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Summary 

In very mild and atypical eases of a s thma , 
highly discriminative tests are needed to m a k e 
the diagnosis. T o d e m o n s t r a t e this, measure-
ment of non-specif ic bronchial airway hyper-
reactivity by means of s tandardized bronchial 
inhalation chal lenge tests with his tamine and 
methachoi ine were p e r f o r m e d in 10 very mild 
asthmatic and nine normal control subjects ; 
both groups included Nigerians who were 
temporari ly resident in London at the t ime of 
the study. Bronchial reactivity was expressed as 
the provocat ive concent ra t ion of the agents 
causing a 20% fall in forced expira tory volume 
in 1 sec (PC20FEV,) ; higher values indicating 
lower levels of non-specif ic bronchial reactivity. 

The level of non-specific bronchial reactivity 
in these very mild as thmat ics , whose baseline 
physiological da ta were not d i f ferent f rom those 
in normals, was found to be 18-29 t imes higher 
than the normal control subjects . 

These tests very effectively discriminated 
between as thmat ic and normal control subjects . 
With available resources it should be possible to 
study a large n u m b e r of Nigerians in their own 
environment . 

tion s tandardises dc Pinhalation bronchique a 
Paide de Phistamine et de la mdtacholinc ont 
616 effectuees auprds de JO cas d ' as thme tres 
benins et de neuf cas normaux servant dc 
controle , les deux groupes comprenant des 
Nigerians domicilies a titre temporaire a 
Londres a Pepoque de la recherche. La reacti-
vite bronchique s'est cxprimde en la concentra-
tion provocatrice de Pagent, resultant en une 
chute de 20% du volume d'air expird de force 
par seconde (PC 2 oFEV|) ; alors que des 
mesures plus elevees etaient indicatrices des 
degres moindrcs de reactivite bronchique non-
specifique. 

L 'on a dccouvert que le niveau de reactivity 
bronchique non-specifique chez ces asthma-
tiques tres benins, dont les donnees physio-
logiques de base n'dtaient pas di f ferentes de 
celles des normaux, <*tait de 18-29 fois plus 
eleve que chez des sujets normaux servant de 
controle. 

Ces tests avaient done discrimine, de facon 
tres efficace, en t re les su je ts as thmat iques et les 
normaux de controle . 11 devrait etre possible, ft 
Paide des ressources disponsibles, de mener 
une recherche sur un grand nombre de Niger-
ians dans leur propre envi ronnement . 

Resume 

Lorsqu'il s'agit des cas tres bdnins et a typiqucs 
de l 'as thme, des tests hau temen t discrimina-
toires s 'averent necessaires pour reussir le 
diagnostic. Pour d e m o n t r c r ceci, des mesures 
de Phyperreactivitc du couloir d 'a i r non-speci-
fique des bronches au moyen des tests d 'evalua-

* Present address and correspondence: Dr P. O. 
Oluboyo, Department of Medicine. Faculty of Health 
Sciences. University of llorin, PMB 1515, Ilorin, 
Nigeria. 

Introduction 

Bronchial airway hyperreactivity is a pheno-
menon used to describe the increased sensitivity 
of the airway smooth muscle in asthmatic indi-
viduals to a wide range of stimuli which may be 
specific (allergens), or non-specific. This airway 
hyperreactivity is thought to be the basic defect 
in as thma 11,2]. T h e non-specific stimuli include 
his tamine, cholinergic drugs such as metha-
choiine, cold air , dust and exercise. 

Bronchial as thma can be diagnosed by em-
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ploying the s t anda rd criteria of histbry, physical 
examina t ion , and the demons t ra t ion of re-
versible airway obstruct ion according to the 
Amer i can Thorac ic Society [3]. In some mild 
cases of a s thma the diagnosis is suspected f rom 
the his tory, but the physical examinat ion is 
normal and spirometry may not show airway 
obst ruct ion at the t ime of the evaluat ion. In 
many of such cases, the diagnosis cannot be 
m a d e with certainty; consequent ly , a more 
discriminative test is needed . Applicat ion of 
non-specif ic bronchial airway hypersensitivity 
for this pu rpose , using bronchial inhalation 
chal lenge tests, has been advocated and con-
siderably deve loped in the technologically de-
ve loped countr ies within the past decade [4,5). 
T h e r e a re no repor ts of the application of these 
techniques in Afr ica . This communicat ion is 
based on inhalat ion challenge tests on Cauca-
s ians anti some Nigerians temporari ly resident 
in Britain at the t ime of the study. 

