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[ Abstract]

Frailty is a geriatric syndrome caused by a decrease in multi - system physiological

reserve and function, which reduces the elderly’s ability to stress the internal and external environment and

maintain homeostasis, and increases the risk of adverse health events. The incidence of frailty and pre-

frailty in stroke patients is the highest and significantly higher than that in non-stroke patients, while the

prevalence of cerebrovascular disease in frailty patients is also significantly increased and the prognosis is

worse. This paper intends to review the potential association between frailty and cerebrovascular disease.

[Key words] Protein-energy malnutrition; Stroke; Aged;

This study was supported by the National Key

Review

Research and Development Program (No.

2018YFC2000400, 2018YFC2002000) and the National Natural Science Foundation of China (No.

81971102).
Conflicts of interest: none declared

B e — ML AR EAL X B AR+
oy, DLALIA 2 2 G025 B 4 R D RE T B O
AL T RO R DL B R I RE ) AR K
B Bk AEBE A TS AR B R Y R A AU

doi: 10.3969/j.issn.1672-6731.2021.01.007

e wmH B RESEITME A (W H %S
2018YFC2000400) ; E % & i WF & i % W H (B H 4 5 :
2018YFC2002000) ; [ % H AR BH ¥ R & ¥ B W H (W H 4 5 -
81971102)

P55 A7 - 100020 45 B2 R K A7 BT b 5t 5 BH B2 e o 25 P B
CREGS , AEZ  ZERE AR, 2R IUA ) ;200433 [, B R ANKFE
TG 5% B AR ZE 2 U 3 T 90 0 &8 (%0 ) 5200092 F g,
T 5 R 2 1 2 ot B2 5 B A B R (R )

TEIRVEH - 25 UH , Email : 2431965@qq.com

It R AR CHE R 5 B RN 13% ~ 24%,
80 % LU I AR B ik 50% . 355 Ml AR R U
S S 2 Y PR 1 RE RIS 0, R 218 R e g T
AN R R S 0 KU O I A e O A N
UL IR R L AR A D DR BT G i 4 e S A 22 1)
AE B A5 1Y — S PR . H AT TR E Y 2 i A
H 2 B, o 555 A0 I 457 R0 0 238 B 4R 0% 1 19
B TR PR R o 55 5 0 0l A e =2 R] Y AH
ORI M X DA 2 A1 N i i 45908 1005 AT AE R
P& v A0 T S R e R A B R
“EEES MR I I W B 2001 4F Fried % 7R
10 3 55 R B IR AE R 55— L 8 A 10
W5 , 5t 5 FH O/ Brien 25 /T 1968 4E i i , LL#t X 2 4F
NBERAS AR SO N R AE o H I, 3 55 47 I



op E AR 2 P 24 7 2021 4F 1 H 45 21 4555 1)

Chin J Contemp Neurol Neurosurg, January 2021, Vol. 21, No. 1

. 31 .

NHB R T Z W8 L, Bl Rockwood FY) “ it [ 22
7R R Fried B9 <255 BB Rockwood
A < e B R BB RDKE R 55 0 U — R R R
it B XURSIR A, 2 5 A7 18 R G A A IR A AR B 45
U A P S T R A AR el P
MIME S A TR S 2 2 = 59 25 G AR Z [A), W1 Fried
(1) 3 55 2 A0 B R AR Al S AR K S e A T
(DAY R R T B (2) 9 = o (3) K415 Bl [
ik ()8 I3 T B (5) 4758 B EE Wi . [6) I A7 7 |
W5 I bR o ) 33 K LA A E U RS, 1~ 2 30
A SO RS, S WO AR AE W g B

