacologiques et de stimuli physiques 
naturcls tcls que Pair froid. 

Resum£ 

Le minimum dc t ra i tement rcquis pou r 
combattre les symptomcs fut individucl lenient 

Correspondent: Dr P. O. Oluboyo, Department 
of Medicine, Faculty of Health Sciences, University 
of llorin, PMB 1515, Ilorin. Nigeria. 

Introduct ion 

Non-specif ic bronchial airway responsiveness is 
increased in all as thmat ic individuals with cur-
rent symptoms [1]. This hyperrcsponsivencss is 
an impor tan t factor in the pathogenesis of 
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238 I'. (). Ohtboyo, U. IV. lie at on and J. F. Costello 

bronchial asthma (2). and has been quantif ied 
by bronchial provocation tests with chemical 
mediators such as histamine and methacholine 
[ 1,3) and more recently by physical stimuli such 
as isocapnic hyperventilation of cold air |4 | . 
Although a spectrum of bronchial responsive-
ness has been demonstrated among asthmatic 
subjects [1,4], the relationship between the 
degree of bronchial responsiveness and the cli-
nical severity of asthma is not al together clear. 
While some workers have demonstra ted a 
correlation between the degree of hyper-
responsiveness and parameters of clinical sever-
ity of disease such as the severity of symptoms 
[5], the number of previous hospital admissions 
[6) and treatment requirements (7,8). o thers 
have not been able to confirm such relation-
ships [9-11|. In these studies assessments were 
made on patients whose asthmatic state varied 
from past history of attacks only, to current 
symptoms with poor control and frequent 
hospital admissions. 

In this study we treated a group of mild 
asthmatic patients in a standard way in order to 
determine the minimum medication required to 
control symptoms, we then examined the rela-
tionship between the severity of asthma in 
terms of the initial airway caliber and the medi-
cation requirement, and the airway responsive-
ness as assessed by bronchial provocation tests 
with histamine, methacholine and cold air. We 
also tried to integrate the two parameters of 
severity of asthma by means of a scoring system 
and related this to the degree of bronchial 
responsiveness. 

Patients and methods 

The study included 10 subjects (five males, five 
females) who gave the characteristic clinical 
history of episodic dyspnoea and wheezing con-
sistent with the American Thoracic Society de-
finition of asthma [12]. They were all atopic, 
based on one or more weal-and-flare re-
sponse^ ) to skin-prick tests with 10 common 
allergens. Their ages ranged from 18 to 54 
years. They all had evidence of reversibility of 
airway obstruction with a variation in forced ex-
piratory volume in one second (FEV, ) greater 
than 15%, occuring either spontaneously o r 
af ter inhalation of salbutamol aerosol. In addi-
tion, they all had an initial F E V j greater than 

80% of the predicted normal values. The pre-
dicted values for F E V j for Caucasians were 
obta ined f rom the nomogram by Cotes [13], 
while those for Nigerians were derived from the 
equat ion of Patrick and Femi-Pearsc [14]. 

Subjects were excluded from the study on the 
basis of positive skin-prick test to house dust 
and house dust mite, which arc ubiquitous 
allergens difficult to control , evidence of other 
respiratory disease, history of cigarctte smok-
ing, and symptoms severe enough to require 
regular oral steroid medicat ion. They all gave 
informed consent and the study was approved 
by the Kings College Hospi ta l , London, Ethics 
commit tee . 

For each sub jec t , the minimum medication 
required to control symptoms was established 
in the following way. N o t rea tment was given 
on a regular basis if symptoms were absent or 
not t roublesome. Such subjec ts were placed on 
inhaled salbutamol (200 ng two to four times 
daily) when necessary. T h o s e with frequent 
symptoms or w h o required more than 800 ng 
of sa lbutamol in o n e day , and for more than 
two di f ferent days in a for tn ight , were given 
regular medicat ion with 200 jig salbutamol 
inhaler two to four t imes daily. When the 
highest dose of sa lbutamol failed to control 
symptoms, bcc lomc thasone d ipropionate in-
haler was added in a dose of 100 (ig two to four 
times daily. If symptoms were not controlled on 
salbutamol and bcc lomcthasone inhaler, an 
oral xanth ine was a d d e d . W h e n satisfactory 
control of symp toms had been achieved on a 
min imum of medicat ion for at least 2 months 
the subjec ts were d e e m e d ready for bronchial 
challenge tests. 

