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Frailty assessment and management for elder adults with
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Hematological malignancies mostly occur in elderly patients, and the combined effects of aging and the
mechanisms of hematological malignancies increase the complexity of frailty and treatment. Frailty is associated
with poor therapeutic response, increased toxicity, and poor survival in elderly patients with hematological
malignancies, making frailty assessment even more important. The frailty assessment of elderly patients with
appropriate assessment tools can help determine the tolerance and prognosis of treatment, and can provide
individualized treatment for elderly patients with hematological malignancies. Hematological malignancies
are heterogeneous and require the development of disease-specific frailty assessment tools based on disease
characteristics.

hematologic malignancies; aging; frailty assessment; management

7% B (Date of reception): 2022-04-13

B{E1E#H (Corresponding author): {4, Email: xh-xuehua@163.com

E£TH (Foundation item): A[ILA4 WHEUT T AE (R EZE B4R G H (2020), This work was supported by the Senile Disease Prevention Project of
Hebei Provincial Health Commission of Finance Department, China (2020).



2308

I R S5 B8, 2022, 42(9) https://Icbl.csu.edu.cn

A VR VR — e B R e, Hoh R
DL B 28 TR A0 45 Bk 18 R B 4 I Ik T 988 (diffuse large
B-cell lymphoma, DLBCL) . £ & & &
(multiple myeloma, MM) ., Z2ME#E R F LG (acute
myelocytic leukemia, AML) . ‘B #8384 55 28 B 1F
(myelodysplastic syndrome, MDS)%%, 20204F 4t
RYIH 6077 =654 I A2 W A 1L & 52 0%
fipg o MRS Ak Kb R WA TR R O, K&
BOWAE MR B 2 Wi 1 TP AR 7E65~70 4
ffidg N2t fb, B2 A £ ELR (non-Hodgkin’s
lymphoma, NHL), MM, AML}MDS % i K& 4F
B e AR BRI A AR L AN 5 AR i
FHOC Y e B L 3, X R A2 A% 0 2220 TR AR ELAE ]
IR PECEAE N O bR MR Y % R R
[ I 3G T2 Mgy i s, SECRERE
JUH 754 DL b () 0 i R AR R AR A
W2

Hil 1T & 47 B E I B AR IT R LR B 75 R
AR VR B R R LR R T R T TR T AR B
PE, DL A AR I B A R
5550 H AT S 8 AR MO BB AT UG IE
B2 S AR R R0, K S 5 VAR 9 B R
IRYTSC, H S AR R R AR 1Y o 5 DE A A AR
25 e RS, 2 ik B 22 1Y 2 A M IV R
HH KR UK LRl A L AT 1l O 0
MM, DLBCL. AML K MDS HJ % 55 WAl J 697 it
JELFARGT o

1 R ER MM & A

1.1 THEMNBEREFETE

55 2 AT IR A G 1 AR ) 2 AR AL IR Bl ) —
P BARLEA AR, W RIS E S T, 1R
/N SRR PR B2 5 BN R &5 R (A 45 Bk
B, ATEhBE AL . BRI . HEBERISE TS,
TEGIPEAL AT LU AR R PR R R S R
B RS o E R AR & 4F B2 2 v i g 12 2
TIPS T B N Fried i 35 B4 1 I Ro ckwood /)
B RS Fried 38 55 6 B AL s AN T H (4555
M4y, WIRAREMER . K. A, B
MATE S, FE3 VL EEI N 555 . Rockwood
12 55 BRI B AR, W R N R 55 3 B (frailty
index, FI), Jedt TS . DIREMIFE 20 BEAR S AH
Sl B ) BN, RS E XN — P E K
W24, EERMIERHA, FUESLSRE
O BT

