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Abstract

Transcatheter aortic valve replacement (TAVR) is a minimally invasive therapeutic modality for se-
vere aortic valve disease, in which a prosthetic valve is implanted via a vascular approach (most com-
monly the femoral artery) to replace the diseased native aortic valve and restore optimal hemody-
namics. Studies have shown that approximately 30%~70% of patients are classified as frail after
TAVR, and frailty has been identified as a leading risk factor for post-procedural mortality and disa-
bility in this population. Frailty is a multidimensional geriatric syndrome characterized by impaired
physiological reserve, diminished stress resilience, and a constellation of clinical manifestations in-
cluding slowness, weakness, fatigue, wasting, malnutrition, poor exercise tolerance, physical inactiv-
ity, and loss of independence. Malnutrition is a core component of the frailty phenotype, and nutri-
tional status is a well-established determinant of post-procedural recovery and long-term clinical out-
comes in patients undergoing valvular intervention. Historically, the impact of preoperative malnu-
trition has been infrequently incorporated into risk factor analyses for post-procedural complications
and mortality in patients undergoing heart valve surgery. Compelling evidence has demonstrated a
high prevalence of malnutrition in the TAVR population, with approximately 25.2% of patients pre-
senting with malnutrition risk following the procedure. Accordingly, routine preoperative nutritional
assessment is imperative for patients scheduled for TAVR. Although numerous nutritional screening
tools are widely used in current clinical practice, the development of disease-specific nutritional
screening tools for valvular heart disease lags significantly behind that of other medical specialties,
and the predictive value of dedicated tools for this patient population has not been clearly defined.
The most widely used nutritional screening tools and scores include serum albumin (Alb), Geriatric
Nutritional Risk Index (GNRI), Controlling Nutritional Status (CONUT) score, Prognostic Nutritional
Index (PNI), and Triglyceride (TG) x Total Cholesterol (TC) x Body Weight (BW) Index (TCBI). In this
narrative review, we focus on the preoperative nutritional assessment system for patients undergo-
ing TAVR. We conduct an in-depth exploration of the clinical applicability, quantitative calculation
methods, pathophysiological confounders, and underlying mechanisms of these nutritional assess-
ment markers, as well as their predictive efficacy for post-procedural mortality and adverse clinical
events. Through a comparative analysis of the differential predictive performance of the 5 nutritional
screening tools in preoperative risk stratification for TAVR, this review aims to provide clinicians with
evidence-based recommendations for selecting scientific and appropriate nutritional screening tools
in the pre-TAVR setting.
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b
1. 5=

F BRI (Aortic stenosis, AS) T AFREZH NFE i IR R 2 — . AS Wit R @ 5218
HEaE, FIRIRARRERA G, BEAE R I AT e R AN Rt J2 3 2 A FBE 170 e A R P i o 2
B G S5, BER A T RE s tH IR R X B R OB 2 EIRIRAER[6]. X T HE A AS &
Fokul, BT em RmiasT 7 A S E 3K AR (Transcatheter Aortic Valve Replacement,
TAVR). TAVR & — M 8IEST FIBKIEER BHOR, MXF TG F R BA B &5, T vERe.
fEfa B E R TR TR 1],

b R E AL M RN E, AS BB K2 HEEFRK, FIRNLEE TR, B2 S Mg ihum,
WANEMEBIR . milE . BEPREE, R I T AR T2 B ki, TAVR ARHTERE 72
VAL R E SR, X B TAVR R S5 ik R TS 45 Ry AT vREfR T00IU 3 B S0 6 AN R 45 =) 1) f B A
F, BUCRECA BT Al e, SeE B mE, Wi EE KERP R, o DAL SR CHE,
AWFRY], KL 30%~T0%[) 5152 TAVR RJFHICNREIEN, BEI52 TAVR JEAET MEGLI E
EREERE2]. A —F 2445 G10E, BREEE. B, Ha. HEMERAR. M ZEME =553,
A g, ARRAEBRAR A& 2 R RPN RE3]. TE FRA B2 B — ML 0f8hs, [H
I, EIRRERHWFAREEWMETEMEER R —.

