A

p={111s

T DEE

Impact of physical performance on exercise capacity in older patients
with heart failure with reduced and preserved ejection fraction.
(LEZEHROKT L 2 min b A afE e
FEERHROR NGO~ ERFITBT 5

SRBE MK T 25 EB A REIC 5 2 25 E T D\ T)

May, 2022
(2022 £ 5 H)

Kenichiro Saka
I BE—HP

Department of Medical Science and Cardiorenal Medicine

Yokohama City University Graduate School of Medicine
Rk EEETIIERL AR PR

(Doctoral Sub-supervisor : Masaaki Konishi, Lecturer)
(WFFEHaEE « /NE  IEKE ST
(Doctoral Supervisor : Koichi Tamura, Professor)

(fe5#H : HiY 2— #d%)



L DR
Impact of physical performance on exercise capacity in older patients with heart failure with
reduced and preserved ejection fraction.
(LEEEHEOMET L 2SO 2B L EERINR R -G oA 2EFH CET 2
SHRBETHE T 25 E BN A REIC 5 2 2 BT D 0)

Impact of physical performance on exercise capacity in older patients with heart failure with

reduced and preserved ejection fraction - ScienceDirect

L. Fei

OAZFEEIIREEE, AENR, SERMORE, SMUEMEORE, OIEAREE %2 & Dk~ 72
DEBOFER & L TA L 2EREECH % (Benjamin, et al. 2017; Konishi et al. 2016). #EB)jfiif
BREOETIZOALZO FELIERD 1 2TH Y, EEOEHOKT LEHE L FEAR O T
KFTbH 3 EHEINTW 3 (Del Buono, et al. 2019). .LALRIC BT 23 EHMREEDKT
T OBEREDIK T2 B RE Tl e &, ZRTFICE 2D DTH 5 A[HEN: D B % (Del Buono et
al. 2019). OAEEFIC BT 2 EFMARK T OISO ER D —> & LT, B0l
2% (Barrett- O'Keefe et al. 2014; Haykowsky, et al. 2011; Kono, et al. 2020; Fiilster, et al. 2012)
DBESHONT VB, ZNITMAT, N7 v AEREDIK T 2 &L SN DT L, %<
DEEEICAEIEL TB Y, BEEICEFMEGEDIK T IC D253 &t X LT % (Karlsson,
et al. 2013). ZHW 2 HIRBES) DAKT (204 22 DEBE A RED R EZERKIC D 72> T
beEZbND. FRC, EEBRBERREZN T 5044 (HFpEF) &, BECHH T DY 2
I REWEROLHICE < B S 5 (Karlsson, et al. 2013; Ganz and Latham, 2020). L 2L
e OB I I 1T 2B A R T O R 2 A L 7= KR 72 % fax L [FT9E O s
Z7ev, X HICEERHFEAET L 72044 (HFrEF) & X ' HFpEF iIcB W\ T, HikhE
DHEBINAREICE D X S ICBG L T 200X EAHTS 5.

AWE TR, SO REBE 2 NRIC, BEEEOFHMZ 7 — 2 20 AN CHEB)I A HE
DHERT%#MET L, X 51 HFpEF & HFEF 0% 7 7' v — F@M %17 - 7=.

2. NRBIXUSHE

ARIEIZOAREDBMICTABEL7ZBEICE T2 7L A LVOHRRE Tk L OEEN:%
M+ 22 L %HME L7 FRAGILE-HF LY 2 Y ©OF — X 27 % ik % =2 &
— M TH B (Matsue Y, et al. 2020). FRAGILE-HF L~ 2 + U |3 2016 £ 9 H2 5 2018
3 HE CicEWN 15 bt (B ket RaAmbe, 7 Wbt idile) O TARBEL 72,
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65 L B CHURATRE R MEER 2 R & LT 5. SIEl 1205 4o (65 i L) Akt

B CPEAERT 80 /K, J1E 57.4%) x5 2 HEMNT 21T o 7. EEITARE X 6 AT

7 A MC X 2 TIREE ORI L 72, B RRES AKX T XA T3 1.0m/FLAT, 5 HDzb |

230 KA 12 # LA E, % 7213 Short Physical Performance Battery T 9 miLAT & E& L 7-.

Wge 7 — 2%, KR¥WBEEwRL v b7 — 7R L 2 2 2 U 225 AFT& % (unique

identifier: UMIN000023929). H§iEii 2 KEMET RIGGER + v 2 — o ftmilZ B &
(5 :B161000019).

