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Utility of respiratory management in heart failure patients with or without sleep
apnea syndrome

Akiomi, Yoshihisa

3,800,000

We examined whether positive airway pressure improves right heart function,
pulmonary function, and exercise capacity, and reduces mortality rates of heart failure patients with
sleep apnea syndrome.

Our data suggest that appropriate sleep apnea syndrome management using positive airway pressure improves
right heart and pulmonary function and exercise capacity and conseguently may reduce cardiac and
all-cause mortality in heart failure patients with sleep apnea syndrome.



Sleep apnea syndrome: SAS

SAS
SAS

SAS

(cyclic
variation of heart rate (CVHR) score:
total dip /time in bed (hours) )

SAS
( 23)
CVHR score
SAS
82% 77% AUC 0.83
SAS ( 6,14,18,28)

3,4,10,17,29

¢ 4,29

38

. Yamauchi H, Yoshihisa A, Iwaya S, OwadaT,

Sato T, Suzuki S, Yamaki T, Sugimoto K,
Kunii H, Nakazato K, Suzuki H, Saitoh S,
Takeishi Y: Clinical features of patients with
decompensated heart failure after the Great
East Japan Earthquake. Am J Cardiol 112,
94-99, 2013, DIO:
10.1016/j.amjcard.2013.02.057

. Hoshino Y, Kunii H, Misaka T, Mizukami H,

Yoshihisa A, Sakamoto N, Sugimoto K,
Nakazato K, Saitoh S, Takeishi Y: Deep
seating of 5 Fr. guiding catheter across the
stenosis with 5 in 7 method was effective for
severely calcified lesion. Cardiovasc Intervent
Ther 28, 87-90, 2013, DIO:
10.1007/s12928-012-0119-y

. OwadaT, Yoshihisa A, Yamauchi H, lwaya S,

Suzuki S, Yamaki T, Sugimoto K, Kunii H,
Nakazato K, Suzuki H, Saitoh S, Tekeishi Y:
Adaptive servoventilation improves
cardiorenal function and prognosis in heart
failure patients with chronic kidney disease
and sleep-disordered breathing. J Card Fail 19,
225-232, 2013, DIO:
10.1016/j.cardfail.2013.03.005

. Yoshihisa A, Suzuki S, Yamaki T, Sugimoto

K, Kunii H, Nakazato K, Suzuki H, Saitoh S,
Takeishi Y: Impact  of adaptive
servo-ventilation on cardiovascular function
and prognosis in heart failure patients with
preserved left ventricular g ection fraction and
deep-disordered breathing. Eur J Heart Fail
15, 543-550, 2013, DIO:
10.1093/eurjhf/hfs197

. Yokokawa T, Nakazato K, Kanno Y,

Mizukami H, Kobayashi A, Yoshihisa A,
Takahashi  H, Shichishima-Nakamura A,
Ohkawara H, Noji H, Suzuki H, Saitoh S,
Ogawa K, Hisa S, Takeishi Y: Pulmonary
hypertension and refractory heart failure in a
patient  with  Crow-Fukase (POEMS)
syndrome. Intern Med 52, 1061-1065, 2013,
DIO: 10.2169/internalmedicine.52.9256

. Yamada S, Suzuki H, Kamioka M, Suzuki S,

Kamiyama Y, Yoshihisa A, Saitoh S, Takeishi
Y: Sleep-disordered bresathing increases risk
for fatal ventricular arrhythmias in patients
with chronic heart failure. Circ J 77,
1466-1473, 2013, DIO:
10.1253/circj.CJ-12-0836

. Yoshihisa A, Suzuki S, Takeishi Y: Impact of

adaptive servo-ventilation on cardiovascular
function in heart failure patients with
preserved left ventricular gection fraction and
sleep-disordered  breathing  -Utility  of
Cardio-Ankle Vascular Index-. CAVI Now &
Future 2, 32-35, 2013, DIO:

. Sato T, Yamauchi H, Suzuki_S, Yoshihisa A,

Yamaki T, Sugimoto K, Kunii H, Nakazato K,
Suzuki H, Saitoh S, Takeishi Y: Distinct
prognostic factors in patients with chronic
heart failure and chronic kidney disease. Int



10.

11

12.

13.

14.

15.

16.

