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[ Abstract] Objective To systematically review the bleeding risk prediction models for
patients with non-valvular atrial fibrillation (NVAF) taking new oral anticoagulants, and to provide
references for constructing precise and practical prediction models. Methods PubMed, Cochrane
Library, Scopus, Web of Science, EBSCO, Embase, CNKI, WanFang Data, VIP and SinoMed
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databases were electronically searched to collect studies on the construction or validation of bleeding risk
prediction models for patients with NVAF after taking new oral anticoagulants from inception to July 16, 2025.
Two researchers independently screened the literature, extracted data in accordance with the Critical Appraisal
and Data Extraction for Systematic Reviews of Prediction Modelling Studies (CHARMS), and assessed the risk
of bias and applicability using the Prediction Model Risk of Bias Assessment Tool (PROBAST). Results A total
of 13 studies were included, with a sample size ranging from 237 to 55,903 cases, and outcome events ranging
from 18 to 2,238 cases. Among these cases, 12 studies reported the discrimination, and 5 studies reported the
calibration, only 2 studies performed both internal and external validation. In terms of overall risk of bias, all 13
studies were assessed as high risk. Regarding concerns about applicability, 7 studies showed low risk, 4 studies
showed high risk, and 2 studies had unclear risk. Conclusion There are still many deficiencies in the existing
prediction models of bleeding risk in patients with NVAF who are taking new oral anticoagulants. The main
issues focus on the study population, predictors, and statistical analysis methodology. Future efforts should
focus on developing models in accordance with guidelines; employing prospective cohort designs with sufficient
follow-up to include an adequate number of outcome events; and implementing diverse modeling approaches

and presentation formats. This will enable the construction of predictive models with better performance, so as

to provide a more reliable support for clinical decision-making.
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EIRIE S

AT P R AR TFF5E Hh A fi e Bt 1]
Rutherford 2018 W NVAF (APX. RIV. #BgUBi#sic /g, Waid msicat i T2 B R RS
DAB) 91~358 d, {7183 d
Huang 2022'" R NVAF (DAB) RE-LY#F7E H I -
Chen 2023 Hh NVAF (DAB. RIV)  FRE 1440480310197 B Kite PAREDI100H
Cao 2024 s NVAF (RIV) FRIE2Jr = H A5 B RN BHEWBE 1A, L
283 d
Barnett—Griness PIfaF]  NVAF (APX) DL B Clalit B2y i 55 AL icdh e Kb -
2022'"!
AlAmmari 2021"7" VPAERTRIAH  NVAF (APX, RIV.  VMERRTHAA3FTES Y L Il FERAEVTI24H , HAREE
DAB) N
Aggarwal 2023""" EIH NVAF (APX, RIV, RE-LY®I%Y. GARFIELD-AFHF4Y . Kb RfiDi0.01~3.064F, FR{zf
DAB. EDO) COMBINE-AFF5E . RAMQEHR % D7 1.744F
Chaudhary 2025"" B NVAF (-) U3 Sy o U= R K Bfii1.8~4.54, Fiks
H13.24F
Rz 20247 SR NVAF (DAB) YLV LT AR — N R BE B Hi Il -
FHii 20237 Hh NVAF (RIV) SN BRI 2 B Il BEAEBERED 121 H
RN N
7 1 2023 H NVAF (DAB. RIV) B3GR 2B m s — AR Mkl -
1 B H I
R 2025 s NVAF (DAB) EEADIE I PN 7SS HE  BE AR 12 H
Hiii
ik 202571 Hh NVAF (RIV) AT F R — [ 2B Il B2~ A

E: - RIRE; APX. ORIV HE (apixaban ) ;3 RIV. ARV IE (rivaroxaban ) ; EDO. ¥ % i/ ¥ (edoxaban ) ; DAB. ik )b he#f ( dabigatran )

https://ywlxbx.whuznhmedj.com/



HYIRITIRFSE 2025 £ 12 AE 34 5F 128

BLAR 2] T s s, 000N PN s i O 1T, 7 Tt
Gl ORI R A B 2 R Tk,
oAt AIFFEA T 5 2 A 45 2R 1 i 0 o 4 6 F0)
PRF TS vE S R PE ) REALARAR -5 1 SR B 4
THEE L TSR ) R A 1 A T
RALA B B L2 2.
2.4 RENERESTMEF