EHEE N R IR =5 AR B
Tho, AT R g B M R, HA S
PG IT A OGN R i ARV e 2 . It 38
@@%%%%ﬁlﬁ]éﬁ(National Comprehensive
Cancer Network, NCCN) . [EBr &4 i 242
(International Society of Geriatric Oncology,
SIGO) Hl BR Y 9 JiE A 58 FIR J7 H 4L (European
Organization for Research and Treatment of Cancer,
EORTC) H U0 & AR i 8 4 AT 25 5 AR 27 IPAG
(comprehensive geriatric assessment, CGA)JH |5
55 W WSO ss Y, AR CGA M
T AL M R R CGAR —FhiTAL %
EREINREFRIEN ZES TR, NIaeRE .
BEIRARE L HERE . INMIaE . L sE 24
X AR R E AT VRAL, SEIXT AR B R G
B, R CGAREMS £ 4 i T 4> M fz ik 3 4F
iee, HHIFMMEBE S, TEZ¥RILFEZ
5, (0 A AT IR R P I 22 B R
HET, 724 0 Mo S, 5w I R 2 AR AT
’fﬁ(geriatric assessment, GA)Iﬁ*o FH P 1
AR . ASRINRR L BT BT Ty 2
— R, AR RPEIER AT AR GA
TiUH B AR FAE 5 59 VAl T2 B i o8 4
— R E",

2 EAREME MR PR SE T RS
R

2.1 MM

Lo R SRR T S S C I I CR
v, HEIX ZEMMMB AR R NEA . K
SEER(Surveillance, Epidemiology, and End
Results, SEER)Z(#EFE Wox: MMM AL & % 4%
W70, BEE 2R ERA, EHFEMMMLRH
RIRAEZAE LT, 201 S4F [ BB B R T4
(International Myeloma Working Group, IMWG)JF
K TIMWGH SR (IMWG-FI), £5G 0 T 78
3T R AL 5T TR T 1 8 6 9 11K 12 W 1) 2 AF MM f&
H R, 722 W G AR AL BR AR T fE
(activity of daily living, ADL), PFAf T HAKE H
wWAIERE (instrumental activities of daily living,
IADL)%I]E;J_(;F}F;'\:J% 55 (Charlson comorbidity index,
CCI), KBH P AARFR RS i (F=0).
AR (PFar=1) . (¥ =2), W UIHIX 5
3L E M JCH A A7 (progression-free survival, PES)
(34EPFS/r 4 N 48% . 41% . 33%, P=0.001)F15%
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1R A= 47 (overall survival, OS)(34F0S%r5]784% .
76% . S7%, P=0.001)""", 20164F {4 & If 34 £
P BMETT T b 3K B8 5 - 4E 48 B (Freiburg
comorbidity index, FCI)#F17 %55 PFAl,
WA AR . 5 . At °% . KPS(Karnofsky
performance status) P53 . fifi Al 45 35 54~ DA 2 4l
T G MM A IFAE$8 % (revised-myeloma
comorbidity index, R-MCI), R-MCIA] 5| [FPES
K OSHIFES /™ BRI B69% M 4% (Buropean
Myeloma Network, EMN)#fEZZIMWG-FI . R-MCI{E
VAL s R RO R R A R e . 4R AR
1 I 20 L #8 41 (autologous stem cell transplant,
ASCT) fil b 377 4 iy T 2OV {H 2 IMWG-FI
FIR-MCIN R R A8 BB, T RE 8 B 4f
HoORE R 5 AL T OH R R SRR, HETE &
P T LR AR R S IR RIAL, IR IRR T
Yy br 2 W0 W0 I TE S A S & R R v ik B K AT
& (N-terminal pro-B type natriuretic peptide,
NT-pro-BNP) ., C/ I £ H (C-reactive protein,
CRP)TE 5 55 PPAl i N T o A 8 rht 42 9 Mayo
WUV 3 255 AR e . 35 [ ZR 9 IR DM 2H (Eastern
Cooperative Oncology Group, ECOG) ¥4 .
NT-pro-BNP4 3448 & #4732 55 PFAh, W] LA |
HERf MR ) R 55 R, [H i TNT-proBNPAY LK =
bRt B — e XERE,  H R JC A5 2 56k K gt —
Al A1 e R R B ST I B R 55 P43 (UK
Myeloma Research Alliance Risk Proile, UK-MRP)
AR A A BN (WHO) IR REIR A (performance
status, PS). [EPR5HH R4 (international staging
system, ISS). 4FRFICRP 4~ 1, HelEfA,
S T RSB, T EL T 4R 8 R T 2
i, R K80 DL BB NEHEH AR H,
PRAE T AR X 2 L Rk 2 R P PR A
(Intergroupe Francais du Myeloma, IFM)Zr#T | &
TR AERS . CCIRECO GITA il 5 19 7 2 2 55 1T
gy, RSB HIPES. OSHH 25, JRITHCAR
FOE L, XTREERA — 0 E", Bl
F 0 FHECOGAR# T ADLFIIADL, BH EWE,
PRI 17 1 20 3 AT i R R