Heart J 54,
10.1536/ihj.54.311
Kitazume S, Yoshihisa A, Yamaki T, Oikawaa
M, Tachida Y, Ogawa K, Imamaki R, Takeishi
Y, Yamamoto N, Taniguchi N: Soluble
amyloid precursor protein 770 is a novel
biomarker candidate for acute coronary
syndrome. Proteom Clin Appl 7, 657-663,
2013, DIO: 10.1002/prca.201200135
Yoshihisa A, Suzuki S, Owada T, Ilwaya S,
Yamauchi H, Miyata M, Yamaki T, Sugimoto
K, Kunii H, Nakazato K, Suzuki H, Saitoh S,
Takeishi Y: Short-term use of adaptive servo
ventilation improves renal function in heart
failure patients with  sleep-disordered
breathing. Heart Vessels 28, 728-734, 2013,
DIO: 10.1007/s00380-012-0303-0

Suzuki S, Yoshihisa A, Yamaki T, Sugimoto
K, Kunii H, Nakazato K, Abe Y, Saito T,
Ohwada T, Suzuki H, Saitoh S, Kubota I,
Takeishi Y, on behaf of the AVCMA
investigators: Acute heart failure volume
control multicenter randomized (AVCMA)
trial: Comparison of tolvaptan and carperitide.
J Clin Pharmacol 53, 1277-1285, 2013, DIO:
10.1002/jcph.197

Nakamura Y, Yoshihisa A, Takiguchi M,
Shimizu T, Yamauchi H, Iwaya S, Owada T,
Miyata M, Abe S, Sato T, Suzuki S, Oikawa
M, Kobayashi A, Yamaki T, Sugimoto K,
Kunii H, Nakazato K, Suzuki H, Saitoh S,
Takeishi Y: High-sensitivity cardiac troponin
T predicts non-cardiac mortality in heart
failure. Circ J 78, 890-895, 2014, DIO:
10.1253/circj.CJ13-1372

Sato T, Yamauchi H, Suzuki S, Yoshihisa A,
Yamaki T, Sugimoto K, Kunii H, Nakazato K,
Saitoh S, Takeishi Y: The prognositic
significance of seriad rena  function
measurements in chronic heart failure. J Gen
Pract 2, 10001586, 2014, DIO:
10.4172/2329-9126.1000156

Yoshihisa A, Suzuki S, Takiguchi M, Shimizu
T, Abe S, Sato T, Yamaki T, Sugimoto K,
Kunii H, Nakazato K, Suzuki H, Saitoh S,
Takeishi Y: Impact of deep-disordered
breathing on heart rate turbulence in heart
failure patients. PLOS ONE 9, 101307, 2014,
DIO: 10.137V/journal .pone.0101307

Abe S, Yoshihisa A, Takiguchi M, Shimizu T,
NakamuraY, Yamauchi H, Iwaya S, OwadaT,
Miyata M, Sato T, Suzuki S, Oikawa M,
Kobayashi A, Yamaki T, Sugimoto K, Kunii
H, Nakazato K, Suzuki H, Saitoh S, Takeishi
Y: Liver dysfunction assessed by model for
end-stage liver disease excluding INR
(MELD-XI) scoring system predicts adverse
prognosis in heart failure. PLOS ONE 9,
€100618, 2014, DIO:
10.1371/journal .pone.0100618

Nakamura Y, Kunii H, Yoshihisa A, Sato A,
Kamioka M, Nakazato K, Suzuki H, Saitoh S,
Hisa S, Takeishi Y: Tuberculous endocarditis
complicated with acute respiratory distress
syndrome: a case report. J Gen Pract 2,
1000160, 2014, DIO:

311-317, 2013, DIO:

17.

18.

19.

20.

21.

22.

23.

24,

25.

