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Research progress on risk factors for frailty in patients with end-stage renal disease
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[ Abstract ] The incidence of frailty among patients with end-stage renal disease (ESRD) is significantly higher than that in the
general population, and it is an important risk factor for poor prognosis. Frailty is characterized by a high prevalence rate, multiple
mechanism-driven factors, and strong prognostic association in the ESRD population. Its occurrence is the result of the combined effects
of demographic characteristics, uremia-specific pathological changes, the nutrition-inflammation-sarcopenia axis, dialysis treatment-
related factors, and psychological and social factors. In recent years, related studies have focused on key aspects such as chronic low-level
inflammation, protein energy wasting (PEW), sarcopenia, loss of residual renal function (RRF), and neuro-endocrine disorders, gradually
revealing the complex pathological mechanism involving multiple system interactions. This article reviews the latest research progress on
the risk factors of frailty in ESRD patients at home and abroad over the past three years, providing theoretical reference basis for the early
screening, risk stratification and precise intervention of clinical frailty.

[ Key words ] End-stage renal disease; Frailty; Risk factors; Inflammation; Protein energy wasting; Sarcopenia

W R UL RGBT B PN R
T8 A AU AR 1) i R 25 B E T, H i A SR A
& Fried 3255 %A (Fried frailty phenotype , FFP) , El =
VIR |5 =¥/ S e N N ) 2 R 2 v W AN R I R
s i E PG AR B (end-stage renal disease,
ESRD) 85 52 JREGFAE 58 3% & P 18P JOE VB IR K
7 ACEHERR h 8 BT DN S 2 B B R AT
7, w5 AU A W T, o ILRE B AR R
TR 31% ~ 82% , N BT AFEN 14.2% ~ 69.4%,
BB S NBE R 13.3% ~ 17.1%. £ I 3 55 ] fif

ek HIW: 2026-01-23,
et & %, A8,
WS ¥ 8, Bt

ESRD 8 A AL T3 T 2 ~ 348, A5 e XU 4 i
LA O I AE S5 A 2 KU (25 BT ), ™ i 3
B AR SIS

UTARIEFEIE S , ESRD AH G55 AR S afi iy A 2
P S N, T 2 PR BEAE A S M AR B L S A
ez s fa e R B M5 R , th 20E -8 FR- WD AE
SEVENERR R4 ThE (residual renal function, RRF)
Tk BT IR EAN R G N AU R T A 2 R R AL
[] 5K 5y 5 [m] BFAH DG Gl 2 P IR R T AE K ik
¥ =15 (growth differentiation factor—15, GDF-15) , AJ

FIREENG, AP B RRIEEE . E-mail: nieh126@ 126.com,
B EAREEIR, W98 B/ RIR 5. E-mail: zwzw126@126.com,



(PR TR HERE) 2026 45 47 4555 3 1]

EMEFSImRENL - 201 -

1 £ CD163 (soluble cluster of differentiation 163,
sCD163) A5 B B AR MR , LA K i 190 2% T e 12 #2524
AW RG] . ARLER R RGP
34F ESRD f 3 32 55 & A= 1Y AH OC £ 6 PR 28 S AF 5
HERE , BT N Im RS T S B AR S AR
1 ESRD Z2ERBHRITHRFFE
1.1 BRE

ESRD A %255 (0 5 0 25 i T ) i 5 1 S 4F
N(10% ~ 15%) , HBEZENT I SE S RIS I 5 IFAE
HaZZ b . — I A 140 Wb 5% ) R A 45 ik
718+ LV AT S8 3 3 55 FEO R T AL BSCH 58% , R %
Br f835 0 429%, A % B 18 Pk B JJE 95 (chronic kidney
disease, CKD)4 ] 2 5 289%™ . v [H A FEEHE T
N, EAE I T R E (265 %) 3 55 RN Rk
72.3%,65 % L)L T IRIL 47.3%, $/8 ESRD S 555 &
A AR AT R A ESRD AR I 55 HOR SR L
WK1,

#1 AFEESRD ABFFHEMREITLL

NBE2 TEHG R
ELE PPN 10% ~ 15%

CKD 4 ¥4 B i 28%
i S SF AT R 42%
I ¥ 375 B AR 58%
EN=65 % MBI A 72.3%
[H N <65 % MBS A 47.3%

B RAA G B H 13.3% ~ 17.1%

TE: ESRD: ZoRMWIFH; CKD; tedhPriim .