LHTTE P B Z B0 TAVR B3 108 78 R AL TR, HASEFEFR(GNRI vs PNI) TN &% e 47 £ 5+ 13
A FIEIS Y Pubmed. FNSCHER, FELREHTIE 5 AESCHR, 3ET B FURRE FRIPA FEAR S TAVR R
J& 85 R SRR A R B 3E Al TAVR B3 5 FRIRBLIIE 51, IR IR EEITIE A TAVR ARHTEH 1E
FRROFEHER 2 8 SR & T A

2. EFHFESEFITE

MEASEHA. GNRI. PNI. TCBI. CONUT iZ A FEARTEIlR PR 152 — iy 5 H 55 3R A& 7 i &
T H. {HiZ H AR A F AR FE AR A B, ELAE AN AR)Co ML A9 0 PR B AR Tl & e . H T B R
HIIMIE A8 . GNRIL PNI. TCBI. CONUT fE/0» 735£ AF. 7ab 0o 55O IUET 50995 A R 4 1R T 47y
fE[7]-[10]. {BLEAIRE FRFRFRTE TAVR A Ja5 BTN RLRE 2 [0 ZE BE AN B, 120 SCHRZ A A TR 4R bR
Z A ZESE, AAPE FEFERRNT TAVR ARJGIRRSS R T, 7RI PR _E &1 X AS 7] 88 3 1 A 24 PP A5 48 br S A8 55
P, AR b 2 1) B T 225 e v (R 3R A T [ i o
2.1. MFAEA(AID)

2.1.1. BhA
137 18R I (AIb) 2 PG E FRRDLI A FIFE bR, MR 557 BRE R, AT T TAVR AT € 3% Tl
(117 [12], 33— 5775 (58 £ T B mT 0] P 2 2 A0 I 7 PPl 39 1) 045 FO L VRRE A PP A |3 78 TR R L

2.1.2. M

Tetsuro Shimura %5 A $5 HH7/E47 TAVR REFEH, AE AT LLRA] TAVR AR JG FFa: g 545
MERAREHWFEARLA, BTG TAVR B RIFRESH, At ImARSL H[13]. Hatim
Seoudy % NFEHTEAT TAVR REFF, AEAKFERAR T HAIE 4.0 g/dL)se 4 K0 T3 B3k XS
BRIz [14].

2.1.3. VM
38 & AR e 55 0683545, B2 PNI. GNRI. CONUT & FiPhigtrm ot m sy —. 4
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B EARHTT, BRMRIMLS F 8 HRE TN TAVR ARJa AR B oK BB T3 SR AT T A B
TRELEDES)R, HEERN TAVR RN RIRIERE AL, Ho2HER. B e
AALERIFEPM[15] [16], FIHEFE TAVR ARJR T2 . FUHE FRIPAIRRY 2 N TEAR i a,  1EAl
BHEARFPRSAXT 2 FC, ATREX AL TAVR A Jm &5 )= S i .

2.2. ZEEFREIEY(GNRI)

2.2.1. 8

— B e 5 LA TR A T A1 71 (18], 61T B 4 8 10 R B ASE T SR 191-22] .
(018 T S T 1R KPR, TR &P A 8 I BT B R RE22) . A5 GNRI=[1.489 %
MiEAEAL)] + [41.7 x fREkg)/ PR E (k).

2.2.2. MM

Kyusup Lee & A\fi5 HH7E4H252 TAVR REFE S, WHFK GNRI 5 1-GNRI RFEZPFAL R RIG 58 1 XF
ARJGAFSE TR A LT 2R TN, i T 145 RS 5L20]. Hatim Seoudy %54 HH GNRI <98 &
TAVR Ja & RBET RIS R R, 5 GNRI P4 Bk L, GNRI 43555 5 XS 18 0 44%4
HK[22]. Silvia Mas-Peiro 55 N$5 i Z 48 75 MR 4R 20T TN EL %2 TAVR BB BRIIBE T % (23] [24].
Kenichi Shibata %5 A\ Hi GNRI 5 k8 55 70 1 STS P43, 2T TAVR J5 5 2 16 K45 JR i B 2 %
fRFEF5[11]. Rocio Gonzalez Ferreiro 25 A #5H! TAVR J& GNRI 28L& 4 RBET-F . HF-h FIET-E &
2 i BP0 R -, A AR U5 AR ) HF-h-3& 4 05 72T A5 7 REXT 4252 TAVR B B EE WG IR E
X[25].

2.2.3. ¥

TEIPR b GNRT AMY—FPfai s ARA S S aREUS TR, i He RO 342 1 B 5 B AR AR = 1) L
RO DL IR BUE 72 R 2 5 # R IEH BMI FIFEE, GX ml DAFE BhVEAG 008 2 R0 (23] (H2 PR E
A RE 32 SR N IRAA 7 AT RS0, X AT 8 23 (50 S T K COUT T AR b 50 1 g 30 9 AR S8 ) R B8 8 E)
EARERTAMISEPR A E[21] [26]. B, 1Z3BFR ] REAE A TX T TAVR fE450 /15 {0
PS5 K S BUK M B . GNRI RSl 112 NS R R0

i bATR, TEHERR FIRABESS, GNRI & TAVR RFSRFME T, 7ERAK L, TAVR RETPHl GNRI
HBIT AS/AR Y FEPEAE1T TAVR KUSAIZR25[11][25], H GNRI AJ{E 9% 847 TAVR 82 (15 24 XU
oy R T H[20] AR M2 H AT GNRIAXBETRIN AL HISE R, AR TRARZRE N7 F7 T T IS DL e AU 22
HIKHAL )R .

