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Inhibition of Rho-Kinase by Fasudil
Prevents Anginal Attacks Associ-
ated With Spastic Angina: A Case
Report
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An 86-year-old woman was admitted with unstable angina pectoris. Plain old balloon angioplasty
[0 POBA[vas performed for 90% stenosis at segment 7 of the left coronary artery with concomitant treat-
ment with nitrate, calcium antagonists, and nicorandil. Five days after POBA, she again suffered chest pain
at rest with ST depression by electrocardiography, despite increased doses of cal cium-antagonist and nico-
randil. Coronary arteriography showed no evidence of restenosisl 50%[at the POBA site. The involvement
of coronary artery spasm was considered and intravenous treatment with a Rho-kinase inhibitor, fasudil,
was started, which resulted in disappearance of the angina attacks. She refused to continue the fasudil
treatment on day 5, which resulted in reappearance of anginal attacks. Third coronary angiography showed
a 90% restenosis at POBA site and percutaneous coronary intervention was again performed. This case
suggests that a Rho-kinase inhibitor is potentially effective to prevent anginal attacks in spastic angina.
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INTRODUCTION

The rupture of vulnerable plaques in the coro-
nary arteries mainly triggers acute coronary syn-
dromes, such as unstable angina and acute myocar-
dial infarction'”. Coronary artery spasm is also
important in the occurrence of cardiovascular
events including acute coronary syndromes?. We
recently demonstrated that Rho-kinase is a novel
therapeutic target for the treatment of cardiovascu-
lar diseases such as coronary vasospasm®". The
Rho-kinase inhibitor, fasudil, suppresses coronary
artery spasm in patients with vasospastic angina™,
but the potential for the treatment of acute coronary
syndromes remains to be examined. Here we report
a patient with unstable angina pectoris in whom
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mVasodilator agents(Rho-kinase inhibitor )

fasudil was effective for controlling anginal attacks.

CASE REPORT

An 86-year-old woman with unstable angina
pectoris was admitted to our hospital, complaining
of worsening chest pain on mild exertion and
diminishing after 10 minutes rest. She had hyper-
tension and had taken diltiazem hydrochloride

00 90mg/day[for 20 years. Her height was 150cm
and weight was 50kg. Her blood pressure was
150/90mmHg. Physical examination found gjection
systolic murmur] Levinel /O] [at the fourth right
sternal border and loud bruit in the abdomen. Chest
radiography showed mild cardiomegaly/l cardiotho-
racic ratio 56%L[1 Electrocardiography indicated
normal sinus rhythm and | eft axis deviation without
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Fig. 1 In-hospital course of a patient with unstable
angina, showing chest symptoms, antianginal
medical treatment, and coronary intervention
CAGUO coronary angiography ; POBA O plain old bal-
loon angioplasty.
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abnormal ST-T changes. Mild exercise test induced
an ischemic ST-segment depression with a negative
U wave in leadsl] ;0 O 5. Echocardiography
revealed no left ventricular wall motion abnormali-
ty, mild aortic regurgitation, and minimal mitral
regurgitation. During the first week after admission,
she repeatedly suffered from chest pain either on
exertion or at rest, which worsened day by day.
Antianginal treatment was started with isosor-
bide dinitratel 20mg/day(] diltiazem hydrochloride
O 120mg/day] and metoproldll 60 mg/day ; Fig. 100
Coronary angiography showed a 90% stenosis at
segment 7 of the left coronary artery] Fig. 20 Al
Plain old balloon angioplasty] POBA [bf the stenot-
ic segment was performed which reduced the steno-
sis to 25%! Fig. 200 B[l Five days after the proce-

Day 8

Day 29

Fig. 2 Coronary angiograms of a patient with unstable angina
A: Left CAG on admission showing the cul prit lesion in segment 71 arrow(]
: CAG after plain old balloon angioplasty showing a 25% stenosis in segment @ arrow(]
. Second left CAG showing a 50% restenosisin segment 71 arrow(]

. CAG after stenting to segment 7 showing resolution of the stenosiSl arrow&fter stenting.