1.2 {ETH
H B ESRD % 55 PF 4l LA FFP 32 55 fiff £ &2 %
(Frailty scale, FRAIL) . IIfi IR % 59 7 2 (clinical frailty
scale, CFS) 55 Ry & . 2025 4F — Tl fifk W it AfF 5% 2.7
FRATL 1 2 AE ESRD A X 52 5512 Wi i U
99% , 4 5 O 65% , U E M e FRAE T , 1 5 W
PRARE AT , 107 Fried 7€ 55 2 B A UL O 93%, 4
5B 86% , 12 W B 1 B L S A IR R B 12
20 =R RSP T HIZ A REX L.
®2 =MEAEHIEMETEISHREERILL
R R

PG T H (%) (%) I R3S FH 7 5%
FRAIL 99 65 [T PSRBT . KR A
FFP 93 86 WREETIS TS . B bR
CFS 90 72 B B IR 5 7 %

. FRAIL: ®HSifr it #6; FFP: Fried 5558, CFS: K

2 ESRDEEEBLENBKREZR
21 AAFMEZE

(1) 4% 31X 2 ESRD 255 e % 0 1R 1]+ Fil fi
Bl 2R . BRI 10 %, 55 KU T+ 1.6 £ . A
FERTR , =75 % 0 I W2 B A8 3 5 58 e AR RO 45 ~
59 % 1 3.248% , 5B ALIR TR &) Re
IRFERACE TR A,

(2) 5 E A B & B, Lot ESRD /B
55 KU = T B (OR=1.47,95%CI:1.21 ~ 1.78)"%,
2025 AR GE R IR, L PEIWLIA B A MESL R B =
AT S T 5 R

(3) A5 K : SULT2A1 14149448 %5 v K2 A |
MR €2 F A SLITRK 1/ W 44 ffg i #% 4 i 8 7
15755622 S5 HE K45 5 ESRD 3 55 5y R AR OC , 7l 3
T AR SRE RN R BT A R e R 55 & AT
22 AFHIEKREZE
2.2.1  IEBMEAREE E 5 A ALK

P RE S ESRD 255 A0 BRSh ALl . ESRD
3 C OV H (C-reactive protein, CRP) | FH 41}/
% (interleukin, IL) -6, I 98 ¥R 7€ [ F — « (tumor
necrosis factor—or, TNF—a ) 5725 T+ &1 , T W18 A
SRR, BRI UL PR =55, © MEiaL
AR LA 8 I il 98 E PRI 12 3R - 2R 1L il
KRR G RSN AR B R IUVDAE . @ Tl &
WOMEEIFRAR IL-6  TNF-a fE 0T F LR E 8%
K, FEUORE AR, 75 & 5 I RE 2T FE
(protein energy wasting, PEW ), (3 145 IfiL & P9 52 . in
JELCo I A AR S AR 1 2 ks A A Ak, 38 ncs Tl e
NG AR BT 2 A KU AL I 550
222 PEWHERAR

PEW J& ESRD R H R A I EFR A REEGIE, £
Bl R I3 M <38 o/L. 1K 45 %L (body mass
index, BMI) <20 kg/m?. JJL A & o 2D | & JIH [ B
<3.9 mmol/L, PEW 5 % 55 ¥ BB M1 3 : PEW—
WLIA 32 2k — WL iE — 35 55— B P 3 A Bk > —PEW
I,
223 WIDE

LA UL PR B 0820 4+ LTS T ) 2 s 5 I A L
HIORARAS , 75 ESRD S 2 rh B #R1K 65.45% , i 35
Tl AR . ESRD iR Z( M <22 mmol/L I,
VI L PR B 1 0 3, A 5 AR AR R R -1



202 - (AW Rse TREFHERE) 2026 415 47 4555 3 1Y)

EMEFSInREEL

(insulin—like growth factor—1,1GF-1)& A%, M LA
TR o T IABIFE 2 B 95 M IV A 8 0 25 2
JE T B 50% I, 5255 KU 1 22 1.40 4%, LA E WKUBS: 3%
F 15515
2.2.4 RRFiZ%k

RRF/E2 ESRD f 5 555 BRI N 3, 2L
il F 45 BR IR BEIE TR R IR AAE (G B IR (R
TRWOF- . A BFE o, 256 4l 50 B /N BR 8 i R
(estimated glomerular filtration rate,, eGFR) <20 3 Ifil
BB A BT 12 )5 355 K RN 36.3% , 1%
55 FET XU T 5 (OR=2.83) ; il — 43 )2 40 i1 3
W RRF 22 , 855 A Ay, f SR MR, RRF 43
5 1 ml/min, SE55HE & KU T2 1% ~ 13%
22,5 BEHHATIAKH R