MM 1Y % 55 PP Ak B AT 3 2 R 6 2 R 9T B
b FI L B 5 38 TR IT o X TR 2 AE MM Y fi
R, BIT R H bR R S IR B G A, T DLk
P OB RN L S YN L B e B BT AR
S SR 2GRS T R, AR B AR R
WEHEASCT o Xf T A5 {d FE S, 1R YT B9 T 5N
I 0% TE AT ROVE R 22 42 1 22 ) BROAS A, ] e 4

SRR A LT E T ESEE, H
b S il ok BEAR B MR IR A AR VG B e, Al LA 4%
PRI 2G5 7 e S FR Ay PO B R IE 7 2R AT 0 3
MRC-XIV(FITNESS, NCT03720041)2—Ti3T
IMWG-FIHF A7 % 55 PEAl 8 B2 30 97 I FT RS PEOE 9T,
i 3 A 5T I — P B IEIMW G -FI15 MRP A (1)
— M, IR AT AR E 4 2 B iR MM YT Y 3R
%, RS REA R .

2.2 DLBCL

HRAE SEERECHE 42 1) 58 1T 84 , DLBCLiZ WY
AR 674 P T B AEDLBCLAE Al fig A &
(I , DRI A7 3 55 VA ) 0B 0 2 A 5 B 08 T
AR PEIR YT R TR B AR EE B R ORI Ak L R O 4
%(Fondazione Italiana Linfomi, FIL)%{%T#@
G VPAG 7, R 55 TP AL B ALK [ 201 4 — T
Z L HTIEER R Y, R A L7361 =708 1)
B, WRIGGATTIL[ADL, IADL K B FN
%i‘%(cumulative illness rating scale for geriatrics,
CIRS) K H & ) 73 ik & A6 Y7 (fit, 46%) . Aik
A ALIT (unfit, 16%) RIS (frail, 38%)3Fh 52,
MR IR T H A 2300 35 £ 35 A v A7 sl 2R YT,
R AL BE T 240 H B, 35 A RTT ABE24F 0S8
R HERTAE G ST S 55 AT (84% vs 47%;
P<0.0001), TANEE A FlE 55 8 F 124F 0 S 7 il
H63%HM140% ., 1 55 A ] A GRS IR BRI
J7 (WNR-CHOPHKE DT 28) H 3k £ Y E4FDLBCLE & .
20214EFILIF R 1 — 3w S0 AT GASE Rl b 7 16
AT (simplified geriatric assessment, sGA)HE
HERESE >, HAEsGARE A (ADL, IADL, CIRS-G
FAER 2T = 80% ) HEAT RS T4, UESE T sGAR]
YE PP DLBCLE AR B F A MW T B, JFREG [
B 11 5 46 %8 (international prognostic index, IPI).
MLET 3 H A sGAE L T8 i & 4F U 15 50 (elderly
prognostic index, EPI) AT DLBCL#4F R & 1)
0S. TEARKIAsGATHAL Al L Z4FDLBCLIYIR
J7, WTREEE 2K AR T A 5 R kS . B
JEsGABCR LN ITAL L B2 M REHE IR 4G
B, WhE BIRAY RIS AR R, IR EE IT A
SEFR AR T BEALING PRI 30k 347 UE 3

Bk G YRS E 25 ) . BtCD 19 o B
Pk . PLCD19ME [ 14k & UL Z AR T (chimeric
antigen receptor T-cell immunotherapy, CAR-T)#i
MIIG T AL CD20/51 CD3 XU 5 1k B 7 e bt 1k 25 (7]
e BEXEG B R B F R T EZRIRIT RS,
FEXTDLBCLA Az 3 1 T8 24 iR 04 5 559 E Al
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THIFRABE#F T