10.4172/2329-9126.1000160

Suzuki S, Yoshihisa A, Miyata M, Sato T,
Yamaki T, Sugimoto K, Kunii H, Nakazato K,
Suzuki H, Saitoh S, Takeishi Y: Adaptive
servo-ventilation therapy improves prognosis
in heart failure patients with anemia and
sleep-disordered breathing. Int Heart J 55,
342-349, 2014, DIO: 10.1536/ihj.13-354
Iwaya S, Yoshihisa A, Nodera M, Owada T,
Yamada S, Sato T, Suzuki S, Yamaki T,
Sugimoto K, Kunii H, Nakazato K, Suzuki H,
Saitoh S, Takeishi Y: Suppressive effects of
adaptive servo-ventilation on ventricular
premature complexes with attenuation of
sympathetic nervous activity in heart failure
patients with dleep-disordered breathing.
Heart Vessels 29, 470-477, 2014, DIO:
10.1007/s00380-013-0394-2

Yoshihisa A, Takiguchi M, Shimizu T,
NakamuraY, Yamauchi H, Iwaya S, OwadaT,
Abe S, Sato T, Suzuki S Oikawa M,
Kobayashi A, Yamaki T, Sugimoto K, Kunii
H, Nakazato K, Suzuki H, Saitoh S, Takeishi
Y: Cardiovascular function and prognosis of
patients with heart failure coexistent with
chronic obstructive pulmonary disease. J
Cardiol 64, 256-264, 2014, DIO:
10.1016/j.jjcc.2014.02.003

Kunii H, Yokokawa T, Sato A, Kamioka M,
Yoshihisa A, Yamaki T, Nagazawa G
Nakazato K, Takeishi Y: Acute coronary
syndrome secondary to in-stent plague
rupture occurred at 9 years after deployment
of bare metal stent. J Cardiol Case 10,
171-175, 2014, DIO:
10.1016/j.jccase.2014.06.013

Suzuki S, Yoshihisa A, Yamaki T, Sugimoto
K, Kunii H, Nakazato K, Abe Y, Saito T,
Ohwada T, Suzuki H, Saitoh S, Kubota I,
Takeishi Y: Long-term effects and prognosis
in acute heart failure treated with tolvaptan:
The AVCMA trial. Biomed Res Int 2014,
€704289, 2014, DIO: 10.1155/2014/704289
Takiguchi M, Yoshihisa A, Miura S, Shimizu
T, Nakamura Y, Yamauchi H, lwaya S, Owada
T, MiyataM, Abe S, Sato T, Suzuki S, Suzuki
H, Saitoh S, Takeishi Y: Impact of body mass
index on mortality in heart failure patients.
Eur J Clin Invest 44, 1197-1205, 2014, DIO:
10.1111/eci. 12354

Shimizu T, Yoshihisa A, Iwaya S, Abe S, Sato
T, Suzuki S, Yamaki T, Sugimoto K, Kunii H,
Nakazato K, Suzuki H, Saitoh S, Takeishi Y:
Cyclic variation in heart rate score by holter
electrocardiogram  as  screening  for
sleep-disordered breathing in subjects with
heart failure. Resp Care 60, 72-80, 2015,
DIO: 10.4187/respcare.03341

Sato T, Yamauchi H, Suzuki S, Yoshihisa A,
Yamaki T, Sugimoto K, Kunii H, Nakazato K,
Suzuki H, Saitoh S, Tekeishi Y: Serum
cholinesterase is an important prognostic
factor in chronic heart failure. Heart Vessels
30, 204-210, 2015, DIO:
10.1007/s00380-014-0469-8

Suzuki S, Yoshihisa A, Yamaki T, Sugimoto



26.

27.

28.

29.

30.

31

32.

K, Kunii H, Nakazato K, Abe Y, Saito T,
Ohwada T, Suzuki H, Saitoh S, Kubota I,
Takeishi Y: Vasopressin V2  receptor
antagonist tolvaptan is effective in heart
failure patients with reduced left ventricular
systolic function and low blood pressure. Int
Heart J 56, 213-218, 2015, DIO:
10.1536/ihj.14-248

Sato T, Yamauchi H, Kanno Y, Suzuki S,
Yoshihisa A, Yamaki T, Sugimoto K, Kunii H,
Nakazato K, Suzuki H, Saitoh S, Tekeishi Y:
Comparisons of prognostic factors between
young and elderly patients with chronic heart
failure. Geriatr Gerontol Int 15, 435-442,
2015, DIO: 10.1111/ggi.12293

NakamuraY, Kunii H, Yoshihisa A, Takiguchi
M, Shimizu T, Yamauchi H, Iwaya S, Owada
T, Abe S, Sato T, Suzuki S Oikawa M,
Kobayashi A, Yamaki T, Sugimoto K,
Nakazato K, Suzuki H, Saitoh S, Takeishi Y:
Impact of peripheral artery disease on

prognosis in hospitalized heart failure patients.