For the bronchial chal lenge tests the subjects 
each a t t ended the laboratory at the same time 
on three di f ferent days within a 2-week period. 
T h e inhalat ion tests with his tamine, metha-
choline and cold air were per formed in a 
r andom o rde r on the three days. For at least 6 
weeks before the challenge tests, subjects had 
no symptoms of respiratory tract infection, 
influenza vaccination or exposure to any 
allergens to which they were sensitive. All 
drugs were withheld be fo re the challenge tests 
for the time interval suggested by the special 
commit tee of the American Academy of 
Allergy [15]. Thus , bronchodilators were with-
held for at least 8 h, while oral xanthines were 
withheld for at least 12 h prior to the tests. Sub-
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Airway responsiveness and bronchiaI asthma 239 

jects were only s tudied o n the d a y s w h e n the i r 
baseline F E V , was g rea t e r t han 8 0 % of the p re -
dicted normal values , and when t h e var iab i l i ty 
of FEV, be tween the s tudy d a y s was less t han 
10%. 

Histamine and m e t h a c h o l i n e i nha l a t i on tes ts 
were p e r f o r m e d by t h e tidal b r e a t h i n g m e t h o d 
similar to that descr ibed by C o c k c r o f t cl a l . [ 1 ]. 
By this m e t h o d , lest a e roso l s of h i s t a m i n e o r 
methachol ine w e r e g e n e r a t e d wi th a W r i g h t s 
nebulizer. T w o millili trcs of test so lu t ion w e r e 
used in each case in the n e b u l i z e r c o n t a i n e r . 
Nebulization w a s ach ieved by d r iv ing c o m -
pressed air at a f low ra t e of 7 .5 l i t res p e r m i n u t e 
from a c o m p r e s s e d air cy l inder of 100 p o u n d s 
per squa re inch p re s su re t h r o u g h t h e n e b u l i z e r , 
giving an ou tpu t of 0 . 1 6 5 - 0 . 1 7 0 ml /min a n d a 
particle size of 1.3 p m a e r o d y n a m i c m a s s 
median d i a m e t e r . T h e ae roso l was c o n t i n u o u s l y 
delivered in to a face m a s k he ld loosely o v e r 
the nose a n d m o u t h , and inha led t h r o u g h t h e 
mouth by quie t t idal b r e a t h i n g fo r 2 min . A n 
aerosol of no rma l sal ine w a s i nha l ed first a n d 
the response m e a s u r e d by F E V , p e r f o r m e d at 
30 and 90 sec a f t e r the i nha l a t i on . A t sub-
sequent 5-min in tervals , ae roso l s of h i s t a m i n e 
or me thacho l ine . at two-fo ld inc reas ing c o n c e n -
trations f rom 0 .125 to 16 mg /ml , w e r e t h e n in-
haled and sp i rome t ry r e p e a t e d in t h e s a m e way 
as in the post-sal ine inha la t ion a s s e s s m e n t . T h e 
inhalations w e r e d i scon t inued w h e n t h e r e was a 
fall of F E V , of ^ 20% be low t h e lowest pos t -
saline va lue , or when t h e m a x i m u m c o n c e n t r a -
tion of h i s tamine or m e t h a c h o l i n e h a d b e e n 
given. Bronchial r e spons iveness w a s e x p r e s s e d 
as the provoca t ive c o n c e n t r a t i o n of h i s t a m i n e 
or methachol ine requ i red to p r o d u c e a 2 0 % fall 
in FEV, ( P C 2 n : F E V , ) . T h i s w a s r e a d off t h e log 
concentrat ion response curve by l inear in ter -
polation of the last two po in t s . 