Subjec ts a n d methods 

Subjects 

About 80 adul ts , including four Nigerians, with 
charac ter i s t ic clinical history of as thma were 
u n d e r the fol low-up list of one of the authors 
( P . O . O ) at the A s t h m a Clinic of the King's 
Col lege Hospi ta l , London , at the t ime of the 
s tudy. On ly 10 of these , including two Nige-
r ians, satisfied the inclusion criteria of a forced 
exp i ra to ry vital capacity in the first second 
( F E V , ) that is greater than 80% of the pre-
dic ted normal value indicative of very mild 
a s t h m a , absence of current or previous history 
of smoking , and ability to withhold medication 
for 24 h wi thout symptoms . History, physical 
examina t ion and chest X-ray examinat ion ex-
c luded the presence of o ther respiratory dis-
eases in these pa t ien ts . 

Nine adul t non-as thmat ic , non-smoking sub-
jec ts including four Nigerians were recrui ted 
f r o m hospital staff as normal controls . None 
had recur ren t o r previous episodic dyspnoea , 
chest t ightness , wheezing, chronic cough or 
any s y m p t o m s suggestive of o the r respiratory 
disease. They were all non-atopic as indicated 
by absent weal -and-f lare responses to skin-
prick tests with 10 c o m m o n allergens, and none 
had a positive family history of a s thma . 

A t the time of the s tudy, all the subjects had 
been f r ee of symptoms of respiratory infection 

for at least 6 weeks . Symptoms of as thma in the 
as thmat ic sub jec t s were all careful ly controlled, 
with no exacerba t ions dur ing the previous 6 
weeks. Medicat ion with methylxanth ines and 
steroid inhaler was withheld for at least 72 h, 
while sympa thomimet ics were withheld for at 
least 72 h , p r ior to the test on each of the study 
days in accordance with s t andard recommen-
dat ions [4|. 

In formed consent was ob ta ined f rom the sub-
jects and the approva l of the Hospi ta l Ethics 
Commi t t ee was ob ta ined for the study. The 
predicted va lues for F E V | for t h e Nigerians 
were der ived f rom the equa t ion of Patrick and 
Femi-Pearse [6| while that for Caucas ians were 
ob ta ined f rom the n o m o g r a m of Co tes [7). 

Inhalation challenge tests 

Histamine and methacho l ine inhalat ion tests 
were p e r f o r m e d by the slightly modi f ied tidal 
b rea th ing me thod descr ibed by Cockcro f t et al. 
(5). The detai ls of this m e t h o d have been pub-
lished e l sewhere [8,9]. Bronchial reactivity to 
his tamine ( H ) and me thacho l ine (M) were 
expressed at the provoca t ive concen t ra t ion of 
the agents causing a 2 0 % fall in F E V j ; 
P C 2 o F E V j H and PC2oFEV,M respectively. 
Higher values of P C ^ F E V , indicated lower 
levels of non-specif ic bronchia l reactivity. 

T h e inhalat ion tests with h is tamine and 
methacho l ine were p e r f o r m e d in a random 
order with the sub jec t s a t t end ing the laboratory 
on two d i f fe ren t days , at the s a m e t ime of the 
day , within a 2-week per iod . 

At the comple t ion of each cha l lenge , asth-
matic subjec ts with any residual bronchospasm 
received 200 ng of sa lbutamol aerosols which 
alleviated the t ransient d i scomfor t . 

Analysis of results 

Studen t ' s /-test for unpa i red observa t ions was 
used to evaluate the statistical significance of 
the d i f fe rences be tween no rma l a n d asthmatic 
subjec ts in relat ion to bronchial reactivity. /* 
values less than 0.05 were cons idered signifi-
cant . 

