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Rapid detection of CYP2C19 reduced-function gene polymorphism and the establishment
of optimal medical therapy in patients with acute coronary syndrome
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In patients with acute myocardial infarction undergoing emergent percutaneous
coronary intervention, we investigated CYP2C19 gene variants by using Spartan RX DNA testing system,
determined the dose of antiplatelet agents, and then examined the relation between on-clpidogrel platelet
aggregation, the related biomarkers and the prognosis in those patients. We aimed for 150 patients as a
prospective interventional study, and enrolled 108 patients as of April 2015. We plan to start data
analysis after the measurement of the above-mentioned biomarkers is finished in all enrolled patients.



PCI

2001
PCI-CURE study
PCI 2
Mehta SR,
et al. Lancet 358: 527-33 2001
PCI
PCI
PCI
Bare

metal stent (BMS)
(Drug Eluting Stent:DES)

Moses JW et al .N Engl
J Med. 349:1315-1323, 2003.

PCI

PCI

Muller 1 et al. Thromb Haemost 89:783-7,
2003 Cuisset T et al. J Am Coll Cardiol.
48:1339-45, 2006

PCI
CYP2C19
ADP
CYP2C19
PCI CYP2C19
65
30 2
COOCH, COOCH, COOCH,
a0 = 000 S e 0
S cl o0 S cl o HS cl
) CYP1A2 ) CYP3A4
Clopidogrel CYP2B6 Thiolactone CY!’ZBG Active
t CYP2C19 CYP2C9 Metabolites
esterase ’ CYP2610 Vetabolites
Inactive -
metabolites

T (Clin Pharmacol Ther. Jun;77(6):553-9, 2005)
~ 0,

Yamamoto K, KaikitaKk,
Ogawa Het al. J Cardiol. 57:194-201, 2010
Ono T, Kaikita K, Ogawa H et al. Thromb Res.
2011 in press

von Wi llebrand
Factor VWF VWF
ADAMTS13

Kaikita K, Ogawa H et al. J Thromb
Haemost 11:2490-2493, 2006 Matsukawa M,
Kaikita K, Ogawa H et al. Am J Cardiol,
100:758-763, 2007 Fuchigami S, KaikitaKk,
Ogawa H et al. Thromb Res 122:618-623, 2008
Miura M, Kaikita K, Ogawa H et al. Thromb
Haemost 103:623-629, 2010

PCI
CYP2C19
VerifyNow
CYP2C19
ROC (Ono T, Kaikita K,

Ogawa H et al. Thromb Res. 128:e130-6,
2011)
CYP2C19

Spartan RX CYP2C19 DNA testing system

PCI
CYP2C19

CYP2C19

(PCI)
CYP2C19
CYP2C19
18 23%

3 4%
CYP2C19

PCI



CYP2C19
Spartan RX CYP2C19
DNA testing system

PCI CYP2C19
primary PCI
CYP2C19
Spartan RX CYP2C19 DNA testing
system 1 CYP2C19
VerifyNow
System
CYP2C19
primary PCI
24
@
primary PCI
20
150
&)
DIC
PCI
EPA
GOT GPT 2
2.0mg/dl
®
PCI
CYP2C19
(Spartan RX CYP2C19 DNA testing
system) CYP2C19
VWF ADAMTS13

C40 ligand soluble P- Selectin

IL-6 VASP CK-MB
Troponin T
CRP
©)
(ADP 20p M )
VerifyNow
®)
VWF,ADAMTS13
-80
WF IL-6 s -Selectin CD40L sICAM-
ELISA
Troponin T Troponin 1
CRP CK-MB BNP
(6)CYP2C19
in vitro
( )
25 26
(¢)) 24
CYP2C19
&)
PCI 7 1 6 1
CYP2C19



(©)) CYP2C19
CYP2C19
PCI
CYP2C19
CYP2C19
(€H) Spartan RX CYP2C19 DNA
testing system
PCR
Spartan RX 5
Spartan
RX CYP2C19 DNA testing system
CYP2C19
&)
3)ST
PCI
CCcu
Spartan RX
CYP2C19
CYP2C19 (Carrier)
2 100mg
75mg
100mg 75mg
200mg
14 3
100mg
75mg
CYP2C19
(Non-carrier)
“4) WWF soluble
P- Selectin CRP
CK-MB Troponin T

Troponin I BNP
PCI 24 4 7 14

28

ELISA
®)

CYP2C19 (*2 *3 *17)

1
(6) 200
150 27 4 27
107
6

1. Nakayama N, Kaikita K, Fukunaga T,
Matsuzawa Y, Sato K, Horio E, Yoshimura M,
Mizaobe M, Takashio S, Tsyjita K, Kojima S,
Tayama S, Hokimoto S, Sakamoto T, Nakao
K, Sugiyama S, KimuraK, OgawaH. Clinical
features and prognosis of patients with
coronary  spasm-induced  non-ST-segment
elevation acute coronary syndrome. J Am
Heart Assoc. 3:e000795, 2014.