Circ J 79, 785-793, DIO:
10.1253/circj.CJF14-1280

Miyata M, Yoshihisa A, Yamauchi H, Owada
T, Sato T, Suzuki S, Sugimoto K, Yamaki T,
Kunii H, Nakazato K, Suzuki H, Saitoh S,
Takeishi Y: Impact of deep-disordered
breathing on myocardial damage and
metabolism in patients with chronic heart
failure. Heart Vessels 30, 318-324, 2015,
DIO: 10.1007/s00380-014-0479-6

Yoshihisa A, Suzuki_S, Yamauchi H, Sato T,
Oikawa M, Kobayashi A, Yamaki T,
Sugimoto K, Kunii H, Nakazato K, Suzuki H,
Saitoh S, Tekeishi Y: Beneficia effects of
positive airway pressure therapy for
deep-disordered breathing in heart failure
patients with preserved left ventricular
gection fraction. Clin Cardiol 38, 413-421,
2015, DIO: 10.1002/clc.22412

Miura S, Yoshihisa A, Takiguchi M, Shimizu
T, Nakamura Y, Yamauchi H, lwaya S, Owada
T, Miyata M, Abe S, Sato T, Suzuki S,
Oikawa M, Yamaki T, Sugimoto K, Kunii H,
Nakazato K, Suzuki H, Saitoh S, Takeishi Y:
Association of hypocalcemia with mortality
in hospitalized patients with heart failure and
chronic kidney disease. J Card Fail 21,
621-627, 2015, DIO:
10.1016/j.cardfail.2015.04.015

Shimizu T, Yoshihisa A, Kanno Y, Takiguchi
M, Sato A, Miura S, Nakamura Y, Yamauchi
H, OwadaT, Abe S, Sato T, Suzuki S, Oikawa
M, Yamaki T, Sugimoto K, Kunii H,
Nakazato K, Suzuki H, Saitoh S, Takeishi Y:
Relationship of hyperuricemia with mortality
in heart failure patients with preserved
gection fraction. Am J Physiol Heart Circ
Physiol 309, H1123-H1129, 2015, DIO:
10.1152/ajpheart.00533.2015

Sato A, Yoshihisa A, Yokokawa T, Shimizu T,
Nakamura Y, Misaka T, Kamioka M,
Kaneshiro T, Suzuki S, Kunii H, Saitoh S,
Takeishi Y: The association between
circulating  anti-angiogenic  isoform  of

2015,

33.

34.

35.

36.

37.

38.

vascular endothelial growth factor and
clinica profiles in patients with peripheral
artery disease. Int J Cardiol 207, 368-369,
2016, DIO: 10.1016/j.ijcard.2016.01.189
Shimokawa H, Kario K, DaidaH, AonumaK,
Uchiyama M, Sato T, Takayama M, Takeishi
Y, Naito H, Nakamura M, Nakamura M,
Nishizawa M, Hanzawa K, Hirata K,
Fukumoto Y, Hoshide S, Masuyama T,
Miyamoto Y, Munskata M, Morisawa Y,
Yasuda S, Yamashina A, Watanabe T, Aihara
K, Asaumi Y, Ito K, Goda A, Kobayashi A,
Koyama F, Shinke T, Sekiguchi Y, Takahashi
J, Hashimoto T, Yoshihisa A, Akaishi M, Itoh
S, Ito H, Ima Y, Umemura S, Ohta S, Ogawa
H, Kimura K, Kimura G Kurabayashi M,
Shimada K, Nonogi H, Hiro T, JCS, JSH and
JCC Joint Working Group: Guidelines for
disaster medicine for patients with
cardiovascular  diseases (JCS  2014/JSH
2014/3CC 2014) -Digest Version-. Circ J 80,
261-284, 20186, DIO:
10.1253/circj.CJ-66-0121

Suzuki S, Nakazato K, Sugimoto K,
Yoshihisa A, Yamaki T, Kunii H, Suzuki H,
Saitoh S, Takeishi Y: Plasmaleves of receptor
for advanced glycation end-products and
high-mobility group box 1 in patients with
pulmonary hypertension. Int Heart J 57,
230-240, 2016, DIO: 10.1536/ihj.15-188
Oikawa M, Sakamoto N, Kobayashi A,
Suzuki S, Yoshihisa A, Yamaki T, Nakazato K,
Suzuki H, Saitoh S, Kiko Y, Nakano H,
Hayashi T, Kimura A, Takeishi Y: Familial
hypertrophic  obstructive  cardiomyopathy
with the GLA E66Q mutation and zebra body.
BMC Cardiovasc Disord 16, 83, 2016, DIO:
10.1186/s12872-016-0262-y