Results 

T h e an th ropome t r i c and baseline physiological 
da ta for the as thmat ic and control groups are 
summar ized in Table 1. T h e as thmatics com-
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prised five males and five females while the 
con t ro l s compr i sed five males and four females . 
Even though the as thmat ics were significantly 
o lder than the normal subjects ( / ' < 0 .01) , the 
mean of basel ine F E V , values of subjects with 
a s thma (expressed as percentage of predicted 
normal values) of 98.0 ± 8.0 did not differ f rom 
the control va lue of 99.5 ± 4.3 (/* > 0.5) . T h e 
p red ic ted value is a funct ion of the observed 
value of F E V , . the age . sex. and height of the 
individual . 

T a b l e 2 shows the non-specific bronchial 
reactivity to his tamine and methachol ine in 
a s thmat i c and control subjects . T h e asthmatics 
p roved to be far more sensitive than the 
con t ro l s to both his tamine and methachol ine . 

T h e mean PC2 (»FEV|M for cont ro ls was 9.53 ± 
2.05 mg/ml and for as thmat ic subjec ts , 0.54 ± 
0.68 mg/ml; the d i f fe rence was highly signifi-
cant ( P < 0.001). T h e mean P C 2 » F E V , M values 
for cont ro ls and as thmat ics were 12.29 ± 3.09 
mg/ml and 0.42 ± 0.54 mg/ml , respectively, 
with a highly significant d i f fe rence between 
them ( / ' < 0.001). T h e level of bronchial 
reactivity was thus 18-29 t imes higher in the 
asthmatics than in the cont ro ls . Figure 1 com-
pares these results in the control and asthmatic 
subjects and shows that bo th methacho l ine and 
his tamine inhalat ion tests clearly sepa ra te nor-
mal controls f rom very mild as thmat ics . 

Tab le 3 summar izes the bronchia l reactivity 
of the Caucas ian and Nigerian cont ro l subjects 

Table 2. Inhalation challenge tests in asthmatics and controls 

Histamine challenge Methacholine challenge 
Subjects PC;,, FEV,II (mg/ml) PC ; o FEV,M (mg/ml) 

Asthmatics 
KG 0.440 0.510 
AP 0.112 0.185 
SJ 1.150 0.580 
JE 2.200 1.825 
EG* 0.137 0.130 
TB 0.198 0.083 
GR 0.070 0.088 
JL 0.780 0.560 
Mil* 0.190 0.095 
PI I 0.165 0.103 
mean 0.54 0.42 
s.d. 0.68 0.54 
n 10 10 

Controls 
FW 10.75 10.50 
I ID ' 10.25 10.50 
N O ' 9.60 10.50 
PO* 8.00 10.25 
JC 11.00 16.00 
GU* 10.50 16.00 
NB 6.30 8.91 
JL 12.50 16.00 
JK 6.90 8.95 
mean 9.53 12.29 
s.d. 2.05 3.09 
/i 9 9 

• = Nigerians studying or working in London, U.K. 
PQuFEVjH. PC^iiFEViM = provocative concentration of 

histamine and methacholine required to reduce the FEV, by 
20%. 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



Hyperreactivity and asthma diagnosis 59 

(a) (b) 

16 

8 

4 

2 

I 

0.5 

0.25 

0.125 

0.0625 

0.03125 

m 
- • • • 

f 
1 

• • 
• 
• 

_ r • 

t • : • • 
1 • 1 

p < 0 . 0 0 l p< 0 . 0 0 1 

"Normal a s thma Normal OSthma 

Fig. 1. Histamine (a) and methaeholine (b) challenge 
in normal control and asthmatic subjects. PC2(> = the 
provocative concentration of agonist producing a 
20% fall in FEV,. f = concentration exceeding this 
value, and horizontal bars indicate the geometric 
mean. 

separate ly . T h e r e is no significant d i f fe rence 
be tween the g roups e i ther in respect of hista-
mine o r me thaeho l ine chal lenge ( P > 0.5). 