12 TR g 122 2 g 4 TR R X Ay, R
1 1 Z 3 TAERRE 2 T 1AL (area under the
curve, AUC) 5% C #84( ( C—index, Ci) #E47PFHT,
40 AW 5T (1 AUC/Ci 2 0.470~0.888. X 6 T3 fff
gy MO R TR HE B, 320K H Hosmer—
Lemeshow £ 56 . #¢ #E K], Brier 1 23 Al & 1E /9
Nam-D'Agostino A3 TP AAYEAIE T 1T, 4
TUbgE Y R TSI, 6 WAy
(AT BRI IE,  F2 20775 A Bootstrap 125 158 X
Bk, 1T A AN, Tk A
[FIBIE . X 2 TpfsE 2 RN EAT T R IE S

1417

HNHEAIE . 3 Ay O N BERIE OISy, ST
O S P/ W 18 0 S o B 51 1 I B
LI T e ol 17 = K N = 2 8 R B ST
2~11 TR PRI, AE X H i ) T A AR v
VR BS BR Z2 1 TN XL A A R O s AR
B R H LA T A AR A, B R R 22 1) T
I PRI SR A L 1 O s IR P i N 25 5
FH BT T AR 38 H 1 ) PO AR A A 2 T, R
B PR 5 4 v 1 PN PRI - A5 AP BE A
TH A - L 3% 3
2.5 1EBEVRFXBEFNIE R TN
251 AR B R e A

99N 13 THAFFZT 1 £y XU T 4 2
Y ohwr . AEWRGE XS G, 7 WUE ST Ay [a]
A Z S 102l Ay e KU . T AT
Atek, 5 IAFT T AR A AU, X3
T, H PG 5 5kl
BENIE . TESS A, 2 WiwFsy 2 oAk

F2 FUIMERIMEER
Table 2. Construction of prediction model

vy =y >
I ;*E_Lﬁ o fzﬁi o 2 — i ﬂ%ﬁ;f T O TP 7953t 73k
Rutherford 2018"" - 21248 1257 186 Vi3 COX ) S5 T . T R ]
PE S EHEE
Huang 2022'"" 18 12 091 2238 289 LIS RF. XG Boost RF. XG Boost
Chen 2023 30 A 4209 A 08 - - LR W ZE T, ZHE S
B4 1 800 Bt 37
Cao 2024 46 509 38 - - LR HHZE . ZHESH
Barnett—Griness 20 28 055 662 226 Vi3 Fine—Gray [ pGEE N[ = pries
2022
AlAmmari 2021"" 15 1722 192 - - LR EERELSS
Aggarwal 2023 15 #6076 A 386 AT 392 AL SRR COX AR B AERE
BIE 12 296 E1E 131 BIE - BIE: fffh I PR E2 5
It 25586 HfbE, 692 Uiy A ¢
IR, 11945 ERHE, 49 IO, - B, -
Chaudhary 2025 46 24 468 553 - BRA=60%: LR-LASSO. WIHFHERER . Z2HE%ME
Vil LR-Ridge. CT.  ¥Ffli. LllARA
BIAH<60%: RF. XG Boost .,
i gh KNN, NB
KTz 2024 17 L 187 AP 50 - - LR RSN ZRZH
B 50 Bkt —
B2 20237 28 272 49 - - LR HRZE T, ZRZE S
B 2023 24 267 18 - - LR W ZE T, ZHE S
iR 20257 12 383 28 - - LR HHERGHT . 2R
k= 2025 44 268 47 - - LR MRNENT . ZHET

E: —. RIRiE; LR. 42 (logistic regression ) ; RF. FA#LA# (random forest) ; XG Boost. # R4 Z - (extreme gradient boosting ) ;
CT. %2 £4F (classification trees ) ; KNN. K#L 4R ( k—nearest neighbor ) ; NB. #hZ& Il #+ A7 ( naive Bayes ) .

