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Objectives. Cilostazol, an antithrombotic agent, directly and indirectly increases the heart rate. This
study investigated whether cilostazol increases the heart rate, and whether it has chronotropic effects on
cardiac failurein patients with bradycardiac atrial fibrillation.

Methods. Twelve patients 6 males and 6 femalesCvith bradycardiac atrial fibrillation underwent Holter
monitoringl 24-hour total heartbeat counts and frequency of pausel] echocardiographi/ left ventricular
end-diastolic diameter, percentage fractional shortening(] chest roentgenography] cardiothoracic ratiol]
and measurements of brain natriuretic peptide and atrial natriuretic peptide before and 6 months after daily
oral administration of 1000 200 mg cilostazol.

Results. Cilostazol administration increased the 24-hour total heartbeat counts from 69,685+ 1,690

0O meant SE; mean heart rate: 48 beats/minio 87,352+ 3,128 60C] and decreased the frequency of
pause from 362.3+ 72.9 to 112.3+ 41.0. Cardiothoracic ratio decreased from 55.8+ 1.1% to 52.5+
1.1%, left ventricular end-diastolic diameter from 56.1+ 0.9 to 52.9+ 0.8mm, but percentage fractional
shortening was not significantly changefll from 33.0+ 2.2% to 33.7+ 2.1%[1 Brain natriuretic peptide
decreased from 97.9+ 20.5 to 33.5+ 4.8pg/ml, and atrial natriuretic peptide from 69.5+ 12.1 to 46.7+
8.3pg/ml.

Conclusions. Cilostazol has beneficial effects in patients with bradycardiac atrial fibrillation. The
increase of heart rate may be mediated by improvement of conductivity in the atrioventricular node and
increase of coronary blood supply caused by dilation of vessels.
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Table 100 Clinical characteristics of all patients

No. Sex DAy?E NYHA DC‘]/;E DLxr?EI 0 miTnTW?axD e :gll\lnz a8 :\g’/\lr;D Complications Prior medications
1 M 67 O 533 59 69470 39/890 477 160.3 46.5 DU, ACEI, BF
2 F 55 g 51.2 52 77,730 42/1170 O 52.6 238 ooog o
3 F 67 O 609 58 64470139/900 239 1069 1256 Mitral stenosis DU, BF
4 M 67 O 529 56 80470 33/980 771 35.9 50.2 ooo o
5 F 55 g 514 52 69,736 40/9100 389 233 16.9 Essentia hypertenson DU, ACEl, BF
6 M 62 O 56.6 56 70,258 43/1020 O 96.5 61.3  Anginapectoris DU, BF, CV
7 M 76 O 53.8 55 63,283 39/7400 58 52.6 34.8 DU
8 F 58 O 60.1 59 60,854136/940 193 196.8 96.6 DU, BF
9 F 77 ad 57.7 57 71,498 31/1100 647 88.2 106.8 DU, ACEI, BF
10 M 75 O 620 62 64,150137/850 294 2533 150.3 Anginapectoris, OM|I DU, ACEI, BF, CV
1 M 69 g 55.8 55 70,8521 39/93001 103 69.4 76.5 DU
12 F 72 ad 54.3 52 73,416) 33/1000 452 395 453 Essentia hypertension DU, ACEI, BF
Mean 66.7 18 558 561 69,685 3623 97.9 69.5
+SE +£22 02 +£11 +£09 =+ 1690 +729 £205 +£ 121

NYHAO New York Heart Association functional class; CTRO cardiothoracic
diameter ; THBO 24-hour total heartbeat counts; min/maxC minimum and maximum of heart beats per min; paused H 2 sec R-R
interval ; BNPO brain natriuretic peptide; ANPO atrial natriuretic peptide; MO male; FO female; OMIO old myocardial
infarction; DUO diuretics; ACEIO angiotensin-converting enzyme inhibitor ; BFO bufferin child; CV coronary vasodilator.

goooo

000000000 mOoOoOoooO0somndOOnO
O0o00000000e0mnDO0O0O00020000
cbOoobO0olgze0oCcb00moooooooon
cbooobOoooooobooboi120Ooob0cOgdenO
OO0O0OO0COOO0e6.7+x 22000 @1 Table1™

oobo0o0oobOi101o00200mgoononoend
cooooooocoOoooOoOoOoobooOooobooooo
coooooobooOooboooooooobooooo
coooboooobooboobobooooooooobooooo
odedonooOOnO

coooo0O040000006000001MNew
York Heart Associatiodl NYHAD OO OOOO0O0OO
oobooooboz22ooXooooooooooosm
ooboooooooi1icgoooo™oomogo
OMOo0O/mnO00200000000004010
oooooooboboooboooooboooobooooo
Oobo0oDOOo0ooooooednboODsSm™OOO
OoboOoOONaOOOODOODOODOONaODOO
ooooooooDo

coooooboooooboobobooooomao

N -

NYHA

ratio; LVDdO left ventricular end-diastolic

N\

@
S Se.