R 5555 R B 1005 9 P AR AR A A AT O 1 1 KT
ThE, ZH IR AIIRAE o KA RO 900 2 52, 1
M 8 R B R R S TR AR
Whitehall IT BA 51 #F 75 & 7% , £ 45 Framingham Jiit %% /7
f& B PF 43 (FSRS) 76 PN B9 4 oo 1L 5 f& B8 0 43 35 ]
DL 502 55 14 0 2%, e il & FSRS 14 B3 Jm 1 4
b 25 .10 4F 5 B 59 & 0 R 00 AT 8 n 359%
Taylor-Rowan % "' i 1) iy WP K5 097 18 A9F 90 AR B8 52
55 48 BC(FD) bR > PP 0 o 3 v 28 R 59 B R, R
A 80% 1 2 M i A< v f 3 AL T 0 5 Bl 59
WRAS , W 2 TAR A b A B AR Y 14% FIAE X
NBERY 119 " 3 551 6T i 2 o 4 5% g B 117 1%
A EAR T B, M 50% 11 58 & 7 G A
R IR A T o 55 B DR S | 1 2 R AT A ik A
SRR RO B N E I A RN R R (B S = )
W1 R 5 I FE AR . Meta 20 AT 7, il A< v 2R 3 o 55
HIT I 56 2R 49% (95%C1: 42.000 ~ 57.000, P <
0.001; F=47.100%) , % 55 0 2 h 22% (95%CI:
16.000 ~ 27.000, P<0.001; F=50.800%) ¥, %55
4 00 1 LA RE 0 R TR W T, IO O S
J R0 3 55 F8 A Ml A e SR R 4000 Ry 4% F110%
ok KR Y R T 2 X6 O B I A s 5 55 A A
KA AT R, Horp — T+ XCWF 5T, ) A 3 55 il
19155 0 1 10055 0 (e AR Bl IR o 7 5 v ARG
B Z MM ER LB BRI 4.4 4, LA R R,
PERE AR WS PR R T, R T0 R 59 19 B O I 5505 A
HEN 7511000 N AE, e 2 A7 — I 55 bn o 1Y S8 0
L5 95 & A KU, 184 10 309% , 5 28 35 3 391 5 55 b v
S0 I 9 I AU 38 00 80% 5 B — WA 5Y
RS BE R 8.7 AR JE R A O LB SE .0 ) 3 v
ol 0 A v A5 O A I A ) RIS T 8GN 35% , 3 G
B DA PR B 3 O B 3 T R PR O

55 55 B 155 09 00 O IR PR B AIE T BAE B, R
S XX P TUAIF 5% X5 A X ik I S A PR A e
WF5E S, i I DR Y AR g 3 2 4
i 10 4 9 A B PR ER B AT R s 0 kA 5 R
e L s 2 I L 76 9 1) 22 i B PR 3%, v I s 5 o s
Z 8] S A ELAR R OG AR < e 55 AR A Y I AR R
M 72% (95%C1: 0.660 ~ 0.790, P < 0.001; F =
93.100%) ; = Il JE B & 1 2 5 8RR O 14%
(95%CI:0.120 ~ 0.170, P< 0.001; F = 96.200%) "',
A NI 119%™ o B8 DR X 145 P B 1 43
BT BB ks B RE Ak, 2 i A e e B A S A
T B R AT (IR) 5 LA % 1 52 A5G, A b
P9 P 3 Ao i B FE AU A i 5 0 kA
55 DU DAL PR o D oy 32 PR BE N R AL BE R 1Y
RZS o PR TG B0 B AR J2& Fried 52 55 3 A 745 A1 5 131
Pl 2 — 7 3E 2 R T 3 sh T DL R AR A A v K
AL T 3 55 RS 0 2 AR N R g 356 2l ek 20 i fife
G A H ARG 384 T P e A 8 T R SR R R
5 M 10 A5 9 s (] 0% 2 AL R, A8 M R RN At g
WM W EE Rz —
WFFE 7, 3 55 O LV E Al i R -6(1L-6) i
WIEH T -a(TNF-a) PH1 C 0 K 1 (CRP) P45 &
PR - 3R 3R K P 3 T AR 55 B Bl A
5| 7 A 0 EC 98 1 f IL-6 \ TNF-o #1 CRP 25 £ Fh &
PE DR - 75 i 2 23 ) 30 5 4R 5 IS i - s o s 5 Bk
T 5 4 20 4 B AE T 0 R 4k P R
55 5 22 M LR Y TS AH DG, 2 A S
A AR T T R R S FE A (m P R PE M
EH AR, 58 FARIEA B3k AR
I FE R A b TE RO OE Yt g AR R T
5 LomFLEE I 1A 007 AR5 A R FEF & A R B 1
15 ~1.6 DHAL FHIERRE I3 ~5 A, Hix
T IR 5 AR TG 26 P R 5 i I 4 R B
4 ke O JIBE T S o it B S e AR SRR ST O A E
RAEFMFmEY, S B EMIL, 258 E
W5 175 55 ™ 5, Hunt-Hess 1 Fisher 70 2% 50 & A% B I}
[a] B A8 B R S B B Glasgow Bk 5 32 (GCS) P
o3 B BT A B8 T 1) 14 Ry s AR A 5 1 B 40 (]
55 HOE AL Bl O R R A R AN A N BOR R
ok i A I s T AR R S R T B AT U S
FOMER TN = TR 55 B A, SR R M
Pb, o 55 R BE M R AR K 6.2 f5 . di Uk
AT UL, i A 55 R B Y 0 B I A5 9 B e AR R