2.3. FEEFREHR(PNI)

2.3.1. gLk
IR TIE AR KO AT LA T B LR S B TR - SRR, I T IR RS2 B W IE T
AREEE R RBEAE FRITHE[27]. HEAN: PNI= MIFHEH(L) +0.005 Stk B4 (T Ey/mm?).

2.3.2. MM

Metin Coksevim £¢ A%} 158 147 TAVR AR & EH AT -, 5K PNI ATAE 5 TAVR RJ5 3 KU LR
LoS #H2%. PNI ¥Ffili/2 TAVR ARJ5 LoS > 3 FIMALTRIIE 2[27]. Silvia Mas-Peiro %5 A\ i th PNI J2 Tl
TAVR RJ5 1 NGRS R HA A9 1 /e br. ML B A A E g B0 4 AT S 1
FET-FHT B8 F2A R AR FERAS[23]. Hangyu Liu %5 A48 1K PNI 5 TAVR AJ5 30 K CEES KAEZ3E N
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A%, HAK PNI A/ {EA CEES FBHST fE R A 25 28] -

2.3.3. VEM

PNI H I3 8K A KT RS R B S B, I A & AACE FE R A R & AR S, e T
BRI E B G . MU — R R IR B SR, SR RE KRS
HUARE FIR L2 VIHE 5%, #Z 3 e ][R R WALAACE 9% K15 G fig 71[29]. ZEIR R L, PN A )M TAVR
RETE IR, FFATHAT R 2, 5  Z i, w7 &P, %3% TAVR #iJ5[23]. PNI BFA
WRAKENER, (E/EO 5. Y E SRR A K B b B B T Ak R . A WEER I PNI
7E TAVR f£7™ 5§ ThEEA 2 0 R R B 7. 4 Bk, PNIZE TAVR RJERTIIE T, JOHAE
1 AEIRRES R 3 Beis] 8] 2 2 Rt RRE VPG Th R g o B R 2 00 SE O RE A AR, T AR 3 BUE £
B R WA TBOR, PNT LRI R F 75 45 & T8 K HUBERE 78 ik — D IR IE .

2.4. EHIEFRI(CONUT)IFS

2.4.1. BER

CONUT P43 VR N S AT SR e B« 2 o0 o 3 iy R e R Bl kR 1) S5 38 (R ST T 5 s 4[24
[27]. CONUT ¥R HIMEAET EAE T REHMEMMIEE I8k, 5 PNIMLE, NPSIEL%ET TC Xf
EFRIRULIENT . 5 GNRI A TCBI AL, kgt £oe Bfae ifeks. A= CONUT iF4 = A&E
HFor + WA + MHE R .

24.2. HF

Kyusup Lee 5 A$8H CONUT oMl &= 1VE FRRIA R 5 1 4ERH A FGE T ARG IIAR DG, H 52
CONUT VA EFRARYE 1 SEIT R Z B AFFAEMAS AN M, IF BT RSS2 BB 2 VT 2R 25903697 It &
T L] 27K P D5 AR B A B B R [ 20]

Hongde Li % A% E] TAVR RATEFRA REFH, EIRROEEEHE WS 8Er; A&, XFT TAVR §f
B RIFIEH, TAVR JGEFRA R AERHIMGHRZE28].

Taishi Okuno 25 A\ $EH CONUT #¥43F1 PNI 5 TAVI & 1 FEIRKRSE B, THRES 1 F£4 R
T-ZAH L[ 18] Yohsuke Honda 55 A48 Hi 15 CONUT $F45 72 TAVR JEFET- 2 17 il Kl 2, H.is CONUT
PO AT CFS AT Tl ZE T2 [30]