EPSNEPEN

|
Baseline

4 weeks

T 1
6 months

Fig. 1 Changes in NYHA class before and after treat-

ment

Numeralsin circles indicate the number of patients.
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ation asin Table 1.
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Fig.2 Changesin 24-hour total heart beat
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Fig. 3 Changes in chest radiographical and echocardiographical measurements before and after

treatment

%FSO % fractional shortening. Other abbreviationsasin Table 1.
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Fig. 4 Changesin brain natriuretic peptide
and atrial natriuretic peptide levels
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Fig.5 Changes in systolic and diastolic
blood pressures before and after
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Furosemide 40 mg/day

Spironolactone 25 mg/day

Enalapril maleate 2.5 mg/day

Aspirin 0.1g/day

Cilostazol 200 mg/day
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T Fig. 6 Clinical course of a representative
patient] Patient No. 1 in Table 100

lkkedaD " O 000000000000 OOOOOOO
O0OexvivoOOOODODOOQOOUO OO adenosine 5' -
diphosphatel 0 0 0000000000 MMOOOO
00o00oooo0ooooooooooooo
O000o00o00ooooooooooopoOOOO
00000ooO0o0oooo0oooooooooooo
0000oooo0ooooooooooooooooo
0000oooo0ooooooooooooooooo
0000U0oo0o0o0oooooooooooooo
0000ooooO0ooooooooooooooooo
0000ooooO0ooooooooooooooooo
0000U0oo0o0o0oU0ooO0o0ooooooooooo
00000000000 o0OdcChidaD™MOOOOO
0000000000000 oDoDoDoooooooo
000000000 0o0Do0oo0o0O0O0ooOoOooo40
O30000dooooooooooooonoooo
gooddddddoooooooooooooon
goodddooouoooooooo
dodoooooooooooooboboobooooon
g ooooo
g ooooo
g oooboo



32 oooooooo

O000000oo0ooooooooooooo
O00oO0oooO0/ooooooooooooooog
00000000o0ooo0oooooooooooo
00000000000 ooooooooooo
0000000000000o0oooooooooo
0000 OoOoOoN"O00000000oooooa
000000000 oomceRioomoooon
gooooO0oO0o0O0OO0OO0O0OO0OOODOOOOOOO0O0OO
oo0o00oo0OooOoOoOoOoAMPOODODOOOOOO
ooca"0000oouoooooooooooo
Jdoddooooooooooooooooooon
doddooooooooooooooon
oo oooooooobbboon
PDE-0 00 00O00OODOOOOOOOAMPODODOO
0 0000000000000 000000000
dobobobobooobooooobobobon
doddoooXooooobobbobooboooooo
gooobooboopPbE-ODDOODOOODOOONO
gobooobbooobbuooobbooobobo
POE-0 00O 0O0O0O0OOOOOOAMPOOODODODOO
goboogobbooobbuooobbooobbo
oo ooooooboboboooon
000000000000 OoooOoooo*Y™™oooo
000000000oo0o0ooooooooooog
000000000oo0oooooooooooog
0000000000 oOPDE-DOOODOOOOOO
0000000000000 00O0o0™ooooo
000000000 piroximone D OO0 OO0OOO

000000000 o®®*Nooo0o00ooonoo
obOooooopPbE-OOOOCOOOOOOOCOOO
bdcCaiOObOOonOonOoooooooooobono
uboboobOOdoebOObCOOOOCOOOODOOOOOO
0000000000000 000O0D0OO™o0oo
goboooooooooocooboooobooboooon
goboooooooooocooooOoooboooon
gobooooooooooocoobooooboooon
gobooooooooooocoobooooboooon
gbooboboooopPbE-ODOOOOOOODOOO
oooooooooobooboooeobonoOoOO
ooboooooooooooooobooooboboooon
ooooooooooboboooooooooogon
obooooooobOoooobooobOoboOoPDE-O
goboooooooooooooboobooobobooon
oobooooooooobooooobooboooboooon
gooooboooboooobooobooooooo
oobooooooooooooobooooobobooon
oobooooobooooboooobooooo

oooog

gbobooobooooooooobbooooboooo
gobooooooooooocoobooooboooon
oobooooooooooocoobooooboooon
oobooooooooooocoobooooboooon
gobooooooooooocoobooooboocooon
obooooooooobobooOooOoocoooogoon
oobooooooooooocoOobooOooonn

gooogo

oob0:000000b0000bboooo0oboooo0ooobooobboOooboOooDoboOonn
oooooooobooooboboooobooooooooooboboooooooboooooooooDog
oooooooooooboooboo0ooooooobobooooooooboooooooooDoOg
oooboooooooobooooboooo

gob:0b0gboboobbrzoboeoboobboobbooboobboebbOOn
ooboooomoooooooooomooooomooooooooooooooomod
XdoMmoooomobooomooooooNaDOOoooomooooo

