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B e 27 ), 2R E TAESAE (ROC) W &% 2 7, fo7F GDF-15 K F 2+ CRNM-GIB[ 5 & F @ 42 ( AUC) 4 0.718,
95% C1 # 0. 645 ~ 0. 835, P<0.001 ] % 43R h o F 4 & TR #-44 (AUC # 0.670,95% Cl # 0.690 ~0.727, P<
0.001) ,ABC i 2 R &+ 2 % CRNM-GIB(AUC 2 0. 688,95% CI # 0. 552 ~0. 824 ,P<0. 001 ) Z 43R it fo T4 TR
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[ ABSTRACT]

biomarkers, clinical history) bleeding risk score based on this in predicting hemorrhage events in elderly (age=65 years)

Aim  To explore the ability of serum growth differentiation factor-15 ( GDF-15) and the ABC ( age,

patients with non-valvular atrial fibrillation ( NVAF ) after oral administration of non-vitamin K antagonist oral
anticoagulants (NOAC). Methods

selected.

Elderly inpatients who were first diagnosed as NVAF and treated with NOAC were
The GDF-15 concentration in serum was analyzed and clinical data were collected in each enrolled patient.

The ABC bleeding risk score was calculated, which is essential on biomarkers including GDF-15, and HAS-BLED bleeding
risk score.  The patients were divided into groups according to the occurrence of various bleeding events( major bleeding

(MB),
ing follow-up.

clinically relevant non-major gastrointestinal bleeding ( CRNM-GIB) , minor bleeding, and no bleeding events) dur-
The ABC bleeding risk score and HAS-BLED bleeding risk score were evaluated and compared for predic-
ting various degrees of bleeding events groups. Results During the (19.92+6. 83) months follow-up period, 49 cases
(49/142, 34.5% ) had bleeding events, including 3 cases of cerebral hemorrhage, 19 cases of CRNM-GIB, and 27 cases
of minor bleeding.

value in predicting CRNM-GIB ( AUC 0. 718, 95% CI; 0. 645 ~0. 835, P<0.001) and all bleeding events ( AUC 0. 670,

Receiver operating characteristic (ROC) curve showed that serum GDF-15 concentration had predictive

95% CI; 0. 690 ~0.727, P<0.001),

and ABC bleeding risk score had predictive value in predicting CRNM-GIB ( AUC

0.688, 95% CI; 0.552 ~0.824, P<0.001) and all bleeding events (AUC 0.679, 95% CI. 0.579 ~0.779, P<0.001).

Compared with the HAS-BLED bleeding risk score,

hemorrhage ( AUC 0. 868, 95% CI. 0.752 ~0.985 for ABC score wvs.
BLED score, net reclassification improvement ( NRI) 84.17% , P=0.001),
AUC 0.744, 95%CI1. 0. 639 ~0. 849 for HAS-BLED score, NRI -

Conclusion GDF-15 concentration in blood has predictive value for the bleeding risk of oral

0.688, 95%CI; 0.552 ~0. 824 for ABC score vs.
23.96% , P=0.025).
NOAC in elderly NVAF patients.

cerebral hemorrhage.

AEAAESR U B3 B 31 ( non-valvular atrial fibrillation,
NVAF) J& 8 WO, HE R 28 SOR i 2R A
FE A T T3 2% v 8 T R RO ik 45
4 ( major adverse cardiovascular and cerebrovascular
events, MACCE ) , BT 16 Y7 J& Tl Bif A< v ) 3 235 7
it AR BE AL IR ST 1 25 SR AR AR 4k
Z K #HBPLsn O RPriEsy ( non-vitamin K antagonist
oral anticoagulants, NOAC) fff Fui A4S FAELMK, &
R XU 520, AR 3236097 BEﬁiﬂ,ﬁl’z‘fﬁ%ﬁ
Y RHTE R, EE TR PUBE A i D AR
TEHTEEIRYT RIS, e G A Bl L i URS: 10 38 o, i
FEEAENTE, O S BTEE R M R I
PR e LA H L/ A vh KU PP 53 48 5 5 BT BE |
A L LA 2 R KURG , AE A rP VR D T
CHA,DS,-VASe Z=H RS PF 4343 )2, 3 T AR K &
FAER R, ZHCEAE NVAF (3 B TS E 75 H 1L
XU 7T, WU L) HAS-BLED H i U 343 40 )2
BIZ P43 Bl S AR A I R R AE |, X [] — XURS:
G AN — AL BE” B S R B[R] — AR
I 3h SRR o B A AR SR R DR AR O JiE
A WARAEPINT NVAF S35 59 il XURS: PPAG
TSR

