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Extrathoracic Airway in Patients with Chronic Cough
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Background : Chronic cough, defined as a cough persisting for three weeks or longer, is a common symptom
for which outpatient care is sought. The most common etiologies of chronic cough are postnasal drip, asthma,
and gastroesophageal reflux. Methacholine challenge is a useful diagnostic study in the evaulation of chronic
cough, particularly useful in chronic cough patients with asthmatic symptom. Patients with chronic cough may
have dysfunction of bronchial and extrathoracic airways. To evaluate if dysfunction of the bronchial and
extrathoracic airways causes chronic cough, we assessed bronchial (BHR) and extrathoracic airway (EAHR)
responsiveness to inhaled methacholine in patients with chronic cough.

Method : 11 1patients with chronic cough were enrolled in our study. Enrolled patients had no recorded diagno-
sis of asthma, bronchopulmonary disease, hypertension, heart disease or systemic disease and no current treat-
ment with bronchodilator qr corticosteroid. Enrolled patients consisted of 46 patients with cough alone, 24 pa-
tients with wheeze, 22 patiénts with dyspnea, 19 patients with wheeze and dyspnea. The inhaled methacholine
concentrations causing a 20% fall in forced expiratory volume in 1 s (PC,FEV,) and 25% fall in maximal mid
~inspiratory flow (PCxMIF5) were used as bronchial and extrathoracic hyperresponsiveness.

Results : ' There were four response patterns to methacholine challenge study : BHR in 27 patients, EAHR in
16 patients, combined BHR and EAHR in 8 patients, and no hyperresponsiveness in 60 patients. In patients
with cough alone, there were BHR in 3 patients, EAHR in 9 patients, and combined BHR and EAHR in 2 pa-
tients. In patients with wheeze and/or dyspnea, there were BHR in 24 patients, EAHR in 7 patients, and BHR
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and EAHR in 6 patients. Compared with patients with wheeze and/or dyspnea, patients with cough alone had

more common EAHR than BHR. In patients with wheeze and/or dyspnea, BHR was more common than

EAHR.

Conclusion : These results show that among patients with hyperresponsiveness to methacholine, those with

dyspnea and/or wheezing had mainly bronchial hyperresponsiveness, whereas those with chronic cough alone

had mainly extrathoracic airway hyperresponsiveness.
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Table 1. Characteristics of enrolled patients

Age, yr.(mean+SD)

Woman, No.(%)

Smokers, No.{( %)
pack-year

Symptoms

' Duration, mo.(mean +SD)

cough only(%)
cough+wheeze( %)
cough+dyspnea(% )
cough+ dyspnea +wheeze( % )

Pulmonary function test, % predicted( =SD)

37.4+13.0
56(50.5)
13(11.7)
8.3%7.2

7.01£4.27
46(41.4)
24(21.6)
22(19.8)
19(17.2)

106.4+15.2
100.1+12.8
106.3+13.1

FEV,
FVC
FEV,/FVC
39, F99) 7= #Yl whee U 20EY 71F
A8k 25

£5Q MIFgo2 £33l d& 33 2
%ol"c}' 71:]'_/1'\_?_].' PcstIFso—«-i ‘%“781 ]-Sﬁﬁ}-(Flg. 1).
25mg/mlojatel FxoA FAA FEEE 7IEA
(brochial hyperresponsiveness : BHR) % F4-2]
7]% (extrathoracic airway hyperresposiveness:
EAHR)o| 77t 7l whgo] glrkm w=alod dhy
fale) Z4vte AT WA BAsk e ge
ATE AU}

2
1. Methacholineo]| cl{#t 7|& o9l 9k

g 713 #2111 S @ 5583 o=} 5613
o]t ARt Zo 138 11.7% 7} FARAL
W, FH2 1dedl FAE A1FE AR g 71"
9] 7178 B 7.01 £4.27714o|cH(Table 1). o
A4 82 111E Fo 54.1%<% 60 methac-
holined] Widt 7= =9l w82 glloy, 5198¢]

45.9% = 71= 7l whg-o] Ut

%9 7|z 39 vre(EAHR)-& methacholine
F2 Aol sl H 0.97 +3.48mg/mlo A 167
o] Rkgate], W3 713 #xle] 14.4%7F FAoldle
o, 7]#=] 79l ¥k8-(BHR) & 9H4 713 84} 24.3
%<1 27%o] methacholine f4 A& s Fw
2.36 £2.35mg/mlolAl A& ettt By 713
xle] 7.2%<1 8L methacholine €2 Aj&oj
ste] F49) 71z} 78R 2 whgo] BE ¢4
& B ¥} (Table 3). BHR¢} EAHRo] &% &4
Baks & 602, 7AW e 84 321, 719
Aol A= B4 109, 7183 5&FET0] Je &
A 1138, 713, AY 2 383 0] BF Qe Ix=
798 0o]%ltk(Table 4).
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Fig. 1. Changes in flow/volume loop after methacholine challenge
A : no airway hyperresponsiveness, B . extrathoracic airway hyperresponsiveness,
C : bronchial hyperresponsiveness, D : bronchial and extrathoracic hyperresponsivenss

Table 2. Positivity of methacholine bronchial

(BHR) of extrathoracic(EAHR)
hyperresponsiveness
PC,FEV, or
number(% ) PC,MIFy*
No-AHR* 60(54.1)
EAHR** 16(14.4) 0.97+3.48
BHR*** 27(24.3) 2.36+2.35
EAHR+BHF §( 7.2) 2.32£1.31
3.07+1.55

Ay} sFITo] BF FHrE AL 1990
ohy )3 32 467 Aol EFTY glol 71
Al #xpgict.

Ao} ZFTAQel 7AW AAY B 467
% 30.4%¢] 14L& methacholined] W& 7=
nl ukge] giglom, o Fd F9| 7= AW ¥

So] 9o P gotth HHo] Futd ¥4 713
) 248 % 149<] 58.3% 7} methacholined]] o
g 7l= AR whgo] o, 7l#A A w2
149% 10502 7Fg gtk SFT@o] T
22%% 1190] 712 #7 yhgo] giglen, °|F 7|
B2 a1l wkgol 7902 b BT ET T 7]
Az go] AW TFTPo| BT FUY 199F
1290] 7|= 7l ¥ke-o] e, 7jaA] A ¥
o] 714 wetth. EEFTHoIY HEE T Y 7]
A A= 719A B9 vgo] Bouk, Sy v
A PR F39) 71= R whg-o] Bekoh(Table 4).

o oot
at 71Ae nFoA o fate] o AAE B
Zaroln, Wy 7]HMe] ANEE =& HEE wid 69
2l Aske EF Aok 0. 7139 B 71d
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Table 3. Correlation of main symptoms and methacholine hyperresponsiveness( % )

cough only cough+wheeze cough+dyspnea cough+ wheeze+dyspnea
(n=46) (n=24) (n=22) (n=19)
No-AHR* 32(69.6) 10(41.7) 11(50.0) 7(36.8)
Positive AHR* 14(30.4) 14(58.3) 11(50.0) 12(63.2)
EAHR** 9 2 3 2
BHR*** 3 10 7 7
EAHR-+BHR 2 2 1 3

*no airway hyperresponsiveness, **extrathoracic airway hyperresponsiveness
***bronchial hperresponsiveness, *airway hyperresponsiveness.

2 35, 1%, 2V18A4 EX3h= 71 4846
g A= RE wgE). /1Y S 32 B
Aol Bl BelA 85ty zl=d 9t njF:AA S
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