Cold air genera t ion and i socapnic h y p e r v e n t i -
lation of cold air was p e r f o r m e d , as has b e e n 
previously descr ibed f rom o u r l a b o r a t o r y [16). 
After a basel ine F E V , m e a s u r e m e n t , cold a i r 
challenge was given at a t a rge t m i n u t e ven t i l a -
tion ( V t ) , approx imate ly equa l to 3 5 % of the 
individual maximal b r ea th ing capac i ty ( M B C ) . 
The bronchial respons iveness to co ld air w a s ex-
pressed as the pe rcen tage fall of F E V , f r o m the 
baseline value ( A F E V ( % ) a f t e r the cold air 
challenge. 

In the absence of a score sys tem su i t ab l e fo r 
assessment of this g roup of closely c o n t r o l l e d 

mild a s t h m a t i c sub j ec t s , the ' s eve r i t y ' o f a s t h m a 
w a s d e t e r m i n e d by m e a n s of a scoring sys tem 
b a s e d o n the d r u g r e q u i r e m e n t for e f fec t ive 
con t ro l of s y m p t o m s , and the basel ine F E V , as 
a p e r c e n t a g e of the p red ic ted normal value. 
S u b j e c t s with a base l ine F E V , p e r c e n t a g e f r o m 
80 t o 8 9 % scored 50; t hose with a F E V , of 9 0 -
9 9 % scored 25; while those with a F E V , 2? 
100% s c o r e d 10. T h e d r u g r equ i r emen t was a l so 
s c o r e d such tha t those requi r ing inhaled b r o n -
c h o d i l a t o r s occasional ly scored 10; those need-
ing inha led b r o n c h o d i l a t o r s daily scored 25; a n d 
those r equ i r ing an inhaled b ronchod i l a to r . and 
b e c l o m c t h a s o n e d ip rop iona t e and oral xan th ine 
tab le t s dai ly scored 100. Higher scores in-
d ica ted g rea t e r clinical severi ty. 

T h e d i f f e r ences in m e a n PC 2 o-FEV, , 
A F E V , % , a n d F E V , as a pe rcen tage of p re -
d ic ted n o r m a l , b e t w e e n two g roups were 
e x a m i n e d using S t u d e n t ' s / - test , while the rela-
t ionsh ip b e t w e e n bronch ia l responsiveness a n d 
the a s t h m a score was d e t e r m i n e d by l inear 
regress ion analysis . 

Resul ts 

T h e a n t h r o p o m e t r i c , clinical a n d basel ine phy-
siological da ta for the sub jec t s a re p resen ted in 
T a b l e 1. T h e sub jec t s were sepa ra t ed into two 
g r o u p s based o n initial F E V , pe rcen tages of 8 0 -
9 5 % a n d 9 6 - 1 1 0 % of their predic ted normal 
va lues , indicat ing d i f f e ren t initial a i rway cali-
be r . T a b l e 2 shows the re la t ionship be tween the 
initial a i rway ca l ibre a n d the deg ree of b ron-
chial r e spons iveness to h i s t amine , me thacho-
line a n d cold air b e t w e e n t h e s e g roups . T h e 
d i f f e r e n c e b e t w e e n the m e a n values for the two 
g r o u p s for b ronch ia l respons iveness to hista-
m i n e , m e t h a c h o l i n e or cold air chal lenge was 
not statist ically significant (/* > 0.1) . 

T h e m i n i m u m d r u g r e q u i r e m e n t for control 
of s y m p t o m s in t h e sub jec t s is indicated in 
T a b l e 1. T h o s e requ i r ing be ta-s t imulant b ron-
c h o d i l a t o r s on ly , c i the r in te rmi t ten t ly o r dai ly, 
w e r e g r o u p e d t o g e t h e r a n d c o m p a r e d with 
t hose a l so r equ i r i ng regular inhaled s teroids , 
with o r w i thou t o ra l xan th ines . Tab le 3 shows 
t h e g r o u p s and t h e r e l a t ionsh ip b e t w e e n d rug 
r e q u i r e m e n t a n d the deg ree of bronchial 
r e spons iveness . T h e g r o u p requir ing less 
m e d i c a t i o n genera l ly had less bronchial respon-
s iveness . T h e d i f f e r e n c e be tween the means of 
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Airway responsiveness and bronchial asthma 241 

I able 2. Relationship between bronchial responsiveness and initial air-
way calibre 

