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ABSTRACT

Background and Objectives: Angiotensin II receptor blocker (ARB) has emerged as an alternative to angiotensin
converting enzyme inhibitor (ACEI) for the treatment of heart failure. This study aimed at comparing the effecti-
veness and safety of valsartan with ramipril in patients with heart failure, and these patients were hospitalized at
Chonnam National University Hospital, Wonkwang University Hospital, Gunsan Medical Center, Presbyterian
Medical Center, Seonam University Hospital and Gwangju Christian Hospital. Subjects and Methods: Between
March 2005 and March 2007, 82 patients (60.5 + 12.4 years, 59 males) who complained of class II to IV dyspnea,
according to the New York Heart Association (NYHA) classification, and who had low left ventricular ejection
fraction (LVEF) less than 50% were randomly allocated to valsartan or ramipril. After 6 months, the clinical symp-
toms, vital signs, biochemical tests and echocardiography were compared between the two groups. Results: The
NYHA class was improved in both groups (the valsartan group: 2.31£0.51 vs. 1.46 +=0.58, p<0.001; the ramipril
group: 2.21+0.55 vs. 1.61 £0.50, p<0.001). The incidence of cough, as measured by the cough index, was signifi-
cantly lower in the valsartan group than in the ramipril group (p=0.045). The LVEF was improved in both groups
(the valsartan group: 36.418.5% vs. 46.9 = 12.9%, p<0.001; the ramipril group: 35.11+8.5% vs. 45.3+11.2%,
p<0.001). The improvements of the left ventricular end-systolic dimension (p=0.754) and end-diastolic dimension
(p=0.998) were not different between the two groups. N-terminal Pro-B-type natriuretic peptide level was im-
proved in both groups (the valsartan group: 2619.6 =4213.5 vs. 995.4+2186.0 pg/mL, p=0.012; the ramipril
group: 3267.914320.0 vs. 828.1£1232.8 pg/mL, p=0.009), and there was no difference between the groups (p=
0.877). Conclusion: Both valsartan and ramipril were effective treatments, with relatively low adverse events, in pa-
tients with heart failure. (Korean Circ J 2008;38:101-109)
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AHFE = valsartan FolollA i Al AR A 76/

mino A BoF 67]Y & 75/minS &2 W3} ramipril £

oAl 75/minofA 76/mino 2 WP oL} F - K
Table 1. Baseline clinical characteristics
Valsartan Ramipril
(N=49) (N=33) P
Age (years) 60.4t11.4 60.6+13.9  0.941
Male, n (%) 33 (67.3) 26 (78.8) 0.258
Body mass index (kg/m?) 24.0*3.5 239+2.9 0.832
Hypertension (%) 19 (40.4) 9(27.3) 0.225
Diabetes (%) 8(17.4) 8(24.2) 0.455
Ischemic heart disease (%) 19 (41.3) 14 (42.4) 0921
NYHA class, n (%)
I 3(6.1) 2(6.1) 0.683
11 28 (57.1) 22 (66.7) 0.386
I, vV 18 (36.7) 9(27.3) 0.479

NT-proBNP (pg/mL) 2619.6£4213.5 3267.914320.0 0.761

Glucose (mg/dL) 126.1+43.7 143.8£70.4 0.198
LVEF (%) 36.4+8.5 35.1+£8.5 0.625
LVESD (mm) 49.6£8.5 46.8+£11.0 0.245
LVEDD (mm) 60.4+7.0 59.1£6.5 0.462
Causes of heart
Failure, n (%)
Ischemic 29 (60.4) 21 (63.6) 0.770
Hypertensive 3( 6.3) 3(9.1) 0.631
Arrhythmic 13 (27.1) 8(24.2) 0.774
Cardiomyopathy 3( 6.3) 0(0) 0.143
Co-medications, n (%)
Calcium channel 3(6.1) 5(147) 0193
B -blocker 19 (38.8) 14 (41.2) 0.826
Statin 15 (30.0) 9 (26.5) 0.725
Diuretics 23 (46.0) 9 (26.5) 0.070
Aspirin 24 (48.0) 19 (55.9) 0.478
Clopidogrel 19 (38.0) 11 (32.4) 0.596
Warfarin 0(0) 1(29) 0.222
Digoxin 8(16.0) 0(0) 0.014