3. R

PRI CTER I N B ARES DK T 132D 83.9%IC380 bz,

HFpEF 13 HFrEF & HifKL, XY &Eilis(p <0.001)T BMI 2855 < (p = 0.007), &A%
2>o7-(p <0.001). HFpEF (% HFrEF & It L, 1K F(76.8% vs. 68.5%, p = 0.001) &
ERBE DK T (87.2% vs. 80.5%, p = 0.002) % X b % b 7=,

6 SrRERATEREE IR 252 £ 126m T3 Y, HFpEF T 234 £ 126m, HFrEF <270 +
124m & H &< HFrEF TE 2 - 72(p <0.001).

LAEREESNTCE, Bid) (BN LBEEIOZNETNhD AT A —% HTHE,
TAUBERY TR, NT VAT AL A6 SR TRHE TR & A7 BB A RE O T
LRERTFTH o7z (FAcofFEHELB L pfi : #21 B 0.121, p <0.001, HfTH#E B
0.371, p <0.001, K¥zb LAY 72 B 0128, p<0.001, NIV RFZXF B
0.159, p <0.001).

BV AT A4y ZEEEITIC X B &, BRRETI O T 03 6 I TRERE (<300m)
L AT 2 3L L CBS T A S kAR S iz (FA%EA v XK 10.28, P <0.001). Z
DORAfRIZ, HFpEF G+ v X 14.69, p<0.001) <% HFrEF (%A v XM
11.25, p<0.001) <Td[AKEICF#D 5, HFpEF & HFEF o £% oI A ER 12320
Lo 72(p=0.771).

B DA EERECREHEN R T 2EEK AL CTH Y, HFpEF & HFEF & 25
DO TR REET XS LA BE I T 2 EENHARE & 2 L CBRL v e

AN

4. B
AW+ 72 8@ HFpEF & HFrEF O ElfiEE 2 W RIOA DS L DRI T-D
s O EENNARE DR E RN ZTE L 201D COWETH 5.



B DA EF I L BEREN MR N Z E L A IC o 7. SERERSFICEY,
fh (B1) & BikaEN CRTEE, BTibT A, NTVRTAL) DT A=K7,
DA RDEIHAFEIL T O L 72 REERKTH 5 Z LWL IR -T2, 72/, Bk
RES), SEBINAREDBLEEIC DWW T, EEINESHER SN T2 BE LT LW EE
DOENCHEERRBHE I N Ao 72, 2h b ORRIZ, DA RO EBINARE T O fFHE L
CEBEWT, GEREENOHEDSERMICEETH L L ERLTWE EEZLN, GiKEENIZ
RO N7 & 2 C O RIS 2 2 L AT E 2 DT, FEROS AWFZE CHEBNRAHE O (LHE
L LTHIKEE Ml g Z LIk B ATRENEDS B 5.

fEEmE LT, AMECIHEIRORSEREFICELCERREROHE - (KT ichrb b
T, fid & BRRET) O T AN OA R O BT EE & 0L L CBIE T 2 T L AR . &
ho oA, HFpEF & X U HFrEF O &t E B¢, EHIMNARED 1A - ¥ 72 |3 HERE
ZHWR L LM AMTE 2 Eftid 2 BROBER 2RI E 20, Ly RXExvRPL—=v 7l
NTVAF ==V OB EDE X, FERIICHGEE S 1L 2 REE O & 2 /i AlIETH 5
J.



51 Sk
Al-Gindan, Y.Y., Hankey, C., Govan, L., Gallagher, D., Heymsfield, S.B., Lean, M.E. (2014)
Derivation and validation of simple equations to predict total muscle mass from simple

anthropometric and demographic data. Am. J. Clin. Nutr. 100 (4), 1041-1051.

ATS statement: guidelines for the six-minute walk test. (2002) Am. /. Respir. Crit. Care
Med. 166 (1), 111-117.

Barrett-O'Keefe, Z., Lee, ].F., Berbert, A., Witman, M.A.H., Nativi-Nicolau, J., Stehlik, J., et
al. (2014) Hemodynamic responses to small muscle mass exercise in heart failure patients

with reduced ejection fraction. Am. J. Phys. Heart Circ. Phys. 307 (10), H1512-H1520.

Benjamin, E.J., Blaha, M.]., Chiuve, S.E., Cushman, M., Das, S.R., Deo, R., et al. (2017)
Heart disease and stroke Statistics-2017 update: a report from the American Heart

Association. Circulation. 135 (10), e146—e603.