Methacholine Histamine Cold air 
challenge challenge challenge 

PC*, (ing/ml) PC*, (mg/ml) AFEV, % 

Subjects with baseline FEV, 
between 82% and 95% of 
predicted normal value 
1 
2 
3 
4 
5 
Mean 1 
s.d. 1 

Subjects with baseline FEV, 
between 96% and J10% of 
predicted normal value 
6 
7 
8 
9 
10 

Mean 2 
s.d. 2 

Difference between the / 
two groups 

0.510 0.440 10.3 
0.185 0.112 24.6 
0.580 1.150 18.2 
1.825 2.208 5.9 
0.130 0.137 31.0 
0.30 0.41 19.7 
0.20 0.39 7.8 

0.083 0.198 30.0 
0.088 0.070 18.3 
0.560 0.780 7.2 
0.095 0.190 13.3 
0.103 0.165 10.3 
0.53 0.68 14.3 
0.67 0.80 9.1 

= 0.742 / = 0.675 t = 1.008 
1 > 0.1 P > 0.5 P > 0.1 

FEV, = First second forced expiratory volume, PC\„ = provocation 
concentration producing a 20% fall in FEV, , AFEV>„% = percentage 
fall from initial FEV, value. 

/ = Value for Student 's /-test; P = probability value. 

these g roups for b ronch ia l r e s p o n s i v e n e s s t o 
a cold air s t imulus was stat is t ical ly s ign i f ican t 
(P < 0 .02) . H o w e v e r , t h e d i f f e r e n c e w a s no t 
statistically significant with m e t h a c h o l i n e a n d 
histamine chal lenge ( P > 0 .05) . 

Table 4 shows the r e l a t ionsh ip b e t w e e n t h e 
asthma score and the b ronch ia l r e s p o n s i v e n e s s 
to his tamine, m e t h a c h o l i n e a n d co ld a i r f o r t h e 
whole g roup . T h e r e was n o c o r r e l a t i o n b e t w e e n 
the as thma scores a n d b ronch ia l r e s p o n s i v e n e s s 
to methachol ine and h i s t amine ( r = —0.38 a n d 
- 0 . 4 8 , respect ively; P > 0 .1 ) . T h e a s t h m a 
scores corre la te significantly with b r o n c h i a l re-
sponsiveness to cold air (r = 0 . 7 2 ; P < 0 . 0 2 ) . 

Discussion 

In this study we have assessed t h e cl inical s e v e r -

ity of a s t h m a essent ia l ly by the initial airway 
o b s t r u c t i o n a n d the m i n i m u m a m o u n t of d rug 
r e q u i r e d to con t ro l s y m p t o m s . T h e lat ter was 
e s t ab l i shed by c a r e f u l sys temat ic eva lua t ion . 
T h e jus t i f i ca t ion fo r this is tha t o t h e r para -
m e t e r s such a s f r e q u e n c y and severi ty of acute 
a t t a c k s , i m p a i r m e n t of daily activit ies, and f re-
q u e n c y of hosp i ta l admiss ions fo r severe acute 
e p i s o d e s of a s t h m a w e r e exc luded in the selec-
t ion of t h e s u b j e c t s . 

W c f o u n d n o s ignif icant d i f f e r ence in the air-
way r e s p o n s i v e n e s s , as assessed by provoca t ion 
c h a l l e n g e with h i s t a m i n e , m e t h a c h o l i n e and 
co ld a i r , b e t w e e n t h e two g r o u p s of a s thmat ics 
with d i f f e r e n t initial a i rway ca l ibre . Obse rva -
t ions in a n u m b e r of s tud ies (3,17,18), that posi-
t ive r e s p o n s e s t o b r o n c h o p r o v o c a t i o n tests a r e 
m o r e c o m m o n l y seen in pa t i en t s with chron ic 
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Table 3. Relationship between bronchial airway responsiveness and 
medication requirement for control of symptoms of asthma 

Methacholine Histamine Cold air 
challenge challenge challenge 

PC2„ (mg/ml) PC:„ (mg/ml) AFEV, % 

Subjects requiring bronchodilators 
only 
1 
2 
3 
4 
5 
Mean I 
s.d. 1 

Subjects requiring bronchodilators 
and inhaled steroids 
± oral xanthine drugs 
6 
7 
8 
9 
10 