DEAEYIRREY (cardiac biomarkers ) 2 4 Ifil

the ABC bleeding risk score had a higher ability to predict cerebral

AUC 0.745, 95%Cl: 0.556 ~0.933 for HAS-
less ability to predict CRNM-GIB ( AUC

Compared with HAS-BLED, ABC bleeding risk score can improve the ability to predict

i) DA R G A Y 1 e - AR v 211 A
P ) A= AR W OO E A AR S A
WLESEE H ( cardiac troponin T, ¢TnT) (N 3 i £} K AT
& ( N-terminal-pro B-type natriuretic peptides, NT-
proBNP) &% L3 AE K 43 A6 K 15 ( growth differen-
tiation factor-15, GDF-15) J& i 4 .0 IE A= W) 45
P MR AR A B AR O A PR AP
FZE5 PR (age , A) JOIEAYIFREY) ( biomarkers
B) FllIlfs R 5 ( clinical history, C) [ ABC H ifit XU
PPAr, £ 2016 4 ABC ajmmﬁﬁi%wwu L b B
ShAE B RE  HEFE AR L XUBS 43 T HL R Tl
IR, 25848 I GDF-15 5 ¢TnT i%:fL‘HE/EE%ﬁ@u\
Yok NVAF S35 H I XURG: ) <7 F0m) PR 5
AWFFE E AE KW ML GDF-15 /K- WA
L GDF-15 7K~F K ABC Hi it XU 373 % 432 i i

IAIT B EAE NAVE B i = n wiil ge 1, 5
fE45 1 HAS-BLED H: Ifit KUBS P43 R 4T L35, 2 15
T ABC H I JRUBS: PF- 43 B I AR R, FH AL
1 #ERFAE
1.1 JRBIAERKE

2018 421 A—2019 £ 12 H M 14 ¥ E %
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o B A RHE B KA L E R B T O TS L
% NOAC & 7 18 4 T Wy 2F o 05k 5K v 09 & 58 (£ %
=65 ¥ )NVAF 2% ) drk . OFH =65 % ;2
ZHA R EH 24 h A EH DB O
REHFEI A ZEQEENTEE,ORES
S5 RBEEZHET . H Ak OB BR S 5 B
(WU o R — R M) ; Qe i B & E 5
LS IR CESS AN A - AN B SOSY i
W ES KR BRSO ERF A T i B B
TR ;@R & F Ak K0 AU, 0 5kt S AL
KA AR R A LR IR A LR
O R o de T LR B R W A U E QL
S HLER R CCMBBEMLL;DRERECE
K, A B R SR RS AR
W@ KM BER T, Pl 40 f 8] TG B35, £ T8 R
W E BB 5 Bk R E ; © & 18 MRS R B3R E
WhRmOQFENFEAR (AR HABILER
AES3EEFSAEBMER EBEARSLSBEY
HEME LR, BRI E <15 ml/(min - 1.73
m’®) ;@ o MR B A i 1 B B i 3 A I AR
BB & R R Q% A E 2 i R ;O
36 248 B 0 I AR AR S AR