2. Yoshimura H, Kaikita K, Ono T, Iwashita S
Nakayama N, Sato K, Horio E, Tsujita K,
Kojima S, Tayama S, Hokimoto S, Ogawa H.
Lack of association between peri-procedural
myocardial damage and CYP2C19 gene
variant in elective percutaneous coronary
intervention. Heart Vessels. 2014 PMID:
24781308

3. Horio E, Kadomatsu T, Miyata K, Arai Y,
Hosokawa K, Doi Y, Ninomiya T, Horiguchi
H, Endo M, Tabata M, Tazume H, Tian Z,
Takahashi O, Terada K, Takeya M, Hao H,
Hirose N, Minami T, Suda T, Kiyohara Y,
Ogawa H, Kakita K, Oike Y. Role of
Endothelial Cell-Derived Angptl2 in Vascular
Inflammation  Leading to  Endothelial
Dysfunction and Atherosclerosis Progression.
Arterioscler Thromb Vasc Biol. 34:790-800,
2014.

4, Ogawa S, Katayama T, Kaikita K,
Tsukamoto M, Yamamoto E, Yamamuro M,



Tanaka T, Taujita K, Kgjima S, Tayama S,
Hokimoto S, Yamabe H, Indo Y, Endo F,
Matsubara H, Ogawa H. A case of chronic
thromboembolic pulmonary hypertension
complicated with homocystinuria. Intern
Med. 53:2605-8, 2014.

. Kaikita K, Ono T, Iwashita S, Nakayama N,
Sato K, Horio E, Nakamura S, Tsujita K,
Tayama S, Hokimoto S, Sakamoto T, Nakao
K, Oshima S, Sugiyama S, Ogawa H. Impact
of CYP2C19 polymorphism on platelet

function tests and coagulation and
inflammatory ~ biomarkers in  patients
undergoing percutaneous coronary

intervention. J Atheroscler Thromb. 21:64-76,
2014,

. Sato K, Kaikita K, Nakayama N, Horio E,
Yoshimura H, Ono T, Ohba K, Tsujita K,
Kojima S, Tayama S, Hokimoto S, Matsui K,
Sugiyama S, Y amabe H, Ogawa H. Coronary
Vasomotor Response to Intracoronary
Acetylcholine Injection, Clinical Features,
and Long-term Prognosis in 873 Consecutive
Patients With Coronary Spasm: Analysis of a
Single-Center Study Over 20 Years. J Am
Heart Assoc. 2:€000227, 2013.

22

Kaikita K, Sato K, Nakayama M, Tsujita K
Kojima S, Hokimoto S, Ogawa H. The
Endothelial Nitric Oxide Synthase Gene
-786T/C Polymorphism is a Significant
Predictive Factor for Myocardial Lactate
Production During Acetylcholine-Provoked
Coronary  Spasm.  American  Heart
Association  Scientific  Sessions 2014,
2014.11.15-19, Chicago,
Arima Y, Kaikita K, Ono T, Iwashita S, Ito
M, Ishii M, Tsuyjita K, Sakamoto K,
Yamamoto E, Tanaka T, Kgjima S,
Hokimoto S, Ogawa H. A Nove
Flow-chamber System for Quantitative
Assessment of Whole Blood
Thrombogenicity in Patients Undergoing
Elective Percutaneous Coronary
Intervention. American Heart Association
Scientific Sessions 2014, 2014.11.15-19,
Chicago,

. < >

a
o 62
, 2014.9.26-28
. < >
. 36
2014.5.29-31

. < Fireside Seminar 24.
>
. 78
, 2014.3.21023,

10.

11.

12.

13.