Mean 2 
s.d. 2 

Difference between the 
two groups 

0.510 0.440 10.3 
0.185 0.112 24.6 
0.580 1.150 18.2 
1.825 2.200 5.9 
0.130 0.137 31.9 
0.63 0.90 11-0 
0.63 0.75 4.4 

0.083 0.198 30.6 
0.088 0.070 18.3 
0.560 0-780 7.2 
0.095 0.190 13.3 
0.103 0.165 10.3 
0.20 0.19 23.1 
0.16 0.13 8.0 

= 1.479 / = 2.088 t = 2.965 
P > 0.1 P > 0.05 / ' < 0.02 

FEV, = First second forced expiratory volume, PC2„ = provocation 
concentration producing a 20% fall in FEV,, AFEV|% = percentage 
fall from initial FEV, value. 

t = Value for Student's /-test; P = probability value. 

obstructive bronchitis than in normal subjects, 
has led to criticism of the use of percentage de-
crease from the initial value of the index of air-
way calibre as an expression of the degree of 
bronchial reactivity. The objection was based 
on the probability that these responses might be 
merely a manifestation of the proportionately 
greater increase in airway resistance when a 
given degree of bronchoconstriction was pro-
voked in a situation of already compromised 
airway calibre. Our findings, which are in 
agreement with those of Rubinfeld and Pain 
[11J who used the stimulus of methacholine in 
11 asthmatics, tend to negate this criticism as 
one might have expected a significantly greater 
degree of bronchial responsiveness in subjects 
with greater initial airway obstruction if this was 
the important factor in exaggerating the re-

sponses to histamine, methachol ine and c o l d 
air. O u r findings are also in agreement with t h e 
everyday clinical experience when re l iance o n 
the level of airway obstruction a lone o f t en d o e s 
not correlate with the severity of a s t h m a . 

T h e degree of bronchial responsiveness , a s 
assessed by the stimuli of methachol ine and his-
tamine in this group of well-controlled mild 
asthmatics, was not related to the m i n i m u m 
medication requirement for the con t ro l of 
symptoms. While this is in agreement with t h e 
observat ions in a number of studies in which 
parameters different f rom ours were used in t h e 
assessment of the severity of as thma [7,9,10), it 
is at variance with the findings in ano ther s tudy 
in which similar bronchoconstrictor agen ts a n d 
parameters of assessment were employed [8]. 
Even though a larger number of subjec ts (51) 
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Table 4. Relationship between bronchial responsiveness and 
score of severity of asthma 

Methacholine Histamine Cold air 
Asthma challenge challenge challenge 

Subjects score PC*, (mg/ml) PC.,, (mg/ml) AFEV,% 

1 75 0.510 0.440 10.3 
2 125 0.185 0.112 24.6 
3 35 0.580 1.150 18.2 
4 35 1.825 2.200 5.9 
5 150 0.130 0.137 31.9 
6 60 0.083 0.198 30.9 
7 60 0.088 0.070 18.3 
8 20 0.560 0.780 7.2 
9 60 0.095 0.190 13.3 

10 35 0.103 0.165 10.3 
Mean 65.3 0.42 0.54 17.1 
s.d. 39.7 0.51 0.64 8.9 

Correlation 
coefficient r - - 0 . 3 8 r = - 0 . 4 8 r = 0.' 

Probability r > o.i r > o.i r < o. 

FEV, = First second forced expiratory volume. PC\rt = 
provocation concentration producing a 20% fall in FEV, . 
AFEV,% = percentage fall from initial FEV, value. 

was eva lua ted in that s t u d y , t h e s u b j e c t s w e r e 
far more h e t e r o g e n o u s t han those in o u r s tudy. 
For example , five of thei r 15 s u b j e c t s w h o re-
quired inhaled b e c l o m c t h a s o n e as well as b ron -
chodilators had a base l ine F E V , b e t w e e n 6 0 % 
and 7 0 % , a n d would not h a v e sa t i s f i ed the in-
clusion criteria in o u r s tudy . If t h e s e five w e r e 
excluded f rom that s t udy , t h e d i s t r i bu t ion of 
bronchial r espons iveness in tha t g r o u p wou ld 
have closely m a t c h e d that in the g r o u p w h o re-
quired b ronchod i l a to r s only . 