O0O0:10000000069,685+ 1,600 00+ 0000 ; 48/min(0 O 87,352+ 3,128 60/min0
oboobdobz200000000008623+ 72900 1123+ 41.0000000000000O00
55.8+ 1.1%00 525+ 1.1%0000000000 56.1+ 0900 529+ 0.8mmO 0000000
U0O00000033.0+ 22%00 33.7+ 21%0000000000000NaOODOOCODOO

J Cardiol 2001; 37: 27—-33



oooooooooboooo 33

97.9+ 20500 335+ 48pgm I 0000 NadIODODOODO 695+ 12100 46.7+ 8.3pg/ml 0O

goood

000:000b00b00b0bOoboobOob0O0ooO00oo0obO0obOobOooDOooDooOoooooon
goboboboboooogoobobobobobooooooboobobobobooobooobooon

ooo

1000000000000 000000000O00000ad
0oooooUooOoooooUooooooo:
Cilostazol D 0000000 OO OO O Coronary 1991 ;
8: 4210 425

200 Miyagawa M, Kumano S, Sekiya M, Watanabe K, Akutsu
H, Imachi T, Tanada S, Hamamoto K : Thallium-201
myocardial tomography with intravenous infusion of
adenosine triphosphate in diagnosis of coronary artery dis-
ease. JAm Coll Cardiol 1995; 26: 119600 1201

3000000000000000D0O0O0O00: 000
gooomorPC1303M D000 nooooboon
0 1981; 21: 549

400000:000000000InO00O0O0O0CQCOO
0:0000modbboo@ooboooobooooo
0 00 1995; pp 1460 164

50 Cairns JA : Preventing systemic embolization in patients
with atrial fibrillation. Cardiol Clin 1994; 12: 4950 504

60 Ikeda Y, Kikuchi M, Murakami H, Satoh K, Murata M,
Watanabe K, Ando Y : Comparison of theinhibitory effects
of cilostazol, acetylsalicylic acid and ticlopidine on platelet
functions ex vivo: Randomized, double-blind cross-over
study. Arzneimittelforschung 1987; 37: 5630 566

70 Chida K, Ohkawa S, Toku A, Sugiura M : Histologic fea-
tures of the conduction system of atrial fibrillation with
slow ventricular response. Jon Heart J1994; 35: 2030 204

gl 000O0O0O0DNOUoOooOoOoOooUooooO
go0o0o0oO0oO0oooOOO0OOoOoOOOOOO:0000
000000 Cilostazol O O O O O Jpn Pharmacol

J Cardiol 2001; 37: 27-33

J Cardiol 2001; 37 10 270 33

Ther 1995; 23: 2090 214

90 Con J, Wang S, Tandon N, Fong M, Sun B, Sakurai K,
Y oshitake M, Kambayashi J, Liu Y : Comparison of the
effects of cilostazol and milrinone on intracellular CAMP
levels and cellular function in platelets and cardiac cells. J
Cariovasc Pharmacol 1999; 34: 4970 504

100 Benotti JR, Grossman W, Brawnwald E, Davolos DD,
Alousi AA : Hemodynamic assessment of amrinone: A
new inotropic agent. N Engl J Med 1978; 299: 13730
1377

110 Packer M, Leier CV: Survivd in congestive heart failure
during treatment with drugs with positive inotropic actions.
Circulation 1987; 78! Suppl O : O -5500 -63

120 Packer M, Carver JR, Rodenheffer RJ, Ivanhoe RJ,
DiBianco R, Zeldis SM, Hendrix GH, Bommer WJ,
Elkayam U, Kukin ML, for the Promise Study Research
Group: Effect of oral milrinone on mortality in severe
chronic heart failure. N Engl J Med 1991; 325: 14680
1475

130 Petein M, Levine B, Cohn JN: Persistent hemodynamic
effects without long-term clinical benefits in response to
oral piroximongl MDL 19,205(0n patients with congestive
heart failure. Circulation 1986; 78! Suppl O O0: 0 -23000 -
236

uooo00oo0oooooooooooooboooooa
gdj0oooooOoOoUoOoooocoOoUooooDoooo
0:000000000 pimobendaft UD-CG 115BS[T]
oo00O0oO0ooO0OOo0oDooOO0oOoOoo0DO1992; 69:
2470 269