o BEAC M S 2 A 2021 4F 1 S 2148 1)

. 32 .

Chin J Contemp Neurol Neurosurg, January 2021, Vol. 21, No. 1

Jei I K A R e B ] J2E K 1) XU A B =2 38, [ s
FARWGIF UL IR D, e A TUE A R X N I
SR HEAT R 55 TN T AR L R I R TS 15 B
TG 2R ] ot 3 555 36 VF M 43 B 8 47 B8R 1Y 3 59
FERE B0 e ) TS AR R AR A6 A IS R R R
Xt Ak X T SR 36 0 RN A B S5 1 e O &
UL, T o 2 A BB I R S R B A T VT AN IR
LA Ry Mo A v S5 A — T 008 R, %k o A1 s i A
I B R TS R R R4 R B R
PEH Y,

55 11 R IR A AS 2R 18, T RE 5 I G =R
TR J5 B AR % B4 A OG , INIX AN A BE R, 0 5 55 b
Y 2 75 i 9 R S 19 el A2 T AR Ak HL AT I R 3 L
(ELAS 0 0 S, RV 3 55 1Y) 0 i IR T A8 5 i, A
5 B AL, H Palmer 25 “A K, 764 ik A s L
f R8T A AR Y L YRR T T Fried 19 32 55 %
R BERIBRfE P AT B — T, CA A IR T 25
B 1R G IS A, 3X T BB R 55 5 4 = ()
() EZA A . ok H T E AV — T X T R
it o B i 3 113 1. 2 A 26 AN 11.1% , T 76 5 59 T
W1 3 5 R E b X — B Bk 17.9%
34.4% , H & A= F Wik 1 B i fff o 55 28 SR 1
T 1345 %, Avila-Funes 5§ ™ [l 52 AR 2 1 58 R
55 R I R 0 R B R T AE R HE ; Siejka
U S 2 — 8, B RS R R X R (LS
JOfF RIG AR | PN 9 T A A/ R G S RS ) 0 4% 1) S
P (FA)BAR B8R B0 o b o vl 0, 76 i I 75
R AEZHT, EH R E AR

TEBIF 57 562 55 55 i 10005 22 T 56 R I 3 N 2%
G A< v A R S I LR . Palmer 5 A,
X BEAE A A 00 A5 o Bk AR s 55 R R A TR A 1 B
W 58 % 52 BT 6 b X i I A8 35 440 5 2B A7 2R 00 o2 i
WUAR R A B A R S AR AR R R AR AR K
BE 1 il A v )RR R 5 R SRR 2 3 R
LS B BT UE I W JC TR B A G A R RO S
PR 55 1 B[], 8 429% B89 i A< T RR o I 0 o 59 ol R
553 300 3 B 04 AT 2 RS, 4R % 2 55 O A i ot
B AREE R A R AR — o BRI R g e
ST OC o PR, HR 90 % 55 5 I e I OG &R
N XF 1 A v 5 g 55 R A A B [R] OG R B L B A (]
AR A AT 2 5T