Ohkawara H, Shichishima-Nakamura A,
Ikeda K, Sukegawa M, Furukawa M, Sano T,
Ueda K, Kimura S, Yoshihisa A, Noji H,
Ogawa K, Takeishi Y: Infected pancreatic
pseudocyst ruptured into stomach and colon
associated with splenic artery
pseudoaneurysm. JOP 17, 324-327, 2016,
DIO:

Sato A, Yoshihisa A, Kanno Y, Takiguchi M,
Miura S, Shimizu T, Nakamura Y, Yamauchi
H, Owada T, Sato T, Suzuki S, Oikawa M,
Yamaki T, Sugimoto K, Kunii H, Nakazato K,
Suzuki H, Saitoh S, Takeishi Y: Associations
of dipeptidyl peptidase-4 inhibitors with
mortality in hospitalized heart failure patients
with diabetes mellitus. ESC Heart Fail 3, 77
85, 2016, DIO: 10.1002/ehf2.12079
Yoshihisa A, Suzuki S, Kanno Y, Takiguchi M,
Sato A, Miura S, Masuda A, Yokokawa T,
Shimizu T, Nakamura Y, Yamauchi H, Owada
T, Abe S, Sato T, Oikawa M, Saitoh S
Takeishi Y: Prognostic significance of
periodic leg movements during sleep in heart
failure patients. Int J Cardiol 212, 11-13, 2016,
DIO: 10.1016/j.ijcard.2016.03.007

131




10.

- . 49

(2013.6.14, )
Suzuki S, Yoshihisa A, Abe Y, Saito T,
Ohwada T, Kubota I, Saitoh S, Takeishi Y.
Acute heart failure volume control trid: the
comparison of tolvaptan and carperitide.
Congress of the European Society of
Cardiology 2013 (2013.8.31-9.4, Amsterdam,
The Netherlands)

. 6l
(2013.9.20-9.22, )

. 61
(2013.9.20-9.22, )

Suzuki S, Yoshihisa A, Shimizu T, Yamauchi
H, Owada T, Miyata M, Abe S, Sato T,
Yamaki T, Sugimoto K, Kunii H, Nakazato K,
Suzuki H, Saitoh S, Takeishi Y. Adaptive
servo-ventilation therapy improves long-term
prognosis in heart failure patients with
anemia and deep-disordered  breathing.
Scientific Sessions of American Heart
Association 2013 (2013.11.16-11.20, Dadllas,
Texas, USA)

Shimizu T, Yoshihisa A, Iwaya S, Miyata M,
Abe S, Sato T, Suzuki S, Sugimoto K, Yamaki
T, Kunii H, Nakazato K, Suzuki H, Saitoh S,
Takeishi Y. Cyclic variation of heart rate score
by holter ECG for screening sleep disordered
breathing in heart failure patients. Scientific
Sessions of American Heart Association 2013
(2013.11.16-11.20, Dallas, Texas, USA)
Yoshihisa A, Suzuki S, Yamada S, Suzuki H,
Takeishi Y. Impact of deep-disordered
breathing on vascular dysfunction and

ventricular arrhythmias in heart failure
patients
. 17
(2013.11.28-11.30, )

): CKD
ASV(Adaptive-Servo Ventilation)

4
(2014.2.27-3.1, )

19
~NETEKRTRAZXLELL )~
(2014.5.24, )

.ASV Upto

11

12.

13.

14.

15.

16.

17.

18.