B

C

D: Third left CAG showing a 90% restenosis in segment 7 arrowl
E

PC

I 0 percutaneous coronary intervention. Other abbreviation asin Fig. 1.
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dure, she complained of chest pain at rest with the
same ST-segment depression as before. Benidipine
hydrochloride was addedl 8 mg/dayand the dose
was increase@ 16 mg/day[the next day] Fig. 101
Chest symptoms occurred, but repeat coronary
angiography showed no significant stenosis at the
POBA sitél 50% restenosis; Fig. 20 CO We did
not choose re-POBA at this time, because we con-
sidered that coronary artery spasm was the major
reason for the anginal attacks at rest. Even after
increasing the dose of diltiazem hydrochloride to
180mg, decreasing the dose of metoprolol to
30mg, and adding 20mg of nicorandil, she contin-
ued to complain of chest pain at rest.

Intravenous treatment with the Rho-kinase
inhibitor fasudill 30mg, three times every 8 hr(vas
then started. During the treatment with fasudil, no
angina attacks were notefll Fig. 100 However, the
fasudil treatment was discontinued on day 5,
because she did not like continuous intravenous
administration. Three days later, she again had
chest pain. Third coronary angiography showed a
90% restenctic lesion at the POBA sitél Fig. 20 DO
Coronary stenting was performed at the lesiofl Fig.
20 EO After this procedure, no anginal attacks
were noted.

DISCUSSION
The administration of the Rho-kinase inhibitor

J Cardiol 2004 Oct; 44] 41 161-164

gooog

gobooboobOoRrRhoODOOOOoOooOOoOOoOoOoobOoOOO
gbooooobio
0000000000oooooOO0oO0o00o0oooooooooD oo O

oooboboboooooboossboogoooobDoboDobobobmog 7 90%0
Ob00obO0bOobooooooompPOBAMDOOOOOSODOOO0OOOSTOODOODODODOO
gogobobcdogobobbboooooooobobboooooobobobbbbooooooo
goboobobogpoBADDUOOSUODODOODOOODDOOODDOOODDOODDOOO
000000000 DO0DO000O0000D0000D00D0000000DO0ODORPCODDOODODODOO
ggboobbbbooboboooooooououooobobobobobosoddoooooooobooboboboo
gboboooododoogouoobobboooooooooobooogobobbbobbDboUoUoo
POBAU O 0%UUOODOOUOCODODOUOLObOOo0bobooboboobbooobbooobboooboo
ORhoOOOODOOOODOOOODOOOODOOODOOODOOOO

J Cardiol 2004 Oct; 44/ 41 1610 164

Rho-Kinase Inhibitor and Spastic Angina 163

fasudil was effective in controlling anginal attacks
in the present patient with spastic angina, although
we have no evidence that fasudil directly relieved
coronary vasospasm in this patient. Rho-kinase is
substantially involved in the molecular mechanisms
of coronary artery spasm and fasudil suppresses the
spasm in both humans and animals*'®". Rho-kinase
inhibits myosin phosphatase activity by phosphory-
lating the myosin-binding subunit of the enzyme
and thus augments vascular smooth muscle con-
traction at a given calcium concentration’.
Increased calcium sensitization of vascular smooth
muscle cells mediated by the activated Rho-kinase
pathway is very important in coronary artery
spasm?®”, Fasudil hydrochloride is the only
inhibitor of Rho-kinase that can be applied to
humans™ %, It has a reasonable inhibitory effect on
Rho-kinase, 10 times and 100 times more potent
than on protein kinase C and myosin light chain
kinase, respectively'®. Importantly, fasudil attenu-
ates only abnormally hyperconstrictive responses of
spastic coronary arteries and does not affect those
of normal coronary arteries™ ®8~. Rho-kinase inhibi-
tion suppresses cell migration and may have poten-
tia adverse effects on atherosclerotic progression®),
although the present patient showed restenosis at
the POBA site. The present case suggests that Rho-
kinase is a new class of vasodilator for the treat-
ment of spastic angina.
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