Horio E, Kakita K, Ogawa H, Oike Y.
Vascular Tissue-derived Angiopoietin
-like Protein2 Accelerates Atherosclerosis
Through Increasing Vascular
Inflammation. American Heart
Association Scientific Sessions 2013
2013.11.16-20, Dallas,

Nakayama N, Kaikita K, Fukunaga T,
Matsuzawa Y, Sato K, Horio E, Nakao K,
Kimura K, Ogawa H. Clinical Features
and Long-term Prognosis in Patients with
Coronary Spasm-induced non-ST
-segment  Elevation Acute Coronary
Syndrome. American Heart Association
Scientific Sessions 2013 , 2013.11.16-20,
Dadllas,

Sato K, Kaikita K, Yoshimura H,
Nakayama N, Horio E, Ohba K, TsujitaK,
Tayama S, Hokimoto S, Matsui K,
Sugiyama S, Yamabe H, Ogawa H.
Impact of  Acetylcholine-provoked
Diffuse Coronary Spasm on Clinica
Features and Long-term Prognosis of
Patients With Coronary Spasm. American
Heart Association Scientific Sessions
2013, 2013.11.16-20, Dallas,

Kaikita K, Sato K, Nakayama N, Horio E,
Yoshimura H, Tsujita T, Kojima S,
Tayama S, Hokimoto S, Ogawa H.
Acetylcholine-Provoked Myocardial
Lactate  Production is  Frequently
Observed in  Non-smoking Femae
Patients With Multivessel Coronary
Spasm. American Heart Association
Scientific Sessions 2013 , 2013.11.16-20,
Dadllas,

. < >
- 61
, 2013.9.20-22
. 61
, 2013.9.20-22
. 61 )
2013.9.20-22

Kakita K, Ono T, Sakamoto T, Nakao K,

Ohshima S, Ogawa H. < >
EBM. On-clopidogrel
Platelet Aggregation, but Not Coagulation



14.

15.

16.

17.

18.

19.

20.

and Inflammatory Biomarkers, Predict
CYP2C19 Gene Vaiants in Patients
Undergoing Elective Percutaneous
Coronary Intervention. 77

, 2013.3.15017,

o 77
, 2013.3.15017,
Kaikita K, Sato K, Nakayama N, Ogawa H.
< >
. Coronary
Artery spasm and Recurrent Cardiovascular
Complication. 77
, 2013.3.15017,
Nakayama N, Kaikita K, Sato K, Horio E,
TsujitaK, Kojima S, Tayama S, Hokimoto S,
Sugiyama S, Ogawa H, Fukunaga T, Nakao
K, Kimura K.Coronary Spasm is Freguently
Observed in Non-ST- segment Elevation
Acute Coronary Syndrome with Less
Coronary Risk Factors. 77
, 2013.3.15017,

Nakayama N, Kaikita K, Sato K, Horio E,
TsujitaK, Kojima S, Tayama S, Hokimoto S,
Sugiyama S, Ogawa H, Fukunaga T, Nakao
K, Kimura K. Long-term Prognosis for
Patients with Spasm- induced Acute
Coronary Syndrome and Influential Factors.

77 ,
2013.3.15017,
Sato K, Kaikita K, Yoshimura H, Nakayama
N, Horio E, Ohba K, Tsyjita K, Tayama
SHokimoto S, Sugiyama S, Yamabe H,
Ogawa H. Acetylcholine -provoked
Coronary  Vasomotor Response  and
Long-term Prognosis in Patients with
VasospasticAngina. 77

, 2013.3.15017,
Y oshimura H, Kaikita K, Ono T, Nakayama
N, Sato K, Horio E, Tsyjita K, Hokimoto S,
Ohshima S, Sakamoto T, Nakao K,
Sugiyama S, Ogawa H. Peri-procedual
Myocardial Injury does not Correlate with
Presence of CYP2C19 Reduced function
Gene Variant in Elective Percutaneous
Coronary Intervention. 77
, 2013.3.15017,

Yoshimura H, Kaikita K, Ono T, Nakayama
N, Sato K, Horio E, Tsujita K, Hokimoto S,
Sugiyama S, Ogawa H. Peri-Procedual
Myocardial Injury Does not Correlate with
Resistance of On-Clopidogrel Platelet
Aggregation in Elective Percutaneous
Coronary Intervention. American Heart
Association Scientific Sessions 2012

21

22

¢y

@
®
*

2012.11.3-7, LosAngeles,

Horio E, KakitaK, MiyataK, Kadomatsu T,
Tazume H, Zhe T, Tsyjita K, Tayama S,
Hokimoto S, Sugiyama S, Takeya M,
Ogawa H, Oike Y. Angiopoietin-Like
Protein 2 is a Critica Inflammatory
Mediator of Atherosclerosis. American
Heart Association Scientific Sessions 2012 ,
2012.11.3-7, LosAngeles,

ST
. 60
, 2012.9.14-16
2
43
pp84-87
2012
3
pp388-391
2012
0
0

KAIKITA KOICHI

30346978

YOSHIMURA HIROMI