2.3 AML

AMLWH RIG IS 685 , % 4F AMLIE %
8 SN O 1 DB i s oS B R i (1S S5 G A PN
2y, MIReARA . A2 Ik 0 w8 RS S BOR YT
it 32 M 2% o Rt AR AML IR YT H R 2 il ok 1y
PEAL,  AERE (fitness) PEAL " & ZAFAMLE A A
RARIRYT LY HORE A 5 0 TR 2 X
— N TFAT AML B BREIR 25 19 6 bR e o BOR B2
KT B AMLIA T 1Y I PR AT 58 6 45 T 82 Wi 2 4F
BEEFRESHHE R, WIER(=75%). K
KRB (ECOG/PS>241) . FEBEY G (CCI=34)) .
INVHDIRZS . FEACIRZS L BRRE . AR E %4
(R 2 T W N SR 0 S A 71| P ot T N E
PRALE W2 S HOEAG TR, 530l AR5 2 8]
Mg BTl 22 . NCCN . SIGO 1 32 [ Ifi BR b
@%%(American Society of Clinical Oncology,
ASCO) 5 M 7 CGATE Al ] T UM AMLYA J7 ifif
ZE KBS, AHAZ 3 i pE R A R, 7RIS M
{E 7 18 5 = A i A AR 201345 2K I Vi
#’ﬁ}/ﬁ\(ltalian Society of Hematology, SIE)/S%'.:j(
I SIZ 56 1LY 2 M3 23 (Ttalian Society of Experimental
Hematology, SIES)/ K& #8# #H Pr 2> (Italian
Group for Bone Marrow Transplantation, GITMO)
B T Ferrara R IRARIE, ZAnfE R LA S T
W RRBARAS L AR B IR E S TS LR DL
fili 5 A A RRR S, T 0 e ) AT 52 e i Ak
SPIEH , ISR RS AT, T 24
PEAL P, 20164F 35 [H I 4F 23 (American Society
of Hematology, ASH)Z il T HHECOG .
CCI. ADL. fAj %) ¥t R4 A8 % (mini mental state
examination, MMSE) ] i 2 /& g Ik 25 2 3% (short
physical performance battery, SPPB)Z 4 B PEAL T
H, TR, Ferrabrif L LI I figAR
&L e KRB EA R H A W GAT A2 H AT
AMLE Ay 5 I (PP AG A8, (H H Rij i AR A 4E
— R PPAL AR

FEARF BB IT IR, fitness Y & LI AR H o
FE20174F Z Wi G AL TP AR, fitness A9 7 £ 22
T HRERS “Ms2” BmARIT . 20174 %
20204, EEHLHE T oFAMLT 25 (bel- 240 il
venetoclax. IDH1 /2528 HP 17 | glasdegib. FLT3
P aE), Horh— 2251 (R & venetoclax) 5 2%
FY B 245 4y ] L s AT ) Db e 566 5 el )T TE 7
N AN IE A AR TT (unfit) AML A 5 5 FOARHEVA YT Y

H AT AML Y 15 9 B 3R 7 FIUIG SR B3R 97 =2 [R] 9 AL PR
SON, BniadT el s AT AN IS & 4E
ST YRR E Y ok W A 4R . fitnessTEAl 7 X FF %
AF 5T 20204F 3 [ MD-Anderson [ 2% H1r (1 B
5% BOYIE S Ferraraty v il 0 AR 4 (9 12500 %ot 5 Ak y7 A
[ BT 324, REWE T OS, nILLHIKk$s &/ F 3
TomZUAL YT i o BE e B, (6 T 9000 53X 26 A1 ik
BRI Z I BT, AR EIT R E L
I R B 5E LSS E o DA AF AML AT X 35 PR 28 A5 1
] 259 7 G, K Wifitness N B W 25 “Mit
27 R FIRR S CEET, W LR G fitnessTT
Al e 20 M 35t A2 2 L 43 AR 2 O AR R X AR I
FEARIIRTY, TF R E Z WG RATFE DA IE