BOEAF A NTEARE B IR E R, B
Wizh Ak 0y 2 RO ol RIS 09 & & BRE A X
e ERETHEAEREE RN, TEE.O—
SRR L N NG =TI -5 QN L SN
G R IR R LING S IR R RN N
AR KRR B R E R
A S TR ROE R LR T A e T L. @
EhERE GNEEEREANR B8 AREZHE
o AL o 8 o g | AL BT A& 7 % & B | GDF-15,
¢InT NT-proBNP % X & iF i T H.ABC H fu
A& 1F 4, HAS-BLED i fn X & 3F 2, CHA,DS,-
VASc 2= w1 U3 2,

KFAREBRTHANTHEEH ERAEZE R
S ARIT (45 2017-001)
1.2 EX

(1) & A H f1 Z % ( major bleeding, MB) %) 3% A
PR A THE— R & E 24 h i
W2 g/dL VA b Hr e =2 L, W A o
R (A E N R O W RN 5
miFRFEF AL NG B Edm, (2)1EK
AB K B AEE At By 3 B o (clinically relevant
non-major gastrointestinal bleeding, CRNM-GIB) "' . &

il R N A /S B o L S -
RREHDKEHASE R A HHEE @,
CRNM-GIB & % % & % I KP4 X b ig 7 T (e
WMAKEEA N MESFE LW EABER ML, (3)5
i {1 ( minor bleeding)“”:%ﬁﬁ@%@ﬁ}?ﬁiﬁﬁ
i, EX A EFRA M EZER TR, B BT E
TaBRAFEEHZ2R/ K2 T E £ % NHTH#
T,EATER AT & A o, &4 4N
B A N N s N S - A
o R AME o PE M, (4) ABC Wt KU 3 12
DL | A 47 %5 41 (GDF-15 [ ¢TnT i 21 % &) | BE
AR EEN SR, B ETA 1 F S E L
A B Excel A F K RAE F W3k
TH#ATIHH, % IF 4 %8 & & ARISTOTLE # % |
RE-LY #F 2% B 3F 2 AUC A F 73K 0.71, % iF 4
xR 1B i R <1% & X AL 1% ~2%
HHE A >2% H & f, (5)HAS-BLED H ifn R [ 3F
MMNBRE R FE G RE P
e W ¢ INR 50 B >65 % 4 F i
IR B SRR KRG S EEFRT, LR E
TakEENTL N1 2, HHE2 =3 2R TH
H ifn XK, HAS-BLED #) AUC % 0. 60,
1.3 o4

Nk B R LR R AR E
EHREFRAL N EAXH LEFA CRNM-GIB F
E B A T A
1.4 HRXESTHERS

BrAEENRE A8 h WTiERERERES K
i % F &+ % K 2 i A 3 (Roche ) 447 £ Cobas
e601 Z 42 8 o1 ¥ 1 5 K K % 5% 2 H7 (electrochem-
iluminescence immunoassay , ECLIA ) 3% # | i & GDF-
15 NT-proBNP .¢TnT & F, &K A # K f1 7% GDF-
15 R A7 & (40 5% B 0 ~20 000 ng/L) \ B K i &
NT-proBNP % 7| & (#:5& [ 5 ~35 000 ng/L) , & Kk
ML TnT 3R 7] & (A58 E 0. 03 ~10.0 peg/L)
1.5 IeREBERRERKER

REN A H A NGB ER Y E R KRR
T 3 18] B e PR VEORE, 30 K R R TR R/ B A R
W — IR e B R A GER, MiEH
FELHRERKTLH L ERL, EXAEH LR
R i 3 4 E K % 4 CRNM-GIB fn %
PO (A EEHR ),
1.6 HITESHR