https://ywlxbx.whuznhmedj.com/



Chin J Pharmacoepidemiol, Dec. 2025, Vol. 34, No.12

1418

ST - R

0D OV CVVETJOT6LSOTSIMF6DCdAD  [MFFLL LD "D T)8ELSY ST
FMFEI90gv “MFEVY VO 909 TIC0SSTIISIAFIgOgy Il "3t eIl N7 - - LTS O=DNV M F 1»STOT e
O ATe “O/VRk AT CONMMTE CHY) iy fims ¥ - - - («1STOT ik
ARUTELE Y S W gdl e 7 - - CELO=DNV g (1 €C0T = 27 5%
Sz [AUNGEHH C B) S e SO RV EIE T C Mok Wy (S 7 - - PLLO=DNVigF [12€C0T [EkET

s G SHNE

CIMER3E ) Mg

888°0=DNV I Efiski4

T B IR e LM ATTA-SVH C E I S (S 7 (MEHEMEE ) Mg THEMoysowa—1owsoH 118 0=DNV 1&gl i 0aVe0T TS
0L°0 ~99'0=""DN VML kd
SS°0 Ly 0="D NV EfigL R
€L°0 69 0="""XDNVINEfisl R
9L°0 *99°0=""DNVILEfsE Rk
€9°0 *0S0="DNVINLGsL i
€L°0 *69°0=""11) A Bt iyl
- - (MEEXN e ) MUfidtd  odamord S 3y £9°0 *TYO="S"DNV IR |, STOT Areypney)
S9°0 *L9°0=1D "ML
P M B2 AR A SZ AWM ST N MR R s e ) (&G <% ) TSk g [ €L°0=IDTER i
NG B sk W RFE MG sk O B LR ey 01 WRELA (densioog ) il jounsody,q-weNRTZ) SLOZIOMF 1, £COT [BMaedsy
LROMNgA [ s 2 B LG G M [ N 25 B
CIREOMHICH (MRS ) MegI Oy (S B 83 B
@.%ﬁ(m&%& S CHHBESE MBS B Mg i s
LM A T RZHSOVONT I “SOVONGHEHIHCT [l 4=ty “MelT M (BRI ) ML {0 pqoug 6vL'0=DNVIMLhkd () TT0T Hewwyy
789 0=DNVINEh kA
s RIRR G S EEY) Sl Y 8S90=DNVEF 911CC0T
SHINEY I LRENEA [N ] ARG AT MR T Mo Ol (densioog ) Jrfii i [FER WY 0= sseum)-npuey
L8L0=DNV T Lfisk ~d
Wochsy B IR iy Gy BEle (ISR ) Mg - 8T8 0=DNV 2 F (,7'C0T 98D
¥ E IR [SER] €PL0=DNV T4
i 5721 S F R M LR GL A [T MR RTINS ST C§dy (Ml ¥z (TSRS ) TEfdEs  C SETmoysowe—Iowso LOZ'O=DNV 3 (+1£C0T 424D
EZC A 30 = S CIE RE- T 0 2 1A ([ 22 819°0="001 ") V33
AR 1S 5110 2 g 772 = X A 3] T e | s H v 2 1 1T A = V5 ) i (MR ) MG - ¥89°0=""DNVigiF (eCC0T SUENE]
TN AR B TR N iy e 0 (densiooq ) Jfii i - 99°0=103H | )810T Projomny
N A ) ESE ] 0 _
[+l e e SRS e Y 7

s10108} UonoIpaid pue souewload [opow uonodIpald g 8|gel

& [Nt 5 i L €2

https://ywlxbx.whuznhmedj.com/



HYIRITIRFSE 2025 £ 12 AE 34 5F 128

SCEIRA 4 235 Jai i Wb HE R 2 Ay v s £ JXURS:
TEGETT A AT s, 13 TR X e i g AU
I A5 1> 22U A =% H Hosmer—Lemeshow £
6 1 e RS TR R BSR4 A IR I T I, 9 T
g 1 K A R < 20, 8 TR
gy M R P A R R AT A B, 4 TUE
g 17 10T oy AR B A A 1 B O R SR FH
BRI TR AT A B, 5 TS T R AT
NERERIE. UL 4.

