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Study of methacholine positivity in patients with 
chronic cough at Masih Daneshvari hospital, Tehran, 
2007–2008
A. Cheraghvandi,1 L. Fadaizadeh,2 S.A. Taheri 3 and M.R. Masjedi 4

ABSTRACT While airways reactivity is among the characteristics of asthma, it is not considered a sufficient 
condition diagnostically and the methacholine challenge is a non-specific diagnostic aid in cases of chronic cough 
and reactive airways disease. The aim of this cross-sectional study was to determine the metacholine response 
positivity and diagnosis of asthma in patients with chronic cough presenting to a hospital in Tehran during 2007 
and 2008. Of 101 patients with chronic cough (with no history of sinusitis, recent pulmonary infection, bronchitis, 
gasteroesophageal reflux or underlying pulmonary conditions), 51.5% showed reactive airways disease to the 
methacholine test, 40.6% were unreactive and 7.9% were indeterminate. A positive methacholine challenge test 
was positively correlated with new wheezing. Although the methacholine challenge test is not a primary test for 
evaluating chronic cough, if no other reason for chronic cough is found, it may be a guiding test for asthma.
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دراسة حول إيجابية تفاعل الميثاكولين لدى المرضى المصابين بسعال مزمن في مستشفى مسيح دانشواري، طهران، 2008-2007
ع. جراغوندي، ل. فدائيزاده، س. أ. طاهري، م.ر. مسجدي

الخلاصـة: على الرغم من أن تفاعليّة السُبُل الهوائية هي إحدى خصائص الربو، فإنها لا تعتبر من الناحية التشخيصية حالة كافية، كما أن التحدي 
بالميثاكولين يعتبر أداة تشخيصية غير نوعية لحالات السعال المزمن تفاعلية السبل الهوائية. وتهدف هذه الدراسة المستعرضة إلى التعرف على إيجابية 
التفاعل للميثاكولين، وتشخيص الربو لدى مرضى السعال المزمن الذين يراجعون أحد مستشفيات طهران خلال العامَينْن 2007-2008. وشملت 
الدراسة 101 مريضاً بالسعال المزمن )دون سوابق التهاب الجيوب، أو عدوى رئوية حديثة، أو التهاب قصبات، أو رجوع المفرزات الهضمية، أو أية 
حالات رئوية مستبطنة(. وقد اتضح أن 51.5% ممن شملتهم الدراسة لديهم تفاعل السُبُل الهوائية للاختبار بالميثاكولين، وأن 49.6% منهم كانوا غير 
متفاعلين، وأن تفاعل 7.9% منهم غير محددة. وقد ترابط اختبار التحدي بالميثاكولين ترابُطاً إيجابياً مع الأزيز. ورغم أن اختبار التحدي بالميثاكولين لا 

يُعَدُّ اختباراً أولياً في تقييم السعال المزمن، فقد يكون اختباراً استرشادياً في الربو  عند عدم وضوح سبب آخر للسعال المزمن.

Étude de la positivité à la méthacholine chez des patients souffrant de toux chronique à l'hôpital Masih Daneshvari 
de Téhéran entre 2007 et 2008

RÉSUMÉ Si la réactivité des voies aériennes compte parmi les caractéristiques de l'asthme, elle n'est pas 
considérée comme suffisante pour poser un diagnostic ; la provocation à la méthacholine est une aide non 
spécifique pour le diagnostic dans les cas de toux chronique et d'hyperréactivité des voies aériennes. La 
présente étude transversale visait à déterminer la positivité à la méthacholine et le diagnostic d'asthme des 
patients souffrant de toux chronique ayant consulté dans un hôpital de Téhéran entre 2007 et 2008. Sur un 
total de 101 patients atteints de toux chronique (sans antécédents de sinusite, d'infection pulmonaire récente, 
de bronchite, de reflux gastro-oesophagien ni d'affections pulmonaires sous-jacentes), 51,5 % ont présenté une 
hyperréactivité des voies aériennes au test de provocation à la méthacholine, 40,6 % n'ont pas eu de réaction 
et 7,9 % ont eu des résultats non concluants. Un résultat positif au test de provocation à la méthacholine était 
positivement corrélé à la survenue d'un sifflement. Le test de provocation à la méthacholine ne représente pas 
le test principal permettant d'évaluer une toux chronique mais peut toutefois être utile pour établir le diagnostic 
d'asthme si aucune autre cause n'est identifiée pour la toux chronique.
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Introduction

One of the characteristics of most asth-
matic patients is cough and increased 
airways responsiveness on exposure to 
selected allergens. Yes, while airways 
reactivity is among the characteristics of 
asthma, it is not considered a sufficient 
condition diagnostically. It is also not 
clear which comes first, control of bron-
chial diameter or hyper-reactivity [1].