KLl SPSS26 MM H#HAT AR F M, 1 E TR
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FRAEESHA N ves R, A B BN LB KA ¢
5, % 41 E B4R By R H S B K 7 2 (ANOVA)
AN, ZHABFEEAARUELRRARNEEF Z R
(LSD-t) i de, WHHFH UMK R E SR T, 4
]t 3 K F x° A 36 2 Fisher #5# ML %, &8 M
K44 K Al Pearson A2 %o, % | %R # T 1F FFAE
(receiver operating characteristic, ROC) 8 % 3 i &
#h 2 T ® 4R (area under the curve, AUC) PLIF A F [F
2 %, AUC 18 # A 32 7~ T A AL X 2 6 7 o v
# JE w5, K A Medcale 2 F L Delong % 4t 1t 2 47
TRARIFHEHLE AUCEW ZR, Y AEE B
AUC ARSIt FZ70, U REFEET TASMN
E K % # 48 4% (net reclassification improvement,
NRI) 247 7 R [ R AL A8 P A5 46 K [ AR A e A e T3
Mg H ek &2 E (B ALAE L, NRI>0 38 T 31
T A B2 40 R T M AL 3 R T e 7 A B IR
# NRI<O 48 7 37 MU 4 B A% 40 R R A A st AL e
T fe A A P EIR), P<0.05 F # % F 41t F

2 # R

2.1 IGFREAREN LIGERNLE R, H i X E
SEBEFHREHDEGLZERR

TR A2 142 BIFF G AN EPRAER) EAFE NVAF
b B, F AL (78.87£8.17) %, Bk &4
52.11% , V- #J CHA,DS,-VASc A= v KUK ¥ 43 M
(4.86+1.75) 4y, V-3 HAS-BLED ! if XU 343 A
(2.92+0.99) 43, 28 ABC Hi it XUBS 743115875 75 )
VAR M R AR R (5.72% £4.11% ) , AL
HAEZ WO bW g a5 E A B B JE, B U
12.00 ~29.34(19.92+6. 83) H , By a]ic 5% 4%
I 5 4l AT 5T A AL R BB (R 1)
2.1.1 BARFF 25 2H Im R T 5 (CRLAGAR IR AN
PES) RS ITAE (CELAE & I i T B8 PR | e
I L0 IR PR TR N 4 AN i A8 e A Bk
AR e i P R 0 I AR SR ) Y 25 R TC W B e
THEE X (P>0.05) SRS Al AR ek, 75—
D5 T, A 5T AP AR B BRI o s R i sl
2.1.2 REHBHLF AL B ZAE NVAF B
¥IE Rk NOAC, APk e (110 mg, B H 2 1K) 43
%1(30.28% ) , &P HE (15 mg, & H 1 %) 40 f
(28.17% ) , BT WR VB BE (2.5 mg, & H 2 1K) 46 1]
(32.39% ) , MK FEE VP PE (30 mg, & H 1 &) 13 i
(9.15%) .

2.1.3 ABC W K3F5 4 ABC H XU T
APV LT 1 AR S R AR SRR, 5
To b i 5 L, E RS il 441 . CRNM-GIB 3¢
P20 At i = 2 A ABC S I KU 343 30
1 4E I e A 24 45 (P<0.001) . ABC Hifi
RBP4 TN 1 4F H i & A= 3 35 R ol = R4 L
CRNM-GIB 41 1.4 £i5, Lt 4 5 1.8
5 e M 345 2.5 /5 (P<0.05) 5 1fif CRNM-
GIB 411 ABC H ifin JAURS: PF- 23 T 1 4F ) i =5 4 %
AR RO IR 1. 3 A%, H TG I = 2
1.8 f%(P<0.05) ., 45F42Em ABC H I XU E 43
FEATAIRE B o 5 R 4T P ) 22 S B e
SC, BTG ) B A Y i XU R