1419

252 RN

4 Iﬁﬁﬁ?{ [16-17, 20, 23] iﬁ};ﬁ,fﬁ,{ﬁ{%}m ﬁi‘j—‘%—" 2
T 2 3E M S AT R . BFST X G40,
1 75 U PR E FAF % > 40 % /) NVAF (B4,
VIR 5 M AN A AR | Rl s 2 R s 1 R
DR G 8 1 5 A e M R XU o 5 SR A, 2 T
P B SR SCH I AR T2 Wb A S S v D ey XL
B, 3 IURIFST U1 SR 7 A R i e XU
FIE AR L 4.

R4 TR R ARG R 5& A AR

Table 4. Evaluation of bias risk and applicability of prediction models

AT D A T ik
Mg BET AR g RS BT g TR S

Rutherford 2018 % = 1% e I e m e m
Huang 20221 1% L[5S 1% =2 1% 1% NiEHE = N
Chen 2023 [ [ {8 [ 1% % % [ %
Gao 2024'" H ) ik 2] fix i % i i
Barnett—Griness 2022"""! 1% = % =2 F=A 15 Vv = =
AlAmmari 2021" [ i i i [ {4 {4 [ 3]
Aggarwal 2023 i 5 {8 ] {8 {8 % [ 1%
Chaudhary 2025"" = YIS 1% e IS i I - ®
RFz 20242 ] N 2] ] ik % ] [ 5]
R 20037 i fi 1 G fi i fi 5 i
F e 20237 [ % i [ s 1% A [ ENL¥
fiftEst 20257 i i [ [ % 1% [ [ 3]
3 20257 {8 5 % ] % % % [ fi
3 it RIS Bt 22 56T [ I T 52 Ok U T Hidie A

e [ JBAEA AP 5 A7 A D ey LB, By T RO, M )28
3.1 TR TN RE R G, B faXUBE Hh B B R dlE T RE A A e 2K T S0 P 9 15

AIC A A 13 A g8 M e, o T fF
% [12-16, 18, 21-22, 24] ?&%Tg*ﬁ AUC/CI, ,ﬁ\:':'j 6 Iﬁﬁﬁ
gy 415 18212220 g gl AUC/CE > 0.7, 6 T 4R
T INEREUEZE R AT T, 4 TgF T U
P4 2 ) T AR AR A S AUC/CE > 0.7, 3 3 M2
A T AR IIELS A5 2 T U
AUC/Ci > 0.7, ] WLASSCYN A I T A 7R K £ 7
DU BBy ™ AR, 13 JRAF ST 1 i ey XU
TEMZE B R RS, AT BRI, ) g A
PRI S . BN A AT . SR
FEAFE: OWFFEEE I T A 5T 28 e
@Z I 5 T0 T B 2 B R A5 000 PR 1P A
IS A E; @MUK H Hosmer—Lemeshow 45 55
FEUERE SR AT UEE PR, @45 A AR i
< 20; OFRERGI T EAG Y ASCHA

https://ywlxbx.whuznhmedj.com/

Bl FAHTEOLT , FOTDU AR A Y b A o 6 T i B
BRAAFFE ), LAREAR AR 75 AU, L i RE P BA B4
UM TREVIEHC, H 1 IR U5 B TR A
AR, PRIEA R BRIFFE 25 i e TR R BE DT
WA TIR, s EZ 058, PROBAST
TR X O P SO R S A K
LI VR F0 P 5~ ] B 5 | e A Bl R XU, 4
Ji B 22 TR OISR R AR B T A - iR A T G —
E AREAR AR fy 5 1% T B AR o i S A 7Y
T =R e A A8 5 SR A A R — B, T
AR R0 ) 3 5 10 AR A7 A o B A B, (H T R
Hosmer—Lemeshow £ 56, UL P > 0.05 A A 5l+6 5
TeEAERIZA B BA FE DR 22 WA RE A F A M 1R
ZERIRIN, DRI A F5 T 2 e TN ASE A8 iy 25 5 22 A
TR A HERE . Scrb o gy T T P 5
A A < 20, R T TR AL FE I SN AR