2.4.3. VM

FEINGIR I, CONUT BH IILIE F 8L ik 2 40 50 o A T A 2E A8 o AR AR I D0 7 10037 A O ] e
K, HARKRIEIHHFE . AW ITH HiZdabn v] Re 2 BT 2R 259048 FH B3 e ma [30], (A B F R 4R
FRASSZARYT R e, 75 B — 20 5e S AH ORI FUB0AIE[26] [31] [32]. PRz bR ] REXT T CL 8 H
TR TR BEAEE, (HIE TAVR ARETEEA O IFEE . ™ E S A 2505 N S EBUKM B,
CONUT k. GNRI A7k e . 45 EFTR, CONUT $E43%F TAVR A JG BIFET KUK B A F 18 &
ERE TN = THAAIRKE ). BHAE—EBHF, CONUT A LA/ GNRI 3#fli TAVR REEHE

2.5. ZERHHER(TG) x 2 REEE(TC) x REBW)IEH(TBBI)
2.5.1. 8Lk

— MR AVE FRACU TR, AR e e it v X & ) e A AR B SRR R [33]. A3l TBBI= H
M =l (mg/dL) x e fH[EBE(mg/dL) x AR (kg)/1000.
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2.5.2. M
Mitsumasa Sudo 2% A6 TCBI 54%40°8 #73F/> GNRI fZ7E IEAE%E, TBBI ¥ %] EuroSCORE 11
diR e T AR T R TRIANE . (EAET TAVR AR J5 O MU FET R A A B3 [33].

2.5.3. ¥R

4iif: TCBI i H il =RE(TG). MIBEIRA(TC). Mk BW)HHLALR . LI HHEFIE NIRRT, 16
SRS LA PR AL AL SRR W R R A SR, 3500 PR 2 D S R R R AT K 2
PR L, iZ38FR%E T TAVR ARETHAE AT R B4ok 0, PRz, H TCBI #iilll TAVR RJ5
KA 2 A R ML BT 32 O, ) LA B AR, (EAETION TAVR AJF AR O L P95
THI(AF . I BE0 % 0o BP0 P A T b UM A A2

#4762 TAVR A& TCBI &5 CONUT. PNIAIHHCCHR, 440 FIATSCHR, 17776 TCBI % TAVR
A S A AR X T FHAhFEFR(GNRI. PNI. CONUT)#Z % .

3. AFEBFRAIEE TAVR RETEFITM _ LRI M REHEE.
3.1. EFmEIANE

3.1.1. GNRI 58&H

Silvia Mas-Peiro FIBAfIEARIESE, GNRI %t TAVR A Ja 58 50 TR (1T X 4 68 77 5 240 T 35
125 [23]. Kenichi Shibata 25 A& H & (<3.5 g/dL)AI GNRI < 92 (E AR )5 TAVR JGAET-H 1
BOBRSTAR DG . HiIiE AR AL, GNRI &2 — USRI E FRIRGLIFR EX[19].

3.1.2. GNRI 5 CONUT

Kyusup Lee 25 A48 H M SZEE 0 £ 55K, 2475 & TAVR R & 3 (1078 IR UL, GNRI A fig &t CONUT
o UK A E FRIRDUFR E Y - GNRI BRI STS 1) 82 8 EuroSCORE AL T Z TRINME A5 21 . 2 25
(R GNRI Vo BT Z G 43 2 B BN fE A {8 » {2 CONUT 43 Il ;2 2. [20]- Mehmet Kucukosmanoglu
S ANVEERI GNRIL PNI HI CONUT #4336 S B (178 FRARGLZ A 5 TAVI 5 1 FFAET-FAH K. GNRI
b CONUT HA S 47 M HMNE[21]. Horiuchi 258, GNRI(TH I ELFE /K 5 ) 0] 58 23 52 210 /) 52 0 5 5L
(VR A I B RS, BR T RS AS RRE DA— 8 IR B RS D e L O ) 30, (R CONUT 743 F1 PNI(i
HAANEFEAE) AT AEEL GNRT B A 4 FIANE [24]. Taishi Okuno %5 A$§ H CONUT 43 #1 PNI A
RELL GNRI AT 547 I TR AR o 1 3 48 H DL 2845 A 500 ) 320 540 5 350 A B vT BB 52 GNRI
ANRE BB I Wz N TS 7R 033 ]
3.1.3. GNRI 5 TCBI

Mitsumasa Sudo 25 A5 H TCBI 51405 77174 GNRI A77E IEAHSGE, {H TCBI 7E7 TAVR RJ5
O M FE T 26 AR AN B2 [33 ]

3.1.4. GNRI 5 PNI

Silvia Mas-Peiro %5 A$5 K KT PNIAE A 1 R0 T3 (1 — /N oA 7 M Tl A -, PNT XTI PR 45
S TG 4T GNRI [23]. 1H Mehmet Kucukosmanoglu 25 A\ W %% &% Bl GNRI Lt PNI E A5 5 i 1 Hi
fE[21].