NYHA: New York Heart Association, NT-proBNP: N-terminal pro-
B-type natriuretic peptide, LVEF: left ventricular ejection fraction,
LVESD: left ventricular end systolic dimension, LVEDD: left ven-
tricular end diastolic dimension

Table 2. Changes of vital sign

A2 AR vlaste] 6719 Fof| 33132 valsartan &
o]+ ramipril B oA 2zt Al 2 A NYHA class
2.31+£0.51, 2,21£0, 5501]/\‘] 671 & Z}2F 1.46+0.58, 1.61
+0.5024] o 2 BE GolskA sAEOL oF w7l £

A& 80148 Tt (p=O_584)_ Cough index+ valsartan
FolF T ramipril Fojtoll A ZF2E Al Al 1,75£0.96,
1,00+0,0004 67§ & Z}zF 2.00+1.41, 1,33+0.58= ¥
3190 valsartan FJ-9] cough index”} ramipril £
oo H]asto] F-olskA At (p=0.045) (Fig, 1).

H=SO=ol ofst METVIS2| Hat

Aaph v mstod 674 Fof AR ETHES 24 4
FsF9it)h LVEF= valsartan £6]+%} ramipril £o]to]|A]
}7)

>~

A]

7]

b 46,9+12.9%, 45 3+ 11 2% % o+ HF
31O oFEte] Aol ISITH (p=0.471), M A2-85)
AR AR #4571 WA valsartan ot}
ramipril FOJFLol A 242} A2} TFA] 49 6£8.5 mm, 46.8
+11.0 mmojA 6708 F 212} 43.5+8.5 mm, 45.2+8.7
mm=Z A5t O™, valsartan Tt AT FolskA 7
APl (p<0.001), F 3] Aol fIRAH (p=0.754).
ZAA o)7L valsartan FOL3} ramipril Fojt

Z}zF A2 A 36.4+8.5%, 35.1+8 5%011*1 67}1‘3 = 7}
2 oJstA 5

oA Zkz} AJZF BHA] 60,4470 mm, 59.1+6.5 mmofA] 67
4 5 217} 56,9482 mm, 58247 4 mmE 43I oH

valsartan FoJF AT Fo5HA ASFAAL (p=0.013),
w7te] Aol glditt (p=0.998) (Fig. 2).

NT—proBNP2Q} E&tx|o| 5}
A& A)ZH} Hlwske] 170, 670 & NT-proBNPL} &

A& 2 HARFEE, NT-proBNPA]& valsartan TOZIE'-L}

Baseline 2 weeks 4 weeks 3 months 6 months pt
Systolic BP (mmHg) 0.922
Valsartan 125.8£20.7 118.5£17.5 1224+18.4 122.7+£16.9 1243+19.1*
Ramipril 121.2%+16.2 119.7+14.4 121.8+14.8 123.1+19.7 126.6 +17.0*
Diastolic BP (mmHg) 0.950
Valsartan 75.8+13.2 71.8£11.8 745115 73.8%+13.0 74.9+11.0*
Ramipril 74.7+10.5 73.0E11.1 72.2%9.1 75.61+12.4 76.2+10.1*
Pulse rate (/min) 0.493
Valsartan 4 79 71 75 75*
Ramipril 7 75 70 73 72*

p=NS, basal state vs. 6 months analyzed by repeated measures ANOVA, Tp Valsartan group vs. Ramipril group. BP: blood pressure, NS: not

significant, ANOVA! analysis of variance
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Fig. 1. Changes of clinical symptoms. A: changes of New York Heart Association functional class. B: changes of cough index. Cough index
is the sum of cough score for each visit divided by the number of patients who complained cough. Cough score is defined as: 0=none,
1=mild, 2=moderate, 3=severe, 4=very severe. *p<0.001 basal state vs. 6 month analyzed by repeated measures ANOVA, Tp valsar-
tan vs. ramipril group. ANOVA: analysis of variance.
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Fig. 2. Changes of echocardiographic findings between valsartan and ramipril groups. A! left ventricular ejection fraction. B: left ven-
tricular end systolic dimension. C: left ventricular end diastolic dimension.