1420

LS R, A G FIRFGE N AT 70 e A REAS i 5 2
SRS, 4 gy U T A A AR
(R B e P BRI, AR i o EgR
A AR R IRIR B, A P RES TR T
WARAFEM R BN 27, A5 BT vl R
ZEAHANF LI — B, AR, ARSCHIA
BRI ST B R VAT ANERIRAUE, T PRI
AR R [X 43 B 3 AN A ©, g, AR
SCYN A TR AR R ] BE AR A KU A R, (B
HIEUFRY X A
3.2 EBIG N BT E T
AN S B A AT 2~ 11 T R .
I R IR B A 22 AR IS L s . IR BT
M 25 W 5 10 R 7 24538 . — 300 Meta 20 H7 (2
o B AR 5 B R A IR FH TR 24 I I RS
HX, HBEREH, EFEHERM NOACs J&
H I RS B R, A ) AR Y i XU
ma s AT BB IR R Sk 25 e A R TR T R R
fiX, AW EER, ERNEREZ,
TS e i KU 1 ek, AR R A ITE R
%, NOACs 5 HABZ5H)4 AT Be3G 28 & H i fi
fia] B2 (HAS SO A B PSSR AT i ) B A
G, PRSP AR IS R AR LEAS [FIAT G,
A Ja ATET X AR ik — P R A TR AR . W T H
HI SR R, PLBEIRYT XU 5 25 AT A A
WP R TR AR SR 2 S B A A A
e P R I XURS: B B LR, R P 2 ) A
A AR BT, BRAE A S A 1 A EL A2 3
ANFRREE 0, T 5 & AE i XU B — 0T
ML ARt o, R A 1 a1y £ 2
AR FHPLEE 24 5 H I AR 5 TG B B Hh ot o 1) FR
et 39%0~69%, AT UL RE £ o S 2 IR NOACs
Jei H I XURS: (4 7 0 R TRl st feE P B e 254
FL A /N AR 245 40 2 100 7 A v O B s 2
—, G HA S ER T v i, i 4
PRI PR, S PUEENLE T, A S EURE
e AR . BRI, AR R a3 FIR NOACs
B NVAF 85 B4R IS, If B 25, JfF
S R R AR H i sk s [R] s AR B R 24
Yy, DAREAR R ot SR G 2 A XU
3.3 HEEEVEXFINDIEIE. STTHE
RIMERE RN AKX
ARICHARIBEIE T, ACA 3 Tifsy 0 i

Chin J Pharmacoepidemiol, Dec. 2025, Vol. 34, No.12

TTAMEBIRUF 4 T 458, AN S IE AT &
R E B Z—, T] S WA 0 SN A
Az Akt BT AN IR IR Y R — AN IR
WE, BT, #AHEATHNEEAE, nl e tRyE L br
T fi g A 2 2 R TE A A TS 2R 1 A7 0 AR
PR, NI B R AR 2 B, sk, k7
= PSR HEA T AN BRI S0 BilREAR,
PROBAST T H " g U0 A 760 06 31F e A A o
AR[TF 100 B, AR AFEA T D W JC R
TR GE ™, PTRES S BUR MY, SR
DU A I o RTINS AR g P A N A e B L B
[ AR IR, FRARF A T A 2ol R S A A5
B/ DA R GEATANT AL, 4B 5 15 e
PETCIRAS B MERA AL T, S 300 RN A H 3R
R, A5 BIBIFFEIN 78 43 O 2 (R, AL
PB4 TR I Bk 2 —, SR G
RUAHEG, JEFHLER 2= > 0 T AL 7R ] $i i Fuil %)
WERIE ™, EAT R ) (B £ 2 Wiy
il FH 3 T4 A RO P a2 S My e T R, %
LA A RO R 4 8 T R S . 4
Je WA 5 AT 23R B 22 FLA S B A B A% 2= 2] B
AR, (HHLER2E > (AN 3 B PR A —
SERRRE BRI T H Y FER R Ry L,
IR TR A A R A, T
FO R DL H shPGE T, 5 THE, Tl
PRAEH B, AT REA o8 s b B FH TS, AR Ao
HAHERY AR A o] 2 B LA GO R AR T R
PR