The methacholine challenge test is 
a non-specific diagnostic aid in cases of 
chronic cough and reactive airways dis-
ease. In a report by Wongtim et al. the 
methacholine test was shown to have an 
important role in reaching a diagnosis 
in patients with chronic cough and its 
positive predictive value for asthma was 
60%–82% [2]. In another large study in 
Australia with 876 participants, 81% had 
hyper-responsiveness to inhaled hista-
mine while only 6% were diagnosed with 
asthma based on reactivity of the airways 
[3]. In a similar study of airways reactiv-
ity linked to various occupations it was 
demonstrated that hyper-reactivity was 
much more common than what could be 
medically termed asthma [4,5]. It seems 
therefore that airways hyper-reactivity is 
only one part of asthma and can also be 
a cause of chronic cough. As a result, it 
is prudent to look for other reasons for 
airways reactivity and not attribute it only 
to asthma. Specific and non-specific tests 
can be helpful in this endeavour. Studies 
concerning cough and asthma are few and 
we planned this study to determine the 
prevalence of asthma among patients with 
symptoms of cough who had an extensive 
work-up for this condition. Patients in 
whom a definite diagnosis using clinical 
symptoms or spirometry results could not 
be reached were invited to participate in 
the methacholine challenge test.

Methods

Sample
This was a cross-sectional study of pa-
tients with chronic cough during the 

years 2007 and 2008. All patients over 
the 2-year period who presented with 
chronic cough and who met the inclu-
sion criteria were included in the study. 
The inclusion criteria were chronic 
cough of more than 3 weeks duration, 
cough without a known cause, age 
above 10 years and normal radiography 
of the chest, sinuses and spirometry. 
Exclusion criteria were all patients with 
asthma, pulmonary infections, gastro-
esophageal reflux, foreign body aspira-
tion, recent upper respiratory infections 
(within 8 weeks), chronic bronchitis, 
sinusitis or other pulmonary conditions 
or symptoms consistent with airways 
disease such as wheezing.

Data collection
Patients were advised not to take 
methacholine, theophylline, antihista-
mines, β2-agonists, sympathomimetics 
or anticholinergic medications for 48 
hours before the test. The methacholine 
test was performed according to the fol-
lowing pulmonary laboratory protocol.

A spirometry test was performed 
and if the patient’s forced expiratory 
volume in 1 sec (FEV1) was above 
70% of expected, saline nebulizer treat-
ment was given for 2 minutes. After 3 
minutes rest the patient underwent a 
spirometry test. If FEV1 did not drop 
by 20%, treatment with methacholine 
was started. The first concentration of 
the methacholine nebulizer was 0.03 
mg/mL for 2 minutes, after which 3 
minutes of rest was given and spirom-
etry was performed again. If there was 
no drop in FEV1 below 20%, testing 
was continued with double doses of 
methacholine until one of these oc-
curred: a drop in FEV1 20% below 
the first FEV1 or a dose of 16 mg/
mL methacholine was reached. If a pa-
tient developed coughing, shortness of 
breath or wheezing, the test was ended 
and considered positive.

A drop in FEV1 of 20% was con-
sidered positive for airways hyper-
reactivity, 16% was considered negative 
and between 16%–20% was considered 

indeterminate and the test was repeated 
after 2 weeks.

Data analysis
Information from the patient’s his-
tory, physical examination and the 
methacholine test results were analysed 
statistically using the chi-squared test. 
Statistical analysis was done using SPSS, 
version 9.

Results

A total of 101 participants met the inclu-
sion criteria (51 men and 50 women), 
with a mean age of 38.8 [standard de-
viation (SD) 15.4] years, range 14–74 
years.