R LRWEEE T B RN 2R ERER Y
G 1ML A5 975 =2 [8) A7 76 W 78 09 S BE M L BT A A 5T

IS, T 55 55 IR I O AR R DA SC iR A R R] RE AR
A7 6 553 TS 9 1) 0 555 300 ) e A B B R AR EARE T
1T L% 55 5 1 A v R 6 R A AT BEAFAE P B 25 57, Lee
AT A T S S R R IR A R A G
RAE LoV R P 0 5 55 RSB AE R 5C . EAh, JL
A IR A T S — R IR YOG AR T
AR B Xk G 1007 A 5 BE A BT S0 B B ik 3 LA
AR R D LR B D SR At RO AR, HL
AR DX 73 S PE AR rf 5 i R A R R A A R 2E 5
DRI, AR R 8 B 20 B X 3 555 -5 0 1. 6 0 19 A 1
FE 5 LA 6 55 2 15 R WD M I A A IR I A
T 7 3 B0 55 i 3 5 T ) S A B A
E

£ % X W

[1] Arjunan A, Peel NM, Hubbard RE. Gait speed and frailty status
in relation to adverse outcomes in geriatric rehabilitation [7].
Arch Phys Med Rehabil, 2019, 100:859-864.

[2] Hertz K, Santy-Tomlinson J. Fragility Fracture Nursing: holistic
care and management of the orthogeriatric patient [C]. Cham
(CH): Springer, 2018: 15-26.

[3] Kojima G, lliffe S, Walters K. Frailty index as a predictor of
mortality: a systematic review and meta - analysis [J]. Age
Ageing, 2018, 47:193-200.

[4] Liu CH, Hu S, Mao YJ, Xing A. Research progress of frailty
[J]. Zhongguo Quan Ke Yi Xue, 2017, 20:2025-2033.[ X K /&,
HIAn, B, W& . BHE NS MR RS RELI ] P E 2R R
2, 2017, 20:2025-2033. ]

[5] Vetrano DL, Palmer K, Marengoni A, Marzetti E, Lattanzio F,
Roller-Wirnsberger R, Lopez Samaniego L, Rodriguez-Maiias L,
Bernabei R, Onder G; Joint Action ADVANTAGE WP4 Group.
Frailty and multimorbidity: a systematic review and meta -
analysis[ﬂ. J Gerontol A Biol Sci Med Seci, 2019, 74:659-666.

[6] Palmer K, Villani ER, Vetrano DL, Cherubini A, Cruz-Jentoft
AJ, Curtin D, Denkinger M, Gutiérrez - Valencia M,
GuOmundsson A, Knol W, Mak DV, O’'Mahony D, Pazan F,
Petrovic M, Rajkumar C, Topinkova E, Trevisan C, van der
Cammen TJM, van Marum RJ, Wehling M, Ziere G, Bernabei
R, Onder G; European Geriatric Medicine Society Pharmacology
special interest group. Association of polypharmacy and
hyperpolypharmacy with frailty states: a systematic review and
meta-analysis[ J]. Eur Geriatr Med, 2019, 10:9-36.

[7] Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C,
Gottdiener J, Seeman T, Tracy R, Kop W], Burke G, McBurnie
MA; Cardiovascular Health Study Collaborative Research
Group. Frailty in older adults: evidence for a phenotype[J]. J
Gerontol A Biol Sci Med Sci, 2001, 56:M146-156.

[8] O’Brien TD, Roberts J, Brackenridge GR, Lloyd WH. Some
aspects of community care of the frail and elderly: the need for
assessment[ J |. Gerontol Clin (Basel), 1968, 10:215-227.

[9] Rockwood K, Mitnitski AB, MacKnight C. Some mathematical
models of frailty and their clinical implications [J]. Rev Clin
Gerontol, 2002, 12:109-117.

[10] Bouillon K, Batty GD, Hamer M, Sabia S, Shipley MJ, Britton
A, Singh-Manoux A, Kivimiki M. Cardiovascular disease risk

scores in identifying future frailty: the Whitehall Il prospective



op E AR 2 P 24 7 2021 4F 1 H 45 21 4555 1)

Chin J Contemp Neurol Neurosurg, January 2021, Vol. 21, No. 1

cohort study[ J]. Heart, 2013, 99:737-742.