R FAAEAE— 2 R R . DA A SO
YESCCHR, ATREAEAE KRR @ TAARIBE
TR, RifremBs, T T et
ik, FAE—EWRRER; @2 AR EZK
RN 2522 5% ARBIFGE I IG RIS AR — 2
25

2 b, ARSCHYN AR 13 T NVAF 34 1R
NOACs Ji i XU A AR i 5 A T 1T RS
W, 13 TGS AR o D g DRSS, , [ A v
| S S b1 S R SN2 o 1B AN ]
FRYE PROBAST 45 /i AT SR (1 p 2%k
BT b A SR R )y i, s A A
AU, A TONPERE R 38 I A T A
WOLRES i I ET N R

https://ywlxbx.whuznhmedj.com/



TATRFSEE 2025 F£ 12 A 34 5E 12

)z

SRR A A IAMI A AL I 2257

| B2 LIE TR LA

1 Brod C, Groth N, Rudeck M, et al. Oral anticoagulation use in

11

12

non-valvular atrial fibrillation patients in rural setting[J]. Am J
Med Open, 2023, 9: 100026. DOI: 10.1016/j.ajm0.2022.100026.
Ma C, Wu S, Liu S, et al. Chinese guidelines for the diagnosis and
management of atrial fibrillation[J]. Pacing Clin Electrophysiol,
2024, 47(6): 714=770. DOI: 10.1111/pace.14920.

SRERSC, IRBEUE , 2205, 45 . ARG Dy BR BT Bk v AR
K G K R R AT [ DU EE 2 |, 2024, 45(3): 225-229.
[Zhang XW, Zheng LY, Jing Y, et al. Analysis of risk factors for
recurrence of mild and moderate stroke caused by non-valvular
atrial fibrillation[J]. Sichuan Medical Journal, 2024, 45(3): 225-
229.]1 DOIL: 10.16252/j.cnki.issn1004-0501-2024.03.001.

Liu X, Feng G, Marler SV, et al. Real world time trends in
antithrombotic treatment for newly diagnosed atrial fibrillation in
China: reports from the GLORIA-AF Phase III registry: trends in
antithrombotic therapy use in China[J]. Thromb J, 2023, 21(1): 83.
DOI: 10.1186/s12959-023-00527-x.

Rao S, Aggarwal S, Mani S, et al. Uncovering the role of direct oral
anticoagulants in stroke prevention for atrial fibrillation: a review
of the literature[J]. Cureus, 2024, 16(7): e63675. DOI: 10.7759/
cureus.63675.

Kato Y, Tsutsui K, Nakano S, et al. Cardioembolic stroke: past
advancements, current challenges, and future directions|J]. Int ]
Mol Sei, 2024, 25(11): 5777. DOI: 10.3390/ijms25115777.
Campello E, Spiezia L, Simion C, et al. Direct oral anticoagulants
in patients with inherited thrombophilia and venous
thromboembolism: a prospective cohort study[J]. ] Am Heart
Assoc, 2020, 9(23): €018917. DOI: 10.1161/JAHA.120.018917.
Lyu M, Jiang S, Wu T, et al. A new model to predict the risk
of major gastrointestinal bleeding in patients on direct oral
anticoagulants (dabigatran and rivaroxaban)[J]. Br J Cli Pharmacol,
2023, 89(1): 253-260. DOI: 10.1111/bep.15491.

Gao X, Cai X, Yang Y, et al. Diagnostic accuracy of the HAS—
BLED bleeding score in VKA— or DOAC-treated patients with
atrial fibrillation: a systematic review and Meta—analysis|[J]. Front
Cardiovasc Med, 2021, 8: 757087. DOI: 10.3389/fcvm.2021.
757087.