2.4 MDS

MDSi2 Wi iy AL 4R I L 702 . MDS YA
707 SR PSR, E X PR TR AR ST Ik
FOFFIWT IS . HATMDS 1) 1 f5 P40 R 40 1 TR
o o S DR R A E A TT S B9 R B U FR > R 5
(Revised International Prognostic Scoring System,
IPSS-R) MWHO 7> 21 HilJa B R 4L (WHO
classification-based prognostic scoring system,
WPSS), {HZEMDSHEE A 5 md a0 3 Fil e 5
REEMBUSHZC . EMDS P bRl 3
55 Ui 16 T F AL 18 T Al 3 A9 M D s Jti 45 %X
(MDS-specific comorbidity index, MDS-CI)FIFAHH
955 7 5714 48 2 (hematopoietic cell transplantation-
specific comorbidity index, HCT-CI), LM T
PEAR 3 55 B MD S 55 45 £ (MDS-specific frailty
index, MDS-FI)*HIIE%EE%%%\%(clinical frailty
scale, CFS)P'. MDS-CILEWIF & 74 IMDS 3t
FAEbR, KBLSF IR GO e . T E R .
BEMGA B SRR S AR R AL T XU
BSE RIS, AT T O S 1 i ST TR Y e
Jin B — 3R P 52 Y (MDS-CAN) Hr, ff 5%
$31F 0> 5IPSS-REET, K58 T IPSS-RAEMDSHY il
JE W E . FEZBETE R IT K T — 1423 ) MDS-FI,
T AT B R A TR X 8 R Al A X f
s, Al 7R LR T RWE, U
it 5#04r —5"Y. MDS-CIHIMDS-FIE £ /EMDS
BE RS I K MEAIE . X TMDSHEE,
i SIS S-REHE T-WPSSHE LU Al /8 2 FI Wi s
GrJE BGRTY BAR o AR5 T o R 55 4R AR 2E AT
YA, TR T UE IR T IR A58 BE (0
LA e IR YT . 2% W R 2 0 5 R K S R
1 I 20 L # 4 (allogeneic hematopoietic stem cell
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transplant, allo-HSCT) %+, i % venetoclax Al
25 WU 25 W) 1 28 4 AML TP R G 97 380 S it A2 4
HIT3897 i FEMD S {9 I B 78 o e b A7 v, BT
WX S PSR T A EOR, [ EMDS
(1) 5 S5 AN AL 7 RS ER B 22 T

3 EELMMRAFRBIFHREE

3.1 2FEEMMKFHESHARGTHNERKRRS
THENEE

WL T 4 it # 48 (hematopoietic stem cell
transplant, HSCT)FIZH LA YT A F T 2% & f
P RO B AR S, R AR B A B R T
HAE A IATHSCT X CAR-THI ML A YT 17 3 %
e, AORE 2R EAF B T RET EIEFEHSCT L
IR T SRR, i E R S VR AL TR AR T
b EAT B9 ARARIB T SR OU L 2 T HATRY
R o B2 AR Vi B AL BT SRR, R B0 AL 4
B4R % FR ) P e 2 1220 U . CAR-THI IR YT E
e 26 AR T2 BN INHL , HAb 451 T
MM CAR-TIAYT W B BRI — 2 [ i Y 41
G HTRUE T S W AR SR EAT CAR-T 40 ML IR T T
RS AE R A MR . R IE A TR N H CAR-T 4
LA Y7 ANIE A ASCT Hounfitfy & - DLBCL & & [
B tERT 5T

3.2 EHEMER MR

B8 P 1085 5 0 A S vk ) 5 55 PR Al TR
FEEPEERE . IREIRE . A IFIE R H AL TS bR
LA BB BRAE ST PR SR AR . IR RE
PE43 (ECOG K KPS) AN g % W Jz i £8 35 13697 it 22
£, W AADL/IADL MM A REHE & Ui, JUH:
EEREE U D BRI AR S8, Wbk |
1A% fal—TRTIEE BT PN A T 4480 4F
% =75% BIPIIAMDS/AML . MMBE{NHL & %, 44
7R 20 BUORE T AT AR R 2 A i b R A A fR)
) 55 i A T H

WEMAY AT HOEES, PR I i i
W/ S YRR, A I A A T
T F RS T H, 51 A S BUA A9 5 55 07 4k AR A
R U bR . BRI R EY, S
FOWLAAR KA T 55 M ML H RT3 B A A
L RPE RAEFEH . WA 2R
H A 1E 7E 8 & 5 18 A4 W br B T 5 59 07 Al
AL FE AN = 2 AW As &Y, WDNA bR &
Y (YH2AX . ATM., MDC1) . ki K BE v 4 )

