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= Abstract =
Relationship Between Exercise Induced Asthma and Gastroesophageal Reflux

Heung Bum Lee, M.D., Yang Deok Lee, M.D., Hyun Chut Kim, M.D.,
Yong Chul Lee, M.D., Soo Teik Lee, M.D., Yang Keun Rhee, M.D.

Department of Internal Medicine, Chunbuk National University Medical School, Chonju, Korea

Background : Exercise is a very common precipitant of asthma. Broncho-constriction associated with exercise
can occur in 75~90% of individuals with asthma. The estimated prevalence (30~85% } of gastroesophageal
reflux (GER) in patients with asthma is significantly higher than in general population. We performed pH
monitoring during the exercise in order to evaluate whether exercise induced asthma (EIA) could be related to
GER and acid reflux-induced esophagobronchial reflex-mediated bronchospasm might be a factor for EIA.
Method : Following an overnight fast, 18 patients with a suspected EIA (6 men, 12 women) were studied.
Monitoring of intraesophageal pH, ECG and spirometry was done for 1 hour before treadmill exercise. After
baseline monitoring, subjcts underwent symptom-limited treadmill exercise with Bruce protocol and continu-
ous monitoring for 60 min after exercise. Spirometry was done at baseline prior to exercise, and repeated every
10 min after full exercise for 60 min.

Results : Exercise-induced bronchoconstriction was noted in 15 patients, who performed MBPT and 12 pa-
tients confirmed for bronchial asthma and 3 patients were diagnosed exercise-induced astham. Five of 15 EIA
patients demonstrated a pathologic degree of GER.

Conclusion : We suggest that GER may be one of pathophysiologic factors of EIA and evoke further concen-
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tration on the GER in the EIA patients. (Tuberculosis and Respiratory Diseases 2000, 48 : 203-209)
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Table 1. Subjects characteristics and data from spirometry and esophageal pH monitoring

No Age(yr) Hi(cm) FEV(L) FVC(L) FEV,/FVC KEV,  FEV, Tme GER MBPT
fSex  /Wikg) preEx predval post-Ex pre-Bx predval post-Ex pre-Ex post-Ex (%) pH<4(%)
1 39/M 181/65 359 4.02 278 435 529 397 82 70 -ND79 22 21.3 + +
2 27/F 158/60 176 289 104 221 363 209 79 49 -D72 409 497 + +
3 43/F 150/51 191 222 150 264 290 241 72 62 -4l =21 276 + +
4 37/M 169/65 234 372 166 356 475 224 104 74 -M68  -29 0.6 -+
5 28/M 172/70 301 410 228 369 512 287 81 79 -NT73  -242 0.7 -+
6 32/F 165/58 272 305 183 3.02 38 266 90 68 -89  -327 1.5 - 4+ Grl
7 51/M 167/68 178 318 140 197 425 189 90 74 -MN38 -213 09 -+
8 55/F 158/50 178 221 132 202 296 152 88 68 -4.46 -258 14 -+
9 33/F 157/44 303 274 158 337 349 318 89 46 4145 -46.2 0.7 -+
10 60/F 157/51 127 199 098 165 282 132 77 74 -A29 -228 3.2 -+
11 34/F 162/53 252 291 158 356 369 278 71 56 -9 -373 28 -+
12 20/F 167/54 298 344 228 325 426 298 91 76 -D7 234 1.6 -+
13 30/M 176/74 356 4.10 210 602 520 458 59 45 -41.46 -41.0 531 + -
14 52/F 154/52 106 215 078 154 290 138 68 56 -M.28 -264 236 + - Grll
15 16/M 168/56 286 348 167 394 378 316 72 53 -41.19  -416 0.9 - -
16 64/F 157/57 127 200 101 155 274 198 82 51  +4026 +204 05 - -
17 52/F 144/47 128 173 135 166 240 171 77 78  +AD07 +54 13 - - Grn
18 54/F 159/50 176 232 229 189 310 212 93 108 +A53 +301 18 - -

GER : gastroesophageal reflux, MBPT : methacholine bronchial provocation test, Ex : exercise, pred’ val : predictive value
Gr 1 : Exercise induced and methacholine hypersensitive asthma group (No. 1-12), Gr T : Exercise induced asthma group
(No. 13-15), Gr 1 : negative control group (No.16-18)

CEEPIEL S LR P EC RUELER I EE
£ 2= veEd 71z §2A)E (methacholine
bronchial provocation test, MBPT)-& A|3)3}t}.
SEHUY AL FEV o] £539) 7147 B} &
T ¥ 20%°1d A A2 AN, M=
AF= Axulel pHrL 60 o) 4 olslz ZAs)
€ A% Fosigen, A=y pHrl 4 oldlz 7]
=8 W JARF A7) 7.0% HHe g
4 Agel g 42Ad AEdFE BEa9
I;]_H—lﬁ.