Moons KGM, De Groot JAH, Bouwmeester W, et al. Critical
appraisal and data extraction for systematic reviews of prediction
modelling studies: the CHARMS checklist[J]. PLoS Med, 2014,
11(10): e1001744. DOI: 10.1371/journal.pmed.1001744.

Moons KGM, Wolff RF, Riley RD, et al. PROBAST: a tool to
assess risk of bias and applicability of prediction model studies:
explanation and elaboration|[J]. Annal Intern Med, 2019, 170(1):
WI1-W33. DOI: 10.7326/M18-1377.

Rutherford OCW, Jonasson C, Ghanima W, et al. New score for
assessing bleeding risk in patients with atrial fibrillation treated

with NOACS[J]. Open Heart, 2018, 5(2): e000931. DOI: 10.1136/

https://ywlxbx.whuznhmedj.com/

13

15

16

19

20

21

22

24

1421

openhrt—2018-000931.

Huang YC, Cheng YC, Jhou MJ, et al. Important risk factors in
patients with nonvalvular atrial fibrillation taking dabigatran using
integrated machine learning scheme—a post hoc analysis[J]. ] Pers
Med, 2022, 12(5): 756. DOI: 10.3390/jpm12050756.

Chen J, Lyu M, Xu W, et al. New score for predicting major
bleeding in patients with atrial fibrillation using direct oral
anticoagulants[J]. Inter J Cardiol, 2023, 376: 56-61. DOI:
10.1016/j.ijcard.2023.02.017.

Cao C, Xu Y, Jiang W, et al. Nomogram for predicting bleeding
events in nonvalvular atrial fibrillation patients receiving
rivaroxaban: a retrospective study[J]. Health Sci Rep, 2024, 7(1):
€1792. DOIL: 10.1002/hsr2.1792.

Barnett—Griness O, Stein N, Kotler A, et al. Novel bleeding
prediction model in atrial fibrillation patients on new oral
anticoagulants[J]. Heart, 2022, 108(4): 266-273. DOI: 10.1136/
heartjnl-2021-319702.

AlAmmari M, Sultana K, Alturaiki A, et al. The development and
validation of a multivariable model to predict the bleeding risk
score for patients with non—valvular atrial fibrillation using direct
oral anticoagulants in the arab population[]J]. PLoS One, 2021,
16(5): €0250502. DOI: 10.1371/journal.pone.0250502.

Aggarwal R, Ruff CT, Virdone S, et al. Development and
validation of the DOAC score: a novel bleeding risk prediction
tool for patients with atrial fibrillation on direct—acting oral
anticoagulants[]J]. Circulation, 2023, 148(12): 936-946. DOI:
10.1161/CIRCULATIONAHA.123.064556.

Chaudhary R, Nourelahi M, Thoma FW, et al. Machine learning
predicts bleeding risk in atrial fibrillation patients on direct oral
anticoagulant[J]. Am J Cardiol, 2025, 244: 58-66. DOI: 10.1016/
j.amjeard.2025.02.030.

Ko, SRIELL, XTI 5 B T8 LU A
Pl S E i JXURS: IO B R 2 (9], 245 R PEAN , 2024, 21(3): 348
352.[Zhu ZY, Zhang LH, Liu YH. Construction of bleeding risk
prediction model for patients with non—valvular atrial fibrillation
after taking dabigatran etexilate[J]. Drug Eval, 2024, 21(3): 348—
352.] DOIL: 10.19939/j.cnki.1672-2809.2024.03.23.

B L AR G R G R (R B AR L  FE R PR 2R
S (D] Bt PH « St BERLR % | 2023, DOL: 10.27045/d.cnki.
2gyyc.2023.000484.