All patients had a history of cough 
of more than 3 weeks. Other clinical 
symptoms, summarized in Figure 1, 
showed that 61.4% had shortness of 
breath, 52.5% had paroxysmal noctur-
nal dyspnoea and 48.5% had sputum 
production. Of the total patients 9.9% 
were smokers but none reported being 
substance abusers. At study entry none 
of them had other pulmonary diseases, 
sinusitis, recent cold (past 8 weeks) and 
wheezing on auscultation. In their past 
medical history 32 individuals (31.7%) 
reporting having had sinusitis, 9.9% ec-
zema and 4.0% acute bronchitis.

The final results of the methacholine 
challenge test showed 52 cases were 
positive (51.5%), 8 were indeterminate 
(7.9%) and 41 were negative (40.6%). 
The rate of airways reactivity was higher 
among women (58.0%) compared with 
men (45.1%) but this was not statisti-
cally significant (Table 1). The mean 
methacholine concentration in the 
nebulizer that gave positive test results 
was 7.8 (SD 6.9) mg/mL, range 0.06 
to 16 mg/mL. Of the individuals with 
a positive test, 42/52 (80.8%) had a 
20% decrease in FEV1, 9 (17.3%) had 
wheezing and 1 (1.9%) developed se-
vere coughing and the test was discon-
tinued. Patients with positive tests were 
prescribed bronchodilators. Of the 8 
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Discussion

In this study 101 participants with 
chronic cough underwent the metha-
choline challenge test. The results 
showed that 52 (51.5%) of them had 
airways hyper-reactivity to the test, 
which is comparable to the results 
from similar studies [6–9]. Patients 
with chronic cough may show hyper-
reactivity significant enough to undergo 
more complete evaluation. The aver-
age dose of methacholine that led to 
positive test was 7.8 (SD 6.9) mg/mL, 
which is similar to these other studies. 
A positive methacholine test at doses 
< 8 mg/mL (proactive concentration) 
may therefore be a good marker for 
diagnosis of asthma [1].

The rate of airways reactivity was 
higher in women than men (58.0% 

versus 45.1%) but this was not statis-
tically significant. While a similar re-
sult has been found in some studies 
[10–13], other studies do not support 
this finding [14,15]. 

In this study, only a positive 
methacholine challenge test had a 
positive correlation with wheezing, 
which could be sign of airways hyper-
reactivity that is not seen with other 
symptoms. Individuals with sinusitis, 
eczema and acute bronchitis did not 
show a positive methacholine chal-
lenge test and a history of such con-
ditions may not influence airways 
hyper-reactivity.

During the methacholine chal-
lenge test, the average drop in FEV1 
for positive tests for these patients was 
21.4 (SD 8.6) L and the increase after 
bronchodilator administration was 
15.7 (SD 9.5) L, which can be a sign of 
bronchial asthma [1]. A 16% improve-
ment in FEV1 using a bronchodilator 
is an indicator of effective therapeutic 
response. 

In conclusion, even though the 
methacholine challenge test is not a pri-
mary test for evaluating chronic cough 
it may be a guiding test for asthma, if 
no other reason for chronic cough is 
found.
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patients who had indeterminate test 
results, none returned for retesting and a 
definite diagnosis was not possible.

The mean fall in FEV1 on challenge 
was 21.4 (SD 8.7) L, for FVC was 14.7 
(SD 9.4) L and for peak expiratory flow 
(PEF) was 19.8 (SD 6.1) L/min. On 
receiving a bronchodilator, the mean 
increase in FEV1 was 15.7 (SD 9.5) L, 
FVC 8.7 (SD 5.9) L and PEF was 6.1 
(SD 18.6) L/min.

The chi-squared test showed that 
only a positive methacholine challenge 
test had a positive correlation with the 
presence of wheezing (P < 0.001) but 
not with any other symptoms (includ-
ing bronchitis, eczema and sinusitis) 
[data not shown]. Only 10 individuals 
were smokers and therefore no statisti-
cal conclusions could be reached about 
the influence of smoking.

Table 1 Distribution of patients with chronic cough based on response to the methacholine challenge test, Masih Daneshvari 
hospital, 2007–2008

Sex Response

Positive Negative Indeterminate Total

No. % No. % No. %

Male 23 45.1 25 49.0 3 5.9 51

Female 29 58.0 16 32.0 5 10.0 50

Total 52 51.5 41 40.6 8 7.9 101
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Figure 1 Clinical symptoms of 101 patients with chronic cough, Masih Daneshvari 
hospital, 2007–2008
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