BE %6 A5 75 5 (0 5 kb (TIE) . 40 A0 &) 400 BEL i s

(p16INK4A . pS3/p21%ln) Fls 2 AH G Y B-~F FLA 1
BiE(SA-BGal) 35 SRAE/ S BE 3 E W) /LY b S Y 45
22 IR AN e R AT 5 (IL-1, IL-2, IL-6.,
IL-8 X TNE-afIINE-v5) . A KK F(HGF. GM-
CSF) . #fLIHF(nCxXCL-2) . M4 Ja & M H
(MMP-1, MMP-3, MMP-10) % CRP ¥ Ifil 1 ¥
JEE W3 R, Rl AR B O R A OGO W R
i (senescence associated secretory phenotype,
SASP); WLAMAE W78 1 A4 90 s 25 ) 4 45 LA Js A
[ESNE /% N e o N SR R WSS S TR AVS 7/
DA LAl Tl AL B B B R A A O s A
DNA., RNA. I BRIZA A ) )22 1 43 5l i
BT IES A Z R YR R AR IR R T T
FERIE S Y AR S . R AR P BB, R
B WL B B 5 1 A AR B — AR
(G UES R IPSEUE B

3.3 EHITHEAR T MM B R PRI X R

A VR 1 3 55 VP A e ds A T TR T TR
DX A KR B U AML (JA 97 60 45 =5 55 B2 b v
BRI PGSR BE IR YT ) . MM (YR Y7 B 46 K55 & by T Bk
HASCTHIEAERA] J5 %) . DLBCLIAYT A5 IR A1
T ALTT A B AT ) A5, AR 55 AL S R
il 7 A [ 9 B AR 7 ER SR o 0 R e 1 o 5 A
MMAIDLBCLH 4G 1 e R H#ERE , 7EAMLAIMDS
J5 T A AH G R P WF S0 A 8 o 18 P bk 2 20 i 1
I3 (chronic lymphocytic leukemia, CLL) %557
fiACA DR ST, 22 R AE i R 36 vh ok ] CIR S
A7 PEA P 2 15 38 5 IR P O HE Al i AT o
NHE ] 25 B 4G [ AN Bruton i 2 FR il (Bruton tyrosine
kinase, BTK)#I#il5f] & (B-cell lymphoma-2, BCL-2)
FEIR S, R CLLEE 55 1 A 5 0 H A% 40 4h i
PEAWNARIT P REWI AR, M AE DR . HoAth
RGN LR BN G N N S 1IN (7 N
A AR AR e A P AR I G A R
i 4 1) 5 ITA IR N 2 b 2R AR . DIhE
RFA L HIRECAE TG SN R A WIS TR, T
bR, BRSPS TS TR AR DG E 3
KL, TR I R S IEA TR, JFTEIRIR
5 o LLSIE .

4 4515

41 P IS 02 9 R W IR O B R
AT SR A AR . BLERER T B AS T
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(AN 09| = VU T B D =l N = N MNYTTR S
T 7 TP R 5 AR 5 AR BRI
CGABE X 5 59 1 & AF MM AT 32 55 T 1l 27 358
Hlo B ARBE BN B AR R — D R R
IR S . BE SO I RUIR T
KR, ZARE S 5IF AT 3 A PR AL R B 0 i 2%
il P o N ZH I OB BRI AR BE S BRI
(1 Z A BTN, K 2 A I 3K — i 4 4B
WAEFE N DAL R B, TR RS & K 3
S VPR A, 4R LR B E i BIR T R, YIS
5] 2 A e L R B A DR TR

Sk

1. Alves ASBM, Bataglia FB, Conterno LO, et al. Epidemiological and
cytogenetic profiles of patients with hematological malignancies and
their relationship with aging[ J]. Hematol Transfus Cell Ther, 2018,
40(3): 200-206.

2. LiuJ, Liu W, Mi L, et al. Incidence and mortality of multiple myeloma
in China, 2006-2016: An analysis of the Global Burden of Disease
Study 2016[J]. ] Hematol Oncol, 2019, 12(1): 136.

3. Rosko A E, Olin R L, Artz A, et al. A call to action in hematologic
disorders: A report from the ASH scientific workshop on hematology
and aging[ J]. ] Geriatr Oncol, 2018, 9(4): 287-290.

4. Hu D, Yuan S, Zhong J, et al. Cellular senescence and hematological
malignancies: From pathogenesis to therapeutics[ J]. Pharmacol Ther,
2021,223: 107817.