Chen, L.-K., Woo, J., Assantachai, P., Auyeung, T.-W., Chou, M.-Y., lijima, K., et al. (2020)
Asian working Group for Sarcopenia: 2019 consensus update on sarcopenia diagnosis and

treatment. /. Am. Med. Dir. Assoc. 21 (3), 300-307.e2.

Cruz-Jentoft, A.]., Bahat, G., Bauer, J., Boirie, Y., Bruyere, O., Cederholm, T., et al. (2019)
Sarcopenia: revised european consensus on definition and diagnosis. Age Ageing. 48 (1),

16-31.

Del Buono, M.G., Arena, R., Borlaug, B.A., Carbone, S., Canada, J.M., Kirkman, D.L., et al.,
(2019) Exercise intolerance in patients with heart failure: JACC state-of-the-art review. /.

Am. Coll. Cardiol. 73 (17), 2209-2225.

Faggiano, P., D'Aloia, A., Gualeni, A., Brentana, L., Dei, Cas L. (2004) The 6 minute
walking test in chronic heart failure: indications, interpretation and limitations from a

review of the literature. Eur. /. Heart Fail. 6 (6), 687-691.



Ferreira, J.P., Metra, M., Anker, S.D., Dickstein, K., Lang, C.C., Ng, L., et al. (2019)
Clinical correlates and outcome associated with changes in 6-minute walking distance in
patients with heart failure: findings from the BIOSTAT-CHF study. Eur. /. Heart Fail. 21
(2), 218-226.

Forman, D.E., Arena, R., Boxer, R., Dolansky, M.A., Eng, ].]., Fleg, ].L., et al. (2017)
Prioritizing functional capacity as a principal end point for therapies oriented to older adults
with cardiovascular disease: a scientific statement for healthcare professionals from the

American Heart Association. Circulation. 135 (16), e894—-e918.

Fiilster, S., Tacke, M., Sandek, A., Ebner, N., Tsch ~ ope, C., Doehner, W., et al. (2012)
Muscle wasting in patients with chronic heart failure: results from the studies investigating

co-morbidities aggravating heart failure (SICA-HF). Eur. Heart J. 34 (7), 512-519.

Ganz, D.A., Latham, N.K. (2020) Prevention of falls in community-dwelling older adults. V.
Engl. . Med. 382 (8), 734-743.

Guralnik, J.M., Ferrucci, L., Pieper, C.F., Leveille, S.G., Markides, K.S., Ostir, G.V., et al.
(2000) Lower extremity function and subsequent disability: consistency across studies,
predictive models, and value of gait speed alone compared with the short physical

performance battery. /. Gerontol. A Biol. Sci. Med. Sci. 55 (4), M221-M231.

Guralnik, J.M., Simonsick, E.M., Ferrucci, L., Glynn, R.]., Berkman, L.F., Blazer, D.G., et
al. (1994) A short physical performance battery assessing lower extremity function:

association with self-reported disability and prediction of mortality and nursing home

admission. /. Gerontol. 49 (2), M85-M94.
Haykowsky, M.]., Brubaker, P.H., John, J.M., Stewart, K.P., Morgan, T.M., Kitzman, D. W.
(2011) Determinants of exercise intolerance in elderly heart failure patients with preserved

ejection fraction. /. Am. Coll. Cardiol. 58 (3), 265-274.

Ho, K.K., Anderson, K.M., Kannel, W.B., Grossman, W., Levy, D. (1993) Survival after the



onset of congestive heart failure in Framingham heart study subjects. Circulation. 88 (1),

107-115.

Ingle, L., Shelton, R.J., Rigby, A.S., Nabb, S., Clark, A.L., Cleland, J.G. (2005) The
reproducibility and sensitivity of the 6-min walk test in elderly patients with chronic heart

failure. Eur. Heart J. 26 (17), 1742-1751.

Jones, S.E., Kon, S.S.C., Canavan, J.L., Patel, M.S., Clark, A.L., Nolan, C.M., et al. (2013)
The five-repetition sit-to-stand test as a functional outcome measure in COPD. Thorax. 68

(11), 1015-1020.

Kamiya, K., Hamazaki, N., Matsue, Y., Mezzani, A., Corr’a, U., Matsuzawa, R., et al. (2018)
Gait speed has comparable prognostic capability to six-minute walk distance in older

patients with cardiovascular disease. Eur. /. Prev. Cardiol. 25 (2), 212-219.

Kamiya, K., Masuda, T., Matsue, Y., Hamazaki, N., Matsuzawa, R., Tanaka, S., et al. (2017)
Prognostic usefulness of arm and calf circumference in patients =65 years of age with

cardiovascular disease. Am. /. Cardiol. 119 (2), 186-191.