@ BT < FATES ), 5 55 KU B |, B T
% > 547 75 R AR AR BT <1 AF A Y 3.254%,
0 K 35 W I 7 4 2 30T 80% . 2025 4T BB i 5
N, BT R 6 4 A, CFS PF 43 34 0.18 43,
Q@ BT A« MBS BT Ky V < 1.2 (LR
BT ) LA A LR B R (creatinine clearance rate,
Cer) <50 LU AT ) I, BREERE B R & B AAE NN

L & IR AL, W N R 55 KU (OR=
1.94,95%CI: 1.53 ~2.46)"" . (3 i AT #H K& I A&
BTN S R B S B R 38 Sk
fER P E ™,
2.2.6 HIHESIERIE

@ O I 55 PR« AL 24 0 IE % 13 22 (New York
Heart Association, NYHA).DIIEE 2 ~ IV B &
R AR IR 85%, W TR LD Y REAS &
B AL S0 f RN 2 AU D e
YT TG B VDA O, R JERE O ) v g Ut
(R O B e fE AR S o ) WE PRI < PR s B e AR
ESRD % 55 KU B /&, 5 i i 2 1 e i R kbt Al
Bl bt 2975 75 UL PR 25 45 3 DT AH G
227 DHRE

FERREIR S ESRD 35 255 W fa o P 3=, oL
A BB 18 20 R ST AR AAR T shs > KR R AR 3R
AL IR AR AT aE AR B AR s TG Bl
T RAENELETE ST , 10T 55 2 RN AR , A
PEPEIR . 263 ESRD 55 R P 2 /02 A0 800
B B U AT I A

%3 ESRDRHBEME RS RO BURILEIR KX IC 2

e BB TR TR
L i 168 AT, e

R TEmE e oo U HRIREE R OR=147 A, EAHED
PR R IR, NI S TEN ST, AR T
@z{gﬁ E%Eﬁﬂﬁpaﬁ%’ WU 153 OR 1.82~2.35 CIE7 2 N 8 117 S I

IR s 245 MARAH R
TR 2 B K G Y S aas (i 8 35 4 60 JF B O ) 2 5L O

st B %1

. ESRD: ZORMABHG; 1L-6: 4NN E-6; TNF-a: MEIFIEH T-a; RRF: RAEIIEE.

3 INESKKREE

ESRD B H E 554 A & A R B % & 5 A
W EFEARTENZLERHEEZ —. =H7E
ESRD A #f v 52 B0 m fB e 58 2 AL B 3 L5 195 ¢
IRARAE , R AR N P12 A | PR BEAE 4 57 B 2l
AR B IR RAE-WUDERE B HTIR YT A OCR 2E R 0 B
Fho R ILFEME R 2517 LR R T2

PEAREE 29 (PEW JLE (RRF 228 fl 28— N 430l
AL CHIA T /R T ESRD B w55 &A1)
2 ZG38 H R 2L, A58 0 i — 25 TR AR
FE G W UR)Z R AE AU, Ky 2 T A o ity b XU 5 0
B TF & A B T 012 W7 K 105 T000 1) A A o
W5 I R X ESRD £8 35 W J i #0555 i A, %)
i fi NBE S PEAl 90 B 5% WL I BE L RRF FLL



(PR TR HERE) 2026 45 47 4555 3 1]

HUIRAS , IR R UL AT S8 701 R RRE BT RAA
J7 A AL T it , DA R 3 e 2 R A 2 0

RS
SEZ 3k
[1] CAPPE M, LATERRE PF, DECHAMPS M. Preoperative frailty
screening, assessment and management[J]. Curr Opin

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[91]

[10]

[11]

[12]

Anaesthesiol, 2023, 36(1):83-88.

KARNABI P, MASSICOTTE-AZARNIOUCH D, RITCHIE L J,
et al. Physical frailty and functional status in patients with
advanced chronic kidney disease: A systematic review[J]. Can J
Kidney Health Dis, 2023, 10:20543581231181026.

hAgA, FRN, A, F. ARMBERESFRBOY LR
BB R %) Rk R )] REEAKXF FR, 2026,
61 (5): 894-900.

GUO X, YANG B, ZHANG I, et al. Comparison of diagnostic
characteristics of four frailty screening tools in maintenance
hemodialysis patients[J]. Int Urol Nephrol, 2025, 58(4): 1511-
1520.

EnE, $FL, FH, F OPALERRLRENEE XS
R E R B E W Meta 5 #7[J]. P EAHE S, 2024,
27 (20): 2534-2541.