ramipril FoJFo|A 282 AR ©FA] 26196 +4213.5 pg/mL, O, oF o+ H5FollA] NYHA classo] W& NT-proBNP| x}
3267,9+4320.0 pg/mLo|A 670d & Z+Z}F 9954421860 ol= A%t (Fig, 4).

pg/mL, 8281412328 pg/mLEA] & & E5F Y514 &

WSO o 00l Aol GSICH (0 8. WAL vl 2N HAE

sartan £} ramipril Fojwtol|lA Z2F A|ZF A 1261+ A TEE ramipril £t 621 &, 2FH] ARA9] of
43,7 mg/dL, 143,8+70.4 mg/dLof|A 671€ & Z12F 114, 3+ sk APLSE 1 (1.6%), 37HEA] Algt A8¢e 2 19 (1.6%),
41,7 mg/dL, 111,7+44 3 mg/dLEA] & & &= $9J51A & Ae 713182 107 (16.1%)0014 e Alddo] =7] T=H<
A= ot &F 2ol Fofek 2fol= §i3itk (p=0.361) (Fig, 3). o, Ak 7|13e® Qs 177 (27.4%)°] ramipriloflA] val-
NYHA classo] 9§t NT-proBNPA|+= valsartan Fo]Lo]|A] sartan® 2 WA EoJ5}9al o]Z 6/ F2 TE EoF ¢t}
NYHA class I 139.6+66.7 pg/mL, NYHA class I E Hzrg.0 wAlshR] it oFHEES 543 x| 1Y
9651.9+3934.7 pg/mL, NYHA class TIT, TV 3042.6+ (1.6%)9)9. 0L EokS 223 Ari of]olh

4050.7 pg/mLO|13L, ramipril FojolA] NYHA class -2 A W2 valsartan £t 519 &, 3719 A AEA S
435.3+597.4 pg/mL, NYHA class 112 3016,9+4434 4 2 19 (2.0%)°14 YA AJd 27] iiﬂ%‘_l_ At 7130

pg/mL, NYHA class III, IV+= 3443,9+1946 3 pg/mLO| %] 2 28l 19 (2.0%)|A] valsartanof|A] ramipril2 nH| &=
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Fig. 3. Changes of laboratory findings between valsartan and ramipril groups. A: changes of N-terminal Pro-B-type natriuretic peptide (NT-

proBNP). B: changes of serum glucose.

p=0.135 p=0.749 p=0.080 p=0.821
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Fig. 4. N-terminal Pro-B-type natriuretic peptide (NT-proBNP) ac-
cording to NYHA class. NYHA: New York Heart Association.

IS o} Y FH B B UL AL L3
A ookt 19 (2.0%)9 5 A3 3t 19
(2.0%) Ao T2 A= ﬂ%}: 3 %iol SRS B

TEFIHE Tacty oY ¥ A B9 At 19
2.0%) %))t} (Table 3).

o F

Hnaze] A7 A ACEIS] F3o] tE) 7
eiA] glont, vhe J13), W R, FE Al Ao
2 ACEI®) AMES ARl ofeios Agaiol, olzfat

g2 ola) ACEIE AFSE 4 Qi BAEOl ARe of
Ale] Dol thEHlT) ok ACEIS SHX2EAl o] T
29| AghEs JA|SIANE cardiac chymase, cathepsin G 5]
OJgt v]otx| 2 ElAl WHEl G4 2 (non—ACE pathway) & £
3 AATEE QR 2|l T10] AARS AN 4= giet”

220] QA8 type 1T 4810 2 RO 2
Sh= oFAIZE ZNEEI QI of2fRt MA |l I =84 Ajct

by o

0 -{n: ot

Table 3. Clinical adverse events

Valsartan Ramipril
group group
Drop-out (n, %)
Exacerbation of heart failure 1(2.0) 1( 1.6)
Intolerable hypotension 0(0) 1( 1.6)
Severe cough 0(0) 10 (16.1)
Change to alternative drug (n, %) 1(2.0) 17 (27.4)
Admission due to aggravated
dyspnea (n, %) # 120 0C0)
Dizziness (n, %) 1(2.0) 0(0)
Angioedema (n, %) 0(0) 1( 1.6)
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