3.2. Y

i8RSOk, 7E TAVR R FRIN R AE fe i 9 GNRIL H: % PNI. CONUT, TCBI Fiil & fEf 2. Il
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TE B E AR R BURF I E AP S5 0L, BOZAREFRRET, WOEAKT B a4
%), X TAVR RJGEFRACFRIBIASTANRE AR, AI/E i BIIG R TXT TAVR ARATEE S 5RO
Pl GNRI G54 M7 V8 S5 44 8 /AR LA, MR & B & VPG IR, I8 Re s L 8 7
AT, EE T TAVR RJG FIANUR RIS - A RIS, W Bl Y EF e sl
IEFEFR, GNRI UM RGRE SR, H G AR AR OCHR bR ] BUEEA VT 2R 2P0 T, (R B 4845 ) 2 VR AR U B 5
W, 2xE RS E IR, SETINREE N . PNIERESE - SER AW, HAEASAMKES
Mt . HAZAAE ., MIEEMHCHE R T, It HEN 1T TAVR REFHEAPUES . R0 KR
JEDIRE, &AM TPl TAVR RJE K E TR RN T 0 S 5252 5 O WU 5 Wk A F H 6 2, PNI
ZENIG AR H R s LU, AR B R ERE, &S T TAVR ARG B3 1K K
WGPl . CONUT R4 i AR A RGN SRR B AL, HB3A PR E T3 BT PEAl A
o RTE IR B BAE AR TT R B E R, CONUT 14 rI/E N PNI 4B B ACHR bR, XF
F ORI E ALK S B e T, (ERAEEEETRFR 5 ZATT 25T, "TRERA TAVR
BEE RS, HM TAVR ABEH LA T GNRI 5 PNI. TCBI HiH =5, SAHEEE. AEH
B 3B R LA AR S LA R I B . ASOEIE VTl 8 1 8 G o5 S e Thae, BRI B
RO U T i B R, RIS 5 2 WA B S5 AT IR T, AU TAVR AR5 3RO L
FREM AR A ES TN E, IERIE AR ARIE IR b, PTG IR RS N B VPG B TAVR
ARAETE FHIRDUER PR = E TR A THRE 1),

IFTTAVRERE
RETEFTIEETF

ta

REFERE
T/ KB?

il

BEGIENR . PNI
. RZKBhEM, TR
BERRE

=
=

HEFIEIER: GNRI . .
ISR GNRI
gt BHCONUT/TCBIEAST . pd TR AL
TR R8s BETNRBERL

STEREFRED R J
ESTAREANERS TR J< /

i

Figure 1. Preoperative nutritional assessment decision-making flow chart for TAVR patients

1. TAVR REIEF TR R RIZE
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4. RE

H 2002 4 Alain Cribier JHBIBABINER T 2R E 5] TAVR [34]. 2 I EFRBFFLIESS, TAVR fEH
JEEF RIS B R RIS SAVR AH SR A ERVE &0, HIENAE O SMRFm KU A FE[29138 5
P J 25 R N A N BE[35], WFFEIZ P HRIE T TAVR FIFARGERE. TAVR 7EFREA E R 1M
PR 5 HAE ARk & R, (Edisk THE2Hk. TAVR REHEA AT IRAIRIE AR, oA . K
. A, BAELE, AFEACTIIE T2 TAVR RS, I HEE-FLAT, o bR w4y
RRAET R Ao EZ TR, EIRARE FE TAVR RJE 1B #H AT B kT
M FE R Z —. ATRENLHEAT TAVR AR J5 08 AR BT 420 138/ .0 ) 3858 51 S 18 It i FFFE
i K FECEIE AT RERGR, HFIMERAR, EFRARMEE TR aE KT, 8 TAVR RJGE%
KSR, O FERRERE— DN, TSR . IR FT X B E SRR R R L, R
HRARMEE T AN E R CCE R H TS . B S 750l Fa b7 f55 GNRILPNI.CONUT,
TCBI, XEEFEFRE 5 T35 BN =S EE WG R . TUFE 78R 7E TAVR RJ5 ¥ EAG Wi E, H
A TRARRE A AT & B S 23 2 LR S5 G VEE LR 2518, GNRI I HUINANEAH X T~ HAf FE FR(GNRIL
PNI. CONUT)#4f, TCBI M|jxz . HIEIGIR L, PNI /52 2 H AR K Z 50, PNI o] G850 72 345 36 1)
EMHT AT TAVR RE#E, B 5 TIRREA G EFEFDRE . Hatscmtnd, ik 7 258 2 1w
FAKFHIE X LEFRHOH AT — R BT HARFEEOH T 1l TAVR B3 455 .
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