$EA%e] FEV,9] W3H(4FEV,)$} MBPT9
23l et £ AT E GARRE BT 3T
257319t AFEV,0] 20% o1 #a3la MBPT
FAHrS-S X3l F& A ¢ e A
HAAF(EIA and methacholine hypersensitive
asthma group, Group 1), AFEV,°] 20% o}¢ 2
Aslg ot} MBPTe| &A4uHE-S Hel & &5/
A A2F(EIA group, Group 1), JFEV,0] 20%
o]3}e] wWiglE Holil MBPTO] &A¥SS Wl &
& h2(Group M) 742} E/3Hch

— 205 -



~ H.B. Lee, et al —

2 3

A 1893¢] 8z F A= 69, dzk= 129H0i3
i, ol59] BT AP L 4L1ACIY. B A7) F
74 RE #xle By SEEAd HAe 9T
g 719 23 dgloy}, AFEV, o] 20% o4t
72423 A= ot 32 189 £ 159ojw, vy
A 3% F 2@ V1B o g 24 AN} #AE
A3, 138 B¢ 7|gxgeg Agsiyr.

27l BV &5RFe 37 FEV. & 4%
2.27 L(71diAle) 78.5%)¢t 1.70 L{7]|h=]¢} 58.8
%)E HYoH, EHEAY Aoz WdE A&
Astie &% F FEV, o fARBIAY 2318 27}
B A& BYri(Table 1), tiAgal & 4FEV,
o] 20%old ZAaF 15%Ee ddes Al
MBPT ZAaly PCy o] 8 mg/ml o|3lojl4] FEV,
o] 20% o) ZAadt B AN o2 AdE A=
129 (Group 1)°]3l2eH, Urjz] 33 &4& B
o} Group I 2 ¥43}%r}(Table 1).

A 18¢] 25 &% Aol 9nigts 4=y pH
BAEE fi9eH &% F 5odA Amu pH 4 )3}
2 60% ol ZAs}iL, pH 4 olgke] Azt WE-go
7.0% o2& B A xdFA Ao ddsigle
v, o|F 3ol Group I o|8lx, v¥x] 2 d&=

Group 1 ©]3ith(Table 1). pH A5 73 ¥ FE
9} o4& TAsGY looAet A FEL $43}
Aok 471 149 gxe A5 FANeR: Ae &
o}2o] ¢ IRIEHY Aol eAe] dloE A7y
des T3 A=A FI 7 A d3E BT
(Fig. 1).

ojate] Ane FHEA Haor Fdd 1579
2 = % 3 A=Yt $E9 8= Group
I 39, Group I 29o® 2% 59(33.3%)°]%
t(Fig. 2).

o

SHRLE AL A48T &F F F 6~108 &
QA 7ieAge] F7F F 718A F50 oA &
Fogho] M F, oF 15~30%0] Ad Fide]
3AE Bole Jor d49A o, e W% 3
AV &5 ¥ 543 FEV 0] $£54d] vjsled 10~
20% o1} ZAcsT. TFHEA A NEE v
oA E3le] M @A) of 75~90%, FH=7]4
vigsl d4xE §A9 oF 35~40% 7HA BasEn
AT}, EFEA A BE dY ToA BAYEA
gk Aol W frofo} AL AUlA B AsiA v
i, ofe oY 4% A FHHeR &F

pHmeter Exercise Test

Dyspnea  Exercise Stop

s v

v ;

NPT T bl PRITE S Y
1440 14:50 15:00

Time

Fig. 1. Ambulatory pH meter showing severe gastroesophageal reflux just before the initiation
of dyspnea during the treadmill exercise test.
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Fig. 2. Algorithm for the workup of a patients with a suspected EIA (exercise induced asthma) and
GER (gastroesophageal reflux). PFT : Pulmonary function test, MBPT : Methacholine bron-
chial provocation test, MHA . Methacholine hypersensitive asthma group
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