Discussion 

Observa t ions of exaggera ted bronchoconst r ic-
tor response to pa ren te ra l and inhaled pha rma-
cological b ronchocons t r i c to r agen t s in pa t ients 
with as thma have long been repor ted 110,11). In 
addi t ion, a n u m b e r of recent s tudies have also 
shown that systematic inhalat ion chal lenge 

tests with his tamine and methaehol ine a rc very 
reliable means of measuring airway hyper-
reactivity in bronchial as thma 112,13]. T h e use 
of these tests in normal and asthmatic subjec ts 
in more recent s tudies have demons t ra ted 
that 100% of symptomat ic asthmatics have 
increased non-specific bronchial reactivity 
|5,14,15]. 

O u r results in Caucasian and Nigerian 
subjects are in agreement with results f rom a 
large number of studies involving Caucasian 
subjects only [13-16]. In addi t ion, both metha-
eholine a n d histamine challenge tests have been 
shown to be quite effective in distinguishing 
very mild asthmatics f rom non-asthmatics. T h e 
PC 2 oFEV| shows no overlap between the asth-
matic and non-asthmatic groups to ei ther 
methaehol ine or histamine. These data suggest 
tha t , for diagnostic purposes , the response to 
inhaled methaehol ine and histamine may be 
used to identify clearly patients with as thma 
even when they are largely asymptomat ic and 
their spirometric characteristics are no dif ferent 
f rom those of non-asthmatics. The observat ion 
that there was no difference in the bronchial 
reactivity of Caucasian and Nigerian controls to 
histamine and methaeholine not only empha-
sizes the homogenous nature of this control 
populat ion but also suggests that there is no 
racial d i f ference in bronchial reactivity to these 
agents; at least when assessed in individuals of 
different racial groups living in the same en-
vironment . 

While a low level of non-specific bronchial 
reactivity virtually excludes as thma, a high 
level is not necessarily diagnostic of as thma, as 

Table 3. Inhalation challenge tests in Causasian and Nigerian 
controls compared 

Histamine challenge Methaeholine challenge 
PC2 0FEV,H (mg/ml) PC20FEV,M (mg/ml) 

Caucasians Nigerians Caucasians Nigerians 

mean 
s.d. 
n 

9.49 
2.73 
5 

9.59 
1 .12 
4 

12.07 
3.64 
5 

11.81 
2.79 
4 

PC2oFEV IH, PC20FEV,M = provocative concentration of 
histamine and methaeholine required to reduce the FEV, by 
2 0 % . 
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u p to 3 % of normal individuals and up to 5 0 % 
of individuals with a history of hay fever 
wi thout a s thma can have abnormal ly high 
reactivity [17]. T h e diagnost ic usefulness of 
these tests t he r e fo re , lies mainly in the d e m o n -
s t ra t ion of an increased non-specific bronchial 
reactivity in an individual with a history sugges-
tive of a s t h m a but who has no evidence of 
a i rway obs t ruc t ion . T h e demons t ra t ion of an 
increased reactivity may be the only means of 
m a k i n g a diagnosis of as thma in cases where the 
history is atypical such as in the situation of 
a s t h m a presen t ing solely with exert ional dysp-
n o e a as described by McFadden |18), and as 
chronic cough as descr ibed by C a r r a o et al. [19]. 
T h e demons t r a t ion of an increased non-specific 
bronchia l reactivity is also of diagnostic signifi-
cance in suspected cases of occupat ional as thma 
[20], especially in si tuations where the facilities 
for the specific tests are not available as in the 
deve loping countr ies . 

T h e e q u i p m e n t for the s imple histamine and 
me thacho l ine challenge tests a re inexpensive 
and should be available in some centres in 
developing countr ies such as Nigeria. With 
avai lable resources , it should be possible to 
s tudy a large n u m b e r of Nigerians in their own 
env i ronmen t . It would be interesting to see 
whe the r adverse climatic condi t ions, such as a 
combina t ion of high humidity and high ambient 
t e m p e r a t u r e as found in this region at the end 
of the rainy seasons , has any influence on non-
specific bronchial reactivity. 
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