Kamiya, K., Masuda, T., Matsue, Y., Inomata, T., Hamazaki, N., Matsuzawa, R., et al.

(2016) Complementary role of arm circumference to body mass index in risk stratification in

heart failure. JACC Heart Fail. 4 (4), 265-273.

Kamiya, K., Mezzani, A., Hotta, K., Shimizu, R., Kamekawa, D., Noda, C., et al. (2014)
Quadriceps isometric strength as a predictor of exercise capacity in coronary artery disease

patients. Eur. J. Prev. Cardiol. 21 (10), 1285-1291.

Karlsson, M.K., Magnusson, H., von Schewelov, T., Rosengren, B.E. (2013) Prevention of
falls in the elderly—a review. Osteoporos. Int. 24 (3), T47-762.

Konishi, M., Ishida, J., Springer, J., von Haehling, S., Akashi, Y.]J., Shimokawa, H., et al.

(2016) Heart failure epidemiology and novel treatments in Japan: facts and numbers. ESC



Heart Fail. 3 (3), 145-151.

Konishi, M., Kagiyama, N., Kamiya, K., Saito, H., Saito, K., Ogasahara, Y., et al. (2020)
Impact of sarcopenia on prognosis in patients with heart failure with reduced and preserved

ejection fraction. Eur. J. Prev. Cardiol. Aug 9;28(9):1022-1029.

Kono, Y., Izawa, H., Aoyagi, Y., Ishikawa, A., Sugiura, T., Mori, E., et al. (2020) The
difference in determinant factor of six-minute walking distance between sarcopenic and

non-sarcopenic elderly patients with heart failure. /. Cardiol 75 (1), 42-46.

Nishimura, T., Arima, K., Okabe, T., Mizukami, S., Tomita, Y., Kanagae, M., et al. (2017)
Usefulness of chair stand time as a surrogate of gait speed in diagnosing sarcopenia. Geriatr

Gerontol Int. 17 (4), 659-661.

Ponikowski, P., Voors, A.A., Anker, S.D., Bueno, H., Cleland, J.G.F., Coats, A.].S., et al.
(2016) 2016 ESC guidelines for the diagnosis and treatment of acute and chronic heart
failure: the task force for the diagnosis and treatment of acute and chronic heart failure of

the european Society of Cardiology (ESC)Developed with the special contribution of the
heart failure association (HFA) of the ESC. Eur. Heart J. 37 (27), 2129-2200.

Porto, J.M., Nakaishi, A.P.M., Cangussu-Oliveira, L.M., Freire Junior, R.C., Spilla, S.B.,
Abreu, D.C.C. (2019) Relationship between grip strength and global muscle strength in
community-dwelling older people. Arch. Gerontol. Geriatr. 82, 273-278.

Rostagno, C., Olivo, G., Comeglio, M., Boddi, V., Banchelli, M., Galanti, G., et al. (2003)
Prognostic value of 6-minute walk corridor test in patients with mild to moderate heart

failure: comparison with other methods of functional evaluation. Eur. J. Heart Fail. 5 (3),

247-252.

Warraich, H.J., Kitzman, D.W., Whellan, D.]., Duncan, P.W., Mentz, R.]., Pastva, A.M., et
al. (2018) Physical function, frailty, cognition, depression, and quality of life in hospitalized
adults >/=60 years with acute decompensated heart failure with preserved versus reduced

ejection fraction. Circ. Heart Fail. Nov;11(11):005254.



Y Matsue K Kamiya H Saito K Saito Y Ogasahara E Maekawa , et al. (2020) Prevalence and
prognostic impact of the coexistence of multiple frailty domains in elderly patients with

heart failure: the FRAGILE-HF cohort study. Eur. /. Heart Fail. Nov;22(11):2112-2119.

Yancy, C.W., Jessup, M., Bozkurt, B., Butler, J., Casey Jr., D.E., Drazner, M.H., et al. (2013)
2013 ACCF/AHA guideline for the management of heart failure: a report of the American
College of Cardiology Foundation/American Heart Association task force on practice

guidelines. /. Am. Coll. Cardiol. 62 (16), e147-e239.



a3 H
I E#X
Impact of physical performance on exercise capacity in older patients with heart failure with
reduced and preserved ejection fraction
Saka K, Konishi M, Kagiyama N, Kamiya K, Saito H, Saito K, Ogasahara Y, Maekawa E,
Misumi T, Kitai T, Iwata K, Jujo K, Wada H, Kasai T, Nagamatsu H, Ozawa T, Izawa K,
Yamamoto S, Aizawa N, Makino A, Oka K, Kimura K, Tamura K, Momomura S, Matsue Y
MERES ¢ Experimental Gerontology, Vol.156, 111626, 2021

I RS
Relation between the SYNTAX score and culprit vessel vulnerability in non-ST-segment
elevation acute coronary syndrome.