5. Abel GA, Klepin HD. Frailty and the management of hematologic
malignancies[ J]. Blood, 2018, 131(5): 515-524.

6. Koll TT, Rosko AE. Frailty in hematologic malignancy[J]. Curr
Hematol Malig Rep, 2018, 13(3): 143-154.

7. Kanapuru B, Singh H, Kwitkowski V; et al. Older adults in hematologic
malignancy trials: Representation, barriers to participation and
strategies for addressing underrepresentation[ J]. Blood Rev, 2020, 43:
100670.

8. Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: Evidence
for a phenotype[J]. J Gerontol A Biol Sci Med Sci, 2001, 56(3):
M146-M156.

9. Rockwood K, Mitnitski A. Frailty in relation to the accumulation of
deficits[ J]. ] Gerontol A Biol Sci Med Sci, 2007, 62(7): 722-727.

10. Lee H, Lee E, Jang I Y. Frailty and comprehensive geriatric
assessment|[ J]. ] Korean Med Sci, 2020, 35(3): e16.

11. Mohile SG, Dale W, Somerfield MR, et al. Practical assessment
and management of vulnerabilities in older patients receiving

chemotherapy: ASCO guideline for geriatric oncology[J]. J Clin

12.

13.

14.

1s.

16.

17.

18.

19.

20.

21.

22.

23.

Oncol, 2018, 36(22): 2326-2347.

Scheepers ERM, Vondeling AM, Thielen N, et al. Geriatric assessment
in older patients with a hematologic malignancy: A systematic
review[ J]. Haematologica, 2020, 105(6): 1484-1493.

Rosko A E, Cordoba R, Abel G, et al. Advances in management for
older adults with hematologic malignancies[J]. J Clin Oncol, 2021,
39(19):2102-2114.

Palumbo A, Bringhen S, Mateos MV, et al. Geriatric assessment predicts
survival and toxicities in elderly myeloma patients: An International
Myeloma Working Group report[ J]. Blood, 2015, 125(13): 2068-74.
Engelhardt M, Domm AS, Dold SM, et al. A concise revised Myeloma
Comorbidity Index as a valid prognostic instrument in a large cohort
of 801 multiple myeloma patients[ J]. Haematologica, 2017, 102(5):
910-921.

Cook G, Larocca A, Facon T, et al. Defining the vulnerable patient
with myeloma-a frailty position paper of the European Myeloma
Network[ J]. Leukemia, 2020, 34(9): 2285-2294.

Milani P, Vincent Rajkumar S, Merlini G, et al. N-terminal fragment
of the type-B natriuretic peptide (NT-proBNP) contributes to a
simple new frailty score in patients with newly diagnosed multiple
myeloma[J]. Am J Hematol, 2016, 91(11): 1129-1134.

Cook G, Royle KL, Pawlyn C, et al. A clinical prediction model
for outcome and therapy delivery in transplant-ineligible patients
with myeloma (UK Myeloma Research Alliance Risk Profile): A
development and validation study[J]. Lancet Haematol, 2019, 6(3):
el54-e166.

Facon T, Dimopoulos MA, Meuleman N, et al. A simplified frailty
scale predicts outcomes in transplant-ineligible patients with newly
diagnosed multiple myeloma treated in the FIRST (MM-020) trial[ J].
Leukemia, 2020, 34(1): 224-233.

Larocca A, Dold SM, Zweegman §, et al. Patient-centered practice
in elderly myeloma patients: an overview and consensus from the
European Myeloma Network (EMN)[J]. Leukemia, 2018, 32(8):
1697-1712.

Di M, Huntington SF, Olszewski AJ. Challenges and opportunities in
the management of diffuse large B-cell lymphoma in older patients[]J].
Oncologist, 2021, 26(2): 120-132.

Tucci A, Martelli M, Rigacci L, et al. Comprehensive geriatric
assessment is an essential tool to support treatment decisions in
elderly patients with diffuse large B-cell lymphoma: A prospective
multicenter evaluation in 173 patients by the Lymphoma Italian
Foundation (FIL)[J]. Leukemia Lymphoma, 2015, 56(4): p.921-926.
Merli F, Luminari S, Tucci A, et al. Simplified geriatric assessment in
older patients with diffuse large B-cell lymphoma: The prospective
elderly project of the Fondazione Italiana Linfomi[ J]. J Clin Oncol,
2021,39(11): 1214-1222.