Taylor-Rowan M, Cuthbertson G, Keir R, Shaw R, Drozdowska
B, Elliott E, Stott D, Quinn TJ. The prevalence of frailty among
acute stroke patients, and evaluation of method of assessment
[J]. Clin Rehabil, 2019, 33:1688-1696.

Hébert R, Bravo G, Korner - Bitensky N, Voyer L. Predictive
validity of a postal questionnaire for screening community -
dwelling elderly individuals at risk of functional decline (1.
Age Ageing, 1996, 25:159-167.

Soong J, Poots AJ, Scott S, Donald K, Woodcock T, Lovett D,
Bell D. Quantifying the prevalence of frailty in English hospitals
[J]. BMJ Open, 2015, 5:¢008456.

Collard RM, Boter RA, Oude RC.
Prevalence of frailty in community - dwelling older persons: a
systematic review[ J]. ] Am Geriatr Soc, 2012, 60:1487-1492.
Palmer K, Vetrano DL, Padua L, Romano V, Rivoiro C, Scelfo
B, Marengoni A, Bernabei R, Onder G. Frailty syndromes in

H, Schoevers Voshaar

persons with cerebrovascular disease: a systematic review and
Meta-analysis| J]. Front Neurol, 2019, 10:1255.

Sergi G, Veronese N, Fontana L, De Rui M, Bolzetta F, Zambon
S, Corti MC, Baggio G, Toffanello ED, Crepaldi G, Perissinotto
E, Manzato E. Pre-frailty and risk of cardiovascular disease in
elderly men and women: the Pro. V. A. study[ﬂ. J Am Coll
Cardiol, 2015, 65:976-983.

N, Sigeirsdottir K, Eiriksdottir G, Marques E,
Chalhoub D, Phillips CL, Launer LJ, Maggi S, Gudnason V,

Harris TB. Frailty and risk of cardiovascular diseases in older

Veronese

persons: the age, gene/environment susceptibility - Reykjavik
sludy[.]]. Rejuvenation Res, 2017, 20:517-524.

Vetrano DL, Palmer KM, Galluzzo L, Giampaoli S, Marengoni
A, Bernabei R, Onder G; Joint Action ADVANTAGE WP4
group. Hypertension and frailty: a systematic review and meta-
analysis[]]. BMJ Open, 2018, 8:024406.

Assar ME, Laosa O, Rodriguez Manas L. Diabetes and frailty
[J]. Curr Opin Clin Nutr Metab Care, 2019, 22:52-57.

Lau LH, Lew J, Borschmann K, Thijs V, Ekinci EI. Prevalence
of diabetes and its effects on stroke oulcomes: a meta-analysis
and literature review[ J]. J Diabetes Investig, 2019, 10:780-792.
DA, Williams SK, Jagannathan R,
Ramos A, Zizi F, Jean-Louis G. Sleep duration and physical

Seixas AA, Henclewood

aclivity profiles associated with self - reported stroke in the
United States: application of Bayesian belief network modeling
techniques[ﬂ. Front Neurol, 2018, 9:534.

Ferrucci L, Fabbri E. Inflammageing: chronic inflammation in
ageing, cardiovascular disease, and frailty[J]. Nat Rev Cardiol,
2018, 15:505-522.

Yarla NS, Polito A, Peluso I. Effects of olive oil on TNF-« and
IL-6 in humans: implication in obesity and fraihy[]]. Endocr
Metab Immune Disord Drug Targets, 2018, 18:63-74.

Samson LD, Boots AMH, Verschuren WMM, Picavet HSJ,
Engelfriet P, Buisman AM. Frailty is associated with elevated
CRP trajectories and higher of neutrophils and
monocytes[]]. Exp Gerontol, 2019, 125:110674.

Shi K, Tian DC, Li ZG, Ducruet AF, Lawton MT, Shi FD.
Global brain inflammation in stroke [J]. Lancet Neurol, 2019,
18:1058-1066.