Saka K, Hibi K, Kozuma K, Maejima N, Okada K, Matsuzawa Y, Endo M, Iwahashi N,
Tsukahara K, Kosuge M, Ebina T, Umemura S, Kimura K

MERES + JACC Cardiovasc Imaging. Vol.8, No.4, Page 496-498, 2015

I ZFimX
Renin-angiotensin system inhibitors and the severity of coronavirus disease 2019 in
Kanagawa, Japan: a retrospective cohort study.

Matsuzawa Y, Ogawa H, Kimura K, Konishi M, Kirigaya J, Fukui K, Tsukahara K, Shimizu
H, Iwabuchi K, Yamada Y, Saka K, Takeuchi I, Hirano T, Tamura K

MERE4 © Hypertens Res. Vol.43, No.11, Page1257-1266, 2020

Association of endothelial function with thin-cap fibroatheroma as assessed by optical
coherence tomography in patients with acute coronary syndromes.

Matsuzawa Y, Hibi K, Saka K, Konishi M, Akiyama E, Nakayama N, Ebina T, Kosuge M,
Iwahashi N, Maejima N, Tamura K, Kimura K

MERE# © Ther Clin Risk Manag. Vol.15, Nol5, Page285-291, 2019

Association between blood glucose variability and coronary plaque instability in patients

with acute coronary syndromes.


https://pubmed.ncbi.nlm.nih.gov/25457762/
https://pubmed.ncbi.nlm.nih.gov/25457762/
https://pubmed.ncbi.nlm.nih.gov/32820236/
https://pubmed.ncbi.nlm.nih.gov/32820236/
https://pubmed.ncbi.nlm.nih.gov/30858708/
https://pubmed.ncbi.nlm.nih.gov/30858708/
https://pubmed.ncbi.nlm.nih.gov/26289581/
https://pubmed.ncbi.nlm.nih.gov/26289581/

Okada K, Hibi K, Gohbara M, Kataoka S, Takano K, Akiyama E, Matsuzawa Y, Saka K,
Maejima N, Endo M, Iwahashi N, Tsukahara K, Kosuge M, Ebina T, Fitzgerald PJ, Honda
Y, Umemura S, Kimura K

MERE# © Cardiovascular Diabetol. Vol.20, Nol4, Pagell1, 2015

Association between gait speed as a measure of frailty and risk of cardiovascular events after
myocardial infarction.

Matsuzawa Y, Konishi M, Akiyama E, Suzuki H, Nakayama N, Kiyokuni M, Sumita S,
Ebina T, Kosuge M, Hibi K, Tsukahara K, Iwahashi N, Endo M, Maejima N, Saka K,
Hashiba K, Okada K, Taguri M, Morita S, Sugiyama S, Ogawa H, Sashika H, Umemura S,
Kimura K

MEsE% © J Am Coll Cardiol. Vol.61, No.19, Page1964-72, 2013

Relationship Between Thickness of Calcium on Optical Coherence Tomography and Crack
Formation After Balloon Dilatation in Calcified Plaque Requiring Rotational Atherectomy.
Maejima N, Hibi K, Saka K, Akiyama E, Konishi M, Endo M, Iwahashi N, Tsukahara K,

Kosuge M, Ebina T, Umemura S, Kimura K
MERES © Circ J. Vol.80, No.6, Pagel413-9, 2016

Morphological features of non-culprit plaques on optical coherence tomography and
integrated backscatter intravascular ultrasound in patients with acute coronary syndromes.
Maejima N, Hibi K, Saka K, Nakayama N, Matsuzawa Y, Endo M, Iwahashi N, Okuda J,
Tsukahara K, Tahara Y, Kosuge M, Ebina T, Umemura S, Kimura K
MERE4 o Eur Heart | Cardiovasc Imaging. Vol.16, No.2, Page190-7, 2015


https://pubmed.ncbi.nlm.nih.gov/23500222/
https://pubmed.ncbi.nlm.nih.gov/23500222/
https://pubmed.ncbi.nlm.nih.gov/27087360/
https://pubmed.ncbi.nlm.nih.gov/27087360/
https://pubmed.ncbi.nlm.nih.gov/25240169/
https://pubmed.ncbi.nlm.nih.gov/25240169/