2.1.4 HAS-BLED # & k5 WIRGRE
PR, DL A I 4R CRNM-GIB Z5 44 i HAS-
BLED H i AU P50 45 3 e i, 531 R (3. 67 0. 58)
43H1(3. 68+0.89) 43 AH W4 2 [ 943 25 57 TG B 3
PEREESL(P>0.05) . 4 1 25 7F 41 HAS-BLED
SRS TE S 4 (3. 04 1. 02) 4%, b EE A H i = 4
0 CRNM-GIB F {4 YK (P<0.05) , %4
HAS-BLED Hi il XU PF- 43 F- 34945 53 >3 41, JoHi Il
AL HAS-BLED H 1 XU #4324 (2. 70+0. 93)
A BEE KM I 24 T CRNM-GIB 4R 4111 ( P<
0.05) ,i% 41 HAS-BLED Hi Ifi XU PF- 43 ¥ 45 43 < 3
43 SRR I 4 21 5 T H i = 1 2 7 4 = )
W B E R L (P>0.05), Z55HRERD
HAS-BLED i il JUK: P53k 3 434 B {H, RE I A2
FRARRHS i XURS: (T =R 2R ) B9 RE (H X T fe
ol O g e XU () S, SE I RE AR

2.1.5 CHA,DS,-VASc % ¥ K & +F o |
CHA,DS,-VASe ZH XU PE 4373 0 (4. 86 +1.75)
g3 AP 2 a4, 74 ~5.19 43, 45 A
[ A XU 4 25 S T i MR L (P=0.703) .
EE VNN £ B S DR o R s e v = G RN 9
VEOEAN TR 2R (R 2 0] 22 S 0F BG4 8 3, 42
AR XU T 43 A I S 4 A T B A b R 4
AN G R FH A

2.1.6 FHEIEA IR, R
o I = A 4 M 2T B AR (94 00+26.85) ¢/ L L
(123.74+18.98) g/L,P<0.05) ] . GDF-15 7K V- 5
[ (6 041.67=5 784.08) ng/L (3 158.40+2 699. 49 )
ng/L,P<0.05] ; 5 it F4F 4148 L, CRNM-GIB 5
141 GDF-15 /KFH [ (5 127. 74+5 560. 16) ng/L Eb
(3 158.40+2 699. 49) ng/L,P<0.05) ],

2.1.7 HhaFH Biti 15 91 18] 3% 49 {1 (49/142,
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34.51% ) A 0 i =, v s O i =4 3 1 (37
142,2.11% ) , ¥ A i 4 1fil., CRNM-GIB 44 19 1] (19/
142,13.38% ) &0 it =44 27 451(27/142,19.01% )
SERPUR  AEEAE NVAF 3%, HL HAS-BLED 1 1fil
U435 1735 (2. 92£0. 99) 43, 1352 NOAC 1897

Ja  HE K M F A R A% (2. 11% ) b HAS-BLED
IRV T 2 A H i 4 & A #8{I% (HAS-BLED =
3 R PO E AR S i A A2 R Ry 5. 8% ,95% CL
H5.4% ~6.3% ") (P<0.05) ,

F* 1. Z%F NVAF 2H 0K NOAC B ERRMEFHEHAARRREEY N EHSEHNERTH
Table 1. Baseline of elderly patients with NVAF on NOAC according to different severity of bleeding events during follow-up

FA TR o T FEsd BchmFCH CRNM-GIB FHb4H  |ARMmFAGHE > E P
st/ [ (% ) ] 142(100) 93(65.50) 27(19.01)* 19(13.38) 3(2.11)% 59.32 <0.001
e e 78.87+8.17 77.85+8.49 80.48+7.41 80.58+7.21 85.00£6. 56 1.7 0.17
B/ BI(%) ] 74(52.11) 46(49.46) 16(59.26) 9(47.37) 3(100) 3.74  0.291
BEAE Hh s 52/ [ (% ) ] 0(0) 0(0) 0(0) 0(0) 0(0) — —
WEA AT s/ [ B (% ) ] 25(17.61) 19(20.43) 2(7.41)° 2(10.53)* 2(66.67) " 8.08 0.044
A TIA sk /[ 1(% ) 14(9.86) 7(7.53) 6(22.22) 1(5.26) 0(0) 5.99  0.112
B SR/ (%) ] 72(50.70) 41(44.09) 15(55.56) 14(73.68) 2(66.67) 6.2 0.102
HIFUMER/[F(%)]  125(88.03) 83(89.25) 24(88.89) 16(84.21) 2(66.67) 1.71  0.634
GITRIRIE/ [ (% ) ] 50(35.21) 33(35.48) 10(37.04) 7(36.84) 0(0) 1.7 0.638
BIFHOE/[H(% ) ] 53(37.32) 35(37.63) 11(40.74) 6(31.58) 1(33.33) 0.43 0.935
AIHBEEFIIREA 2/ 38(26.76) 22(23.66) 8(29.63) 7(36.84) 1(33.33) 1.62  0.654
[Bl(%)]

