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ABSTRACT

Background and Objectives[] The reported incidence of angiotensin converting enzyme inhibitor-induced
cough ranges widely from 1.3% to 44% in many studies, depending upon methods of data collection, analysis,
symptom reporting, and race. Risk factors of ACEI-induced cough is not well recognized. We evaluated the
incidence of ACEI-induced cough and risk factors including ACE gene polymorphism that partially determine
ACE activity in hypertensive patients. Materials and Method(J New hypertensive patients (NO 356, FO MO

19600 160) from Jan. 1994 to Jul. 1998 at Seoul National University Hospital were prospectively prescribed
ACEI and followed up for one year observing the occurrence of cough. Cough group is defined as reproduced
cough after ACEI therapy without evidence of any other cause of cough and cough stops within 4 weeks after
withdrawal. Non-cough group is defined as not developing cough during 12 months with ACEI Differences
between two groups are analyzed in clinical factors and ACE gene polymorphism. Results[] Cough developed
in 144 patients (40%, 144/356) after ACEI administration. The cough incidence was not statistically different
between ACEIsO 34% (19/58) for captopril, 38% (61/161) for enalapril, and 47% (64/137) for perindopril. In
univariate analysis, the frequencies of female gender and non-smokers were significantly higher in the cough
group than non-cough group than non-cough group MO FO 430 101 vs 1160 95, p<0.001, OR 2.870 non-
smoker[] smoker[J 12401 18 vs 16601 46, p<0.05, OR 1.91, cough vs non-cough group, respectively). However,
ACE gene polymorphism does not have an association with cough (/10 /DO D/DO 560 440 31 vs 740

760 37, p0 NSO 10 DO 0.590 0.41 vs 0.6000 0.40, p NS, cough vs non-cough group, respectively). In
multivariate analysis, female gender is the only significant risk factor for cough. Though adjusting of age, sex,
and smoking status between two groups, ACE gene polymorphism was not associated with cough (IICJ IDO]

DD 270 220 18 vs 230 300 14, pO NS). Conclusion[] The incidence of ACEI-induced cough is higher in
Koreans than that of previously reported in Caucasians. Our present study suggests The significant risk factors
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for ACEI-induced cough in Korean are female gender (cough incidence 50%, 93/196) and non-smoking status
rather than ACE gene polymorphism. (Korean Circulation J 2000530(12):1540-1545)
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Table 1. Baseline characteristics of cough vs non-cough groupO univariate analysisO t-test done in case of con-
finuous variables, Pearson’s X 2 done incase of categorical variables

NO 356 Coughl 144 Non-coughO 212 p value
Age 55.9+ 11.7 57.3+ 11.9 NS
Sex (MO F) 430101 1160 95 <0.0001
DM 21/140 (15.0%) 31/203 (15.3%) NS
Smoking (yesOd no) 18/124 (14.5%) 46/212 (21.7%) 0.031
ACElI MED

CTPO ENLO PRDP 190 610 64 37099072 NS
B O CCBO diuretics 400 520 32 640 880 42 NS
LVH (yesO no) 420 37 (47.2%) 680 77 (46.9%) NS
f/u duration 25+ 16 m 26+ 12m NS
EF (baseline, %) 57.1£ 11.9 51.8+ 15.9 NS
PACE

110 1DO DD 560 440 31 740760 37 NS

Quantitative data are expressed as mean+ S.D. and qualitative data as number (percent)
ACEIO angiotensin caonverting enzyme inhibitor, CTPO captopril, EMLO enalapril, PRDPO perindopril, B O B -blocker,
CCBO calcium channel blocker, PACEO polymorphism of angiotensin converting enzyme

1542

Korean Circulation J 2000,30(12):1540-1545



a1

ik

ACE 0000 OO OO0 00 OO0 O 000
0O 0O 000 0O0. 0000 000 000 000
postmarketing surveyd 000 0.103%0 OO OO
0 OO0 00,000 00000 13025%0 00
000 ooo® 00 00 00 000 0000, 0
00 000 000 0000 000 0000 00 0
000 0000 00 00 000 00 00 0 00
000 D000, 000000 0O 00000 44%
0 00 000 00 00 00000 41%0 000 O
00 OO0 000 OO0 00 000® 00 000 O
0000 1020% 000 000 OO0 00 000 O
000 0O0OO00 0000 000 00 000 0000.

000 000 0000 0O 0000 000 000
00 00 OO0 00 000 0000 ooog.™®9
0000 OO0 0000 00 00 00 000 000
0 0000 0000 00 000 000000 00
0® 000 00000 000 000 0000 O 0
000 OO0 00000 0000 000 oooo®
000000 000 000 00 00 000 000
00 00000O0(@00.031, Table 1), 000 OO

Table 2. Multivariate analysis of risk factors on ACEI
induced cough ACE-inhibitor induced cough was asso-
ciated female genderd ACE medication is captopril,
enalapril or perindopril. ACE polymorphism includes I/1,
I/D or D/D genotype

Variable Significance OR (95% CI)

Age 0.26 1.01 (0.99-1.02)
Sex (Female) <0.001 2.89 (1.83—4.50)
DM 0.94 1.02 (0.55—-1.86)
Non-smokier 0.06 1.90 (0.97-3.45)
LVH (yes) 0.97 0.98 (0.58—1.68)
ACE medication 0.15 1.44 (0.90-2.29)
ACE polymorphism 0.41 0.79 (0.46—1.37)
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Table 3. The relation between couugh and ACE polymorphism after adjusting of age, sex and smoking (n0 134)

ACE polymorphism

I/l I/D D/D F D* X 2" Bk
Cough 27 22 18 0.567 0.443 7.35 0.025
Non-cough 23 30 14 0.567 0.443 0.519 0.771
Total 50 52 32 0.567 0.443 5.88 0.053

*O Allele frequency

t O Hardy-weinberg equation
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