Bronchial r e spons iveness m e a s u r e m e n t s us-
ing the s t imulus of cold air in c o n t r a s t to his ta-
mine and me thacho l ine , c losely r e f l ec ted the 
clinical sever i ty of a s t h m a a s assessed by mini -
mum medicat ion r e q u i r e m e n t . Th i s f ind ing is 
surprising indeed . Even t h o u g h those of o u r 
subjects in the d i f fe ren t t r e a t m e n t g r o u p s w h o 
responded unexpec ted ly to h i s t a m i n e a l so d id 
the same following m e t h a c h o l i n e c h a l l e n g e , it is 
unlikely that the d i f f e r ence is s imply b e c a u s e of 
the different na tu re of these s t imul i , i .e . physi-
cal as opposed to pha rmaco log ica l b r o n c h o c o n -
strictor stimuli. If by chance the base l ine F E V , 
on the his tamine and m e t h a c h o l i n e s tudy days 

w e r e consis tent ly incons is ten t , this d i f fe rence 
could be exp la ined . H o w e v e r , this is an unlikely 
exp l ana t i on because the tests were p e r f o r m e d 
only on d a y s when the variabili ty of F E V , was 
less t han 10%. It is poss ible that the re is a 
qual i ta t ive d i f f e r ence in the bronchocons t r ic -
tion b rough t a b o u t by pharmaco log ica l agents 
a n d cold air. It is not unlikely that the p h a r m a -
cological agen t s inhaled by the tidal b rea th ing 
m e t h o d cons t r ic ted cent ra l as well as pe r iphera l 
a i rways , while cold air inha led at high V t m o r e 
specifically cons t r ic ted a ce r ta in cal ibre bronchi 
m o r e t han t h e o t h e r . 

In the a b s e n c e of a scor ing sys tem based on 
non- sub jec t ive cr i ter ia su i tab le fo r o u r g r o u p 
of mild wel l -cont ro l led a s t h m a t i c sub jec t s , we 
f u r t h e r assessed the re la t ionsh ip b e t w e e n the 
sever i ty of a s t h m a and the d e g r e e of bronchial 
r e spons ivenes s by in tegra t ing the two para -
m e t e r s of t h e m i n i m u m d r u g r e q u i r e m e n t and 
the initial a i rway ca l ibre . E v e n though bron-
chial r e spons ivenes s s h o w e d no cor re la t ion with 
t h e initial a i rway ca l ibre fo r t h e t h r ee st imuli , a 
s ignif icant co r r e l a t i on w a s f o u n d be tween the 
a s t h m a sco re a n d bronchia l respons iveness to 
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cold ai r , while no correlation was found follow-
ing tests with methacholine and histamine simi-
lar to the assessment with the minimum drug 
requi rement alone. The consistency of these 
assessments itself will appear to validate the 
scoring system that we have used and again sup-
port the aforement ioned suspicion that a qual-
itative difference might in fact exist between 
non-specific bronchial responsiveness to cold 
air and pharmacological bronchoconstr ictor 
substances. Similarly, response to the allergen 
challenge may be qualitatively different f rom 
the cold air challenge in that it has been shown 
by Tuchinda and Chai (19) that al terations in an 
individual's bronchial responses to allergen may 
be demonstrated with no significant change in 
the clinical severity of asthma. 

It is significant that non-specific bronchial re-
sponsiveness to cold air, a natural st imulus in 
most temperate countries and during the har-
mattan seasons in some tropical countries, has 
been shown to be positively related to the 
severity of asthma. This provides corroborat ive 
evidence for the commonly observed increased 
drug requirement associated with increased 
symptoms during such climatic conditions, even 
though this may not be the only explanat ion. 
For example, upper respiratory tract infections 
are more commonly seen during the cold sea-
sons, while indoor mould populations are 
higher during the rainy season (20). 

Measurement of bronchial responsiveness to 
cold air, as opposed to histamine, methacholine 
or allergen, may well prove to be a reliable way 
of assessing the severity of asthma and thus be 
of some prognostic significance. 
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