HAE

M R TR e, 4

2313

24.

25.

26.

27.

28.

29.

30.

31.

Upadhyay Banskota S, Khanal N, Bhatt VR. A precision medicine
approach to management of acute myeloid leukemia in older adults[J].
Curr Opin Oncol, 2020, 32(6): 650-655.

Cortes JE. Mehta Determination of fitness and therapeutic options in
older patients with acute myeloid leukemia[ J]. Am J Hematol, 2021,
96(4): 493-507.

Bonanad S, De la Rubia J, Gironella M, et al. Development and
psychometric validation of a brief comprehensive health status
assessment scale in older patients with hematological malignancies: The
GAH Scale[J].J Geriatr Oncol, 2015, 6(5): 353-361.

Ferrara F, Barosi G, Venditti A, et al. Consensus-based definition of
unfitness to intensive and non-intensive chemotherapy in acute myeloid
leukemia: a project of SIE, SIES and GITMO group on a new tool for
therapy decision making[ J]. Leukemia, 2013, 27(5): 997-999.

Rao AV. Fitness in the elderly: How to make decisions regarding acute
myeloid leukemia induction[J]. Hematology Am Soc Hematol Educ
Program, 2016, 2016(1): 339-347.

Chen EC, Garcia JS. Does patient fitness play a role in determining first-
line treatment of acute myeloid leukemia?[J]. Hematology Am Soc
Hematol Educ Program, 2020, 2020(1): 41-50.

Palmieri R, Othus M, Halpern AB, et al. Accuracy of SIE/SIES/
GITMO consensus criteria for unfitness to predict early mortality
after intensive chemotherapy in adults with AML or other high-grade
myeloid neoplasm[J].J Clin Oncol, 2020, 38(35): 4163-4174.
Palacios-Berraquero ML, Alfonso-Piérola A. Current therapy of the
patients with MDS: Walking towards personalized therapy[J]. J Clin
Med, 2021, 10(10): 2107.

AL A BRI, BEAR. SEAR R O A RO S A ]
i R 55 B2 7, 2022, 42(9): 2307-2313. doi: 10.3978/
j-issn.2095-6959.2022.09.037

Cite this article as: LIANG Lu, XUE Hua. Frailty assessment and
management for elder adults with hematologic malignancies| J]. Journal
of Clinical and Pathological Research, 2022, 42(9): 2307-2313. doi:
10.3978 /j.issn.2095-6959.2022.09.037

32.

33.

34.

3S.

36.

37.

38.

39.

Starkman R, Alibhai S, Wells RA, et al. An MDS-specific frailty index
based on cumulative deficits adds independent prognostic information
to clinical prognostic scoring| J]. Leukemia, 2020, 34(S): 1394-1406.
Buckstein R, Wells RA, Zhu N, et al. Patient-related factors
independently impact overall survival in patients with myelodysplastic
syndromes: An MDS-CAN prospective study| J]. Br ] Haematol, 2016,
174(1): 88-101.

Wan BA, Nazha A, Starkman R, et al. Revised 15-item MDS-specific
frailty scale maintains prognostic potential[J]. Leukemia, 2020,
34(12): 3434-3438.

Thomopoulos TP, Pappa V, Papageorgiou SG. Comorbidities and frailty
predict outcome of patients with myelodysplastic syndromes. Should
we integrate them in novel prognostic scoring systems?[J]. J Geriatr
Oncol, 2021, 12(7): 1122-1129.

D'Souza A, Fretham C, Lee SJ, et al. Current use of and trends in
hematopoietic cell transplantation in the United States[ J]. Biol Blood
Marrow Transplant, 2020, 26(8): e177-e182.

Lin RJ, Lobaugh SM, Pennisi M, et al. Impact and safety of chimeric
antigen receptor T-cell therapy in older, vulnerable patients with
relapsed/refractory large B-cell lymphomal[ J]. Haematologica, 2021,
106(1): 255-258.

DuMontier C, Liu MA, Murillo A, et al. Function, survival, and care
utilization among older adults with hematologic malignancies[J]. ] Am
Geriatr Soc, 2019, 67(5): 889-897.

Liu MA, DuMontier C, Murillo A, et al. Gait speed, grip strength, and
clinical outcomes in older patients with hematologic malignancies[ J].

Blood, 2019, 134(4): 374-382.