19.

date: HFpEF ASV
31
-SAS summit
Interventionist
- (2014.6.7, )
ASV (Adaptive-Servo
Ventilation)

59
(2014.6.12-6.15, )

SDB -

. 39

(2014.7.3-7.4, )
Suzuki S, Yoshihisa A, Abe Y, Saitoh T,
Ohwada T, Suzuki H, Saitoh S, Kubota I,
Takeishi Y. Vasopressin V2  receptor
antagonist tolvaptan is effective in heart
failure patients with reduced left ventricular
systolic function and low blood pressure.
Congress of the European Society of
Cardiology 2014 (2014.8.30-9.3, Barcelona,

Spain)

CRT

. 62
(2014.9.26-9.28, )

(COPD)

B
. 62
(2014.9.26-9.28, )
Yoshihisa A, Suzuki S, Takeishi Y. HFpEF -
—: Impact of adaptive
servo-ventilation on cardiovascular function
and prognosis in patients with HFpEF and
sleep-disordered breathing HFpEF
SDB (symposium).
18
(2014.10.10-10.12, )
Yoshihisa A, Suzuki S, Takeishi Y.
. Do adaptive servo-ventilation
improve prognosis in heart failure patients?
ASV
(symposium). 18
(2014.10.10-10.12, )
Suzuki S, Yoshihisa A, Miura S, Takiguchi M,
Shimizu T, Abe S, Sugimoto K, Yamaki T,
Kunii H, Nakazato K, Suzuki H, Saitoh S,
Takeishi Y. Non-invasive positive airway
pressure improves mortality in heart failure
patients with preserved left ventricular
gection fraction and Sleep-disordered
breathing. Scientific Sessions of American
Heart Association 2014 (2014.11.15-11.19,
Chicago, USA)
Suzuki S, Nakazato K, Sugimoto K,
Yoshihisa A, Yamaki T, Kunii H, Suzuki H,
Saitoh S, Takeishi Y. The impact of plasma




20.

21.

22.

23.

24,

25.

26.

27.

28.

levels of receptor for advanced glycation
end-products and high mobility group box 1
in patients with pulmonary hypertension.
Scientific Sessions of American Heart
Association 2014 (2014.11.15-11.19, Chicago,
USA)
Yoshihisa A, Nakamura Y, Kunii H, Takeishi
Y. Impact of peripheral artery disease on
prognosis in patients with heart failure
(Plenary Session). 79

(The 79th Annual Scientific
Meeting of the Japanese Circulation Society)
(2015.4.24-4.26, )
Yoshihisa A, Suzuki S Takeishi Y.
Non-invasive positive airway pressure
ventilation improves cardiac performance
(Controversy). 79

(The 79th Annual Scientific
Meeting of the Japanese Circulation Society)
(2015.4.24-4.26, )

. 79

(The 79th
Annual Scientific Meeting of the Japanese
Circulation Society) (2015.4.24-4.26, )

40 ' (2015.7.2-7.3,
)
1 1 AS\/ -
SERVE-HF
; . 63

(2015.9.18-9.20,

)
Yoshihisa A, Kanno Y, Shimizu T, Yamauchi
H, Sato T, Suzuki S, Oikawa M, Kobayashi A,
Saitoh S, Takeishi Y. Beneficial effects of
positive airway pressure therapy for
sleep-disordered breathing in heart failure
patients with preserved left ventricular
gjection fraction (SDB HFpEF

) (

. 19
(2015.10.22-10.24, )
Suzuki S, Nakakzato K, Sugimoto K,
Yoshihisa A, Yamaki T, Kunii H, Suzuki H,
Saitoh S, Takeishi Y. The impact of
anti-angiogenic  isoform  of  vascular
endothelial growth factor a in patients with
pulmonary hypertension. Scientific Sessions

of American Heart Association 2015
(2015.11.7-11.11, Orlando, USA)
, , . ASV
HFpEF

. 10
(2016.2.27, )
Yoshihisa A, Suzuki S, Takeishi Y. Front line
of sleep disordered breathing management:
Management of sleep disordered breathing in
heart failure patients with preserved left
ventricular gection fraction (symposium).

29.

¢y

@

®

80 (The
80th Annual Scientific Meeting of the
Japanese Circulation Society)

(2016.3.18-3.20, )
Yoshihisa A, Yamauchi H, Suzuki S, Takeishi
Y. 5 -

- Clinicd
features of patients with decompensated heart
failure after the Great East Japan Earthquake

80

(The 80th Annual
Scientific Meeting of the Japanese Circulation
Society) (2016.3.18-3.20, )

1

12
Q&A -
-[ 2]

71-78 2013

(YOSHIHISA, Akiomi)

40448642

(SUZUKI, Satoshi)

60536944