XIANG Y, TONG J, QIAN W, et al. Global prevalence of frailty
in hemodialysis patients:
analysis[J]. Front Med (Lausanne), 2025, 12:1722657.
RODRIGUES H C N, COELHO A S G, FREITAS AT V S,
et al. Single nucleotide polymorphism SULT2A1 rs4149448 and
genetic risk score as biomarkers of frailty and progression of
chronic kidney disease[J]. Exp Gerontol, 2025, 209:112836.
CHEN Y, WANG K, ZHANG X, et al. Genetic and metabolomic
pathways linking frailty, chronic kidney disease, and kidney

a systematic review and meta-

failure: a Mendelian randomization and multi-omics analysis[J].
Ren Fail, 2025, 47(1):2584751.

GUARNERI M, SCOLA L, GIARRATANA R M, et al. MIF
1s755622 and IL6 rs1800795 Are
Susceptibility to End-Stage Renal Disease (ESRD) [J]. Genes
(Basel), 2022, 13(2):226.

CHAO C T, KOVESDY C P, MERCHANT R A.

Sarcopenia, sarcopenic obesity, and frailty in individuals with

Implied in Genetic

et al.

chronic kidney disease: A comprehensive review[J]. Kidney Res
Clin Pract, 2026, 45(2):174-188.

ESPOSITO P, VERZOLA D, SAIO M, et al. The Contribution
of Muscle Innate Immunity to Uremic Cachexia[J]. Nutrients,
2023, 15(13):2832.

BAKINOWSKA  E, OLEJNIK-WOJCIECHOWSKA  J,
KIELBOWSKI K, et al. Pathogenesis of Sarcopenia in Chronic

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

[23]

EMEFSImKENL - 203 -
Kidney Disease-The Role of Inflammation, Metabolic
Dysregulation, Gut Dysbiosis, and microRNA[J]. Int J Mol Sci,

2024, 25(15):8474.

RE, Ewes, KRR, F. RERBRREE KA RETH
AL MDA RE AR SRD]. P AR IER R E, 2024,
40 (9): 757-764.

KENNARD A, RICHARDSON A, RAINSFORD S, et al.
Longitudinal frailty assessment in the prediction of survival
among patients with advanced chronic kidney disease: a
prospective observational single-centre cohort study[J]. BMJ
Open, 2024, 14(10):¢087189.

XU Q, TANG M, WANG Y, et al.
hemodialysis: a
prevalence and risk factors[J]. Int Urol Nephrol, 2026, 58(4):
1409-1422.

IWAR, mEFE. ARMERBAINARELEFPERLE
M B FE o 47[1]. 442, 2021, 19 (20): 2863-2866.
ZHAO Y, GAO Y, L1Y, et al. Development and validation of a

frailty assessment model

Frailty in maintenance

systematic review and meta-analysis of

for elderly patients undergoing
maintenance hemodialysis[J]. Medicine (Baltimore), 2026, 105
(20):e487009.

LOU Y, LI J, GAO Y, et al. Development and validation of a
nomogram for identifying pre-frailty risk in middle-aged and
elderly maintenance hemodialysis patients: a cross-sectional
study[J]. BMC Nephrol, 2026, 27(1):212.

YI Z, QING W, ZOU Z, et al. Association between physical
performance and cognitive frailty in middle-aged and older
adults undergoing maintenance hemodialysis: a cross-sectional
study[J]. Sci Rep, 2026, 16(1):8871.

GUO X, YANG B, ZHANG ]J, et al. Analysis of frailty status
and its influencing factors in maintenance hemodialysis patients
based on the health ecological model[J]. BMC Nephrol, 2025,
27(1):81.

SATTUI S E, JIANG B, FU X, et al. The effects of age and
frailty on the risks of end-stage renal disease, death, and severe
infection in older adults with antineutrophil cytoplasmic
antibody-associated vasculitis: a retrospective cohort study[J].
Lancet Rheumatol, 2024, 6(11):e771-¢779.

JUANG S, OH J, LEE S, et al. Cortical thickness of the rostral
anterior cingulate gyrus is associated with frailty in patients with
end-stage renal disease undergoing hemodialysis in Korea: a
cross-sectional study[J]. J Yeungnam Med Sci, 2023, 40(4):381-
387.

ZOU Z, ZHANG J, Y1 Z, et al. Effects of intradialytic exercise
on frailty in maintenance hemodialysis patients: a systematic

review and meta-analysis[J]. Front Physiol, 2025, 16:1600219.