BRI LSRR/ 7(4.93) 3(3.23) 2(7.41) 2(10.53) 0(0) 2.36  0.502
[#(%) ]

ML HE M/ (g/L) 120.39+20. 46 123.74+18.98 116.37+19.04 113.89+24.31 94.00+26.85*  3.68 0.014
NT-proBNP/ ( ng/L) 3731.99+619.05 2 932.89+677.66 5 050.33=1 844.33 5 670.05+1 846.15 4 364.67+1375.42 1.1  0.352
¢TnT/ (pg/L) 0.07+0.23 0.08=0.28 0.06=0.11 0.05+0.04 0.06+0.02 0.11  0.955
GDF-15/(ng/L) 3729.25+3 487.33 3 158.40+2 699.49 4 454.4423 525.94 5 127.74+5 560. 16" 6 041.67+5 784.08" 2.78  0.043
M35 LT/ ( wmol /L) 101.06+43.97 96.59+41. 64 115.04£59.03 102.17£25.02 107.33£36.20  1.26  0.29
ALT/(U/L) 21.88+26. 80 19.66=13.71 20.74%24.56 36.21£59.09 9.33+4.93 2.32 0.078
;Biﬁgﬁfiﬁﬁm‘m U s pean 4.72+3.41 6.57+4.29° 8.47+5.00% 11.62+3.84%  8.16 <0.001
;A/S;LED i i AL [ 3 2.92+0.99 2.70+0.93 3.04x1.02 3.68+0. 89 3.67+0.58% 6.71 <0.001
CHA, DS,-VASc % i X [

o 4.86+1.75 4.74+1.67 5.19£2.11 4.95+1.68 5.00+1.00 0.47 0.703

T TIA SR PE R B & AR s ALT . SN AR, a o P<0.05, 50 H ML ;b oA P<0. 05, SR 4 A ;¢ o P<0.05,5

CRNM-GIB FF4 Lhd, “—" FIR B TC AR,

2.2 XML

AR 142 B 24 NVAF S8 40 br i 2 F ™
FREE 5 M GDF-15 7K ABC it XU 353 K&
HAS-BLED H 1fit XU PF- 43 22 (8] #4940 &4, 45 3R 48 7w
GDF-15 I 3F 7K -5 1 il =™ d 7 B S IR TR AR DG
(r=0.167,P=0.002,n=142) ,ABC H It XU TE4> 5
I AR S B IEAR G (r=0. 521, P<0. 001 ,n =
142) ,HAS-BLED H ifit USRS 2435 o, 5 44 7 i R i
SRS TEAR G (r=0. 303, P<0. 001 ,n=142) ,
2.3 ROC BZ&o#r

A3 AT GDF-15 7KF- (ABC H i XUBS: #F- 53
HAS-BLED 3 il XURS: 343, 55 A [F) 7 J3E 114 4 1 = 4%
(AR M= R i  CRNM-GIB F4F 4%

B IR ) KA 56 R4 ROC £k, 25 4R R
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% 2. Mi& GDF-15 7k ABC i i XU 14> \HAS-BLED H il XU 1 43 F1 i A [5] 72 tH I B4 A9 ROC #hi & TR
Table 2. The area under the ROC curve of serum GDF-15 level, ABC bleeding risk scores, HAS-BLED bleeding

risk scores in predicting bleeding events
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A0 1 A 0.670(0.690 ~0.729) <0.001  0.679(0.579 ~0.779) <0.001  0.675(0.582 ~0.768) <0.001
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