Winovich DT, Longstreth WT Jr, Arnold AM, Varadhan R, Zeki

numbers

[27]

33

Al Hazzouri A, Cushman M, Newman AB, Odden MC. Factors
associated with ischemic stroke survival and recovery in older
adults[ J]. Stroke, 2017, 48:1818-1826.

Yagi M, Fujita N, Okada E, Tsuji O, Nagoshi N, Tsuji T,
Asazuma T, Nakamura M, Matsumoto M, Watanabe K. Impact
outcomes and

Spine (Phila Pa

of frailty and comorbidities on surgical
complications in adult spinal disorders [J].
1976), 2018, 43:1259-1267.

Adams P, Ghanem T, Stachler R, Hall F, Velanovich V,
Rubinfeld I. Frailty as a predictor of morbidity and mortality in
inpatient head and neck surgery [J]. JAMA Otolaryngol Head
Neck Surg, 2013, 139:783-789.

Seib CD, Rochefort H, Chomsky-Higgins K, Gosnell JE, Suh I,
Shen WT, Duh QY, Finlayson E. Association of patient frailty
with
surgery operations[J]. JAMA Surg, 2018, 53:160-168.

Isobe N, Tkawa F, Tominaga A, Kuroki K, Sadatomo T, Mizoue
T, Hamasaki O, Matsushige T, Abiko M, Mitsuhara T, Kinoshita
Y, Takeda M, Kurisu K. Factors related to frailty associated

increased morbidity after common ambulatory general

with clinical deterioration after meningioma surgery in the
elderly[ J]. World Neurosurg, 2018, 119:e167-173.

Meclntyre M, Gandhi C, Dragonette J, Schmidt M, Cole C,
Santarelli J, Lehrer R, Al-Mufti F, Bowers CA. Increasing frailty
increased

predicts worse outcomes and complications after

angiogram - negative subarachnoid hemorrhages [J]. World
Neurosurg, 2020, 134:e181.

Lewis ET, Dent E, Alkhouri H, Kellett J, Williamson M, Asha
S, Holdgate A, Mackenzie J, Winoto L, Fajardo - Pulido D,
Ticehurst M, Hillman K, McCarthy S, Elcombe E, Rogers K,
Cardona M. Which frailty
Emergency Department: a cohort study [J]? Arch Gerontol
Geriatr, 2019, 80:104-114.

Avila-Funes JA, Pelletier A, Meillon C, Catheline G, Periot O,
Trevin O-Frenk I, Gonzalez-Colago M, Dartigues JF, Péres K,
Allard M, Dilharreguy B, Amieva H. Vascular cerebral damage
in frail older adults: the AMImage study[]] J Gerontol A Biol
Sci Med Sci, 2017, 72:971-977.

Chung CP, Chou KH, Chen WT, Liu LK, Lee W], Chen LK,

Lin CP, Wang PN. Cerebral microbleeds are associated with

scale for patients admitted via

physical frailty: a community-based study[J]. Neurobiol Aging,
2016, 44:143-150.
Siejka TP, Srikanth VK, Hubbard RE, Moran C, Beare R, Wood
A, Phan T, Balogun S, Callisaya ML. Frailty and cerebral small
vessel disease: a cross-sectional analysis of the Tasmanian study
of cognition and gait (TASCOG)[J]. J Gerontol A Biol Sci Med
Sci, 2018, 73:255-260.
Trevisan C, Veronese N, Maggi S, Baggio G, Toffanello ED,
Zambon S, Sartori L, Musacchio E, Perissinotto E, Crepaldi G,
Manzato E, Sergi G. Factors influencing transitions between
frailty states in elderly adults: the progetto veneto anziani
longitudinal study[J]. ] Am Geriatr Soc, 2017, 65:179-184.
Lee JS, Auyeung TW, Leung J, Kwok T, Woo J. Transitions in
frailty states among community - living older adults and their
associated factors[J]. ] Am Med Dir Assoc, 2014, 15:281-286.
(i H 91 :2021-01-05)
(A SC i - 52— L)