B R, W AF . ARREBEE By UL A R 1
IR BE 556 245 S0 AT 1 10074 52 W00 D3R 43 A K 1ot 48 o5
S I B EE 2, 2023, 44(19): 79-82, 87. [Ge YT, Song WH,
Gao A, et al. Analysis of influencing factors and establishment of
prediction model for gastrointestinal bleeding caused by new oral
anticoagulants in patients with nonvalvular atrial fibrillation[]].
Shanghai Medical & Pharmaceutical Journal, 2023, 44(19): 79—
82, 87.] DOI: 10.3969/}.issn.1006-1533.2023.19.016.

B, BP0, TR%, % 5T CES AEH 28k
NS o 5088 5 3K L JOTR T AR DG T8 £ T2 4 1t XU A B[],
[ B AR 2R 2R AR, 2025, 45(5): 1046-1049. DOI: 10.3969/
j.1ssn.1005-9202.2025.05.007.

s, /N L AR, A TR 2 A R A Y S AR


https://pubmed.ncbi.nlm.nih.gov/39035056/
https://pubmed.ncbi.nlm.nih.gov/38687179/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxINc2N5eDIwMjQwMzAwMhoIMXdkdnRpaGs%3D
https://pubmed.ncbi.nlm.nih.gov/37528405/
https://pubmed.ncbi.nlm.nih.gov/39092362/
https://pubmed.ncbi.nlm.nih.gov/39092362/
https://pubmed.ncbi.nlm.nih.gov/38891965/
https://pubmed.ncbi.nlm.nih.gov/33222589/
https://pubmed.ncbi.nlm.nih.gov/35971682/
https://pubmed.ncbi.nlm.nih.gov/34881309/
https://pubmed.ncbi.nlm.nih.gov/34881309/
https://pubmed.ncbi.nlm.nih.gov/25314315/
https://pubmed.ncbi.nlm.nih.gov/30596876/
https://pubmed.ncbi.nlm.nih.gov/30613418/
https://pubmed.ncbi.nlm.nih.gov/30613418/
https://pubmed.ncbi.nlm.nih.gov/35629177/
https://pubmed.ncbi.nlm.nih.gov/36791968/
https://pubmed.ncbi.nlm.nih.gov/38196572/
https://pubmed.ncbi.nlm.nih.gov/34548336/
https://pubmed.ncbi.nlm.nih.gov/34548336/
https://pubmed.ncbi.nlm.nih.gov/33939729/
https://pubmed.ncbi.nlm.nih.gov/37621213/
https://pubmed.ncbi.nlm.nih.gov/40015543/
https://pubmed.ncbi.nlm.nih.gov/40015543/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxINeXBwajIwMjQwMzAyMxoIcGVyNGF4Y2E%3D
https://kns.cnki.net/kcms2/article/abstract?v=dzw7IdLhHkGYtc58sPF-_-tJW9QuUBcSbDQyfS7lrhxFu7L1fZ6fNNPILW-it9XQC-z90BRl0crANDB6IZjNah50ZWSXSpcywikPVYZeotgBm-OAO15jPKMhMNUl2--IKfodED3_R_DsLL3HEfdc0u4DkOk1fuDJet-AbNVsYGE5q9Lb-KW7Y1pZ_efvSZnj&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=dzw7IdLhHkGYtc58sPF-_-tJW9QuUBcSbDQyfS7lrhxFu7L1fZ6fNNPILW-it9XQC-z90BRl0crANDB6IZjNah50ZWSXSpcywikPVYZeotgBm-OAO15jPKMhMNUl2--IKfodED3_R_DsLL3HEfdc0u4DkOk1fuDJet-AbNVsYGE5q9Lb-KW7Y1pZ_efvSZnj&uniplatform=NZKPT&language=CHS
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxINc2h5eTIwMjMxOTAxNhoIbmJzb2wzNXA%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIQemdsbnh6ejIwMjUwNTAwNxoIZjhpcjRleXk%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIQemdsbnh6ejIwMjUwNTAwNxoIZjhpcjRleXk%3D

25

26

27

28

29

30

31

32

1422

i BB £ R ARV PR 5C Y i 4 U A TR 317 (0], P e
AR LA R 28 A%, 2025, 27(1): 13-17. [Zhang C, Xi XQ,
Gao YF, et al. Analysis of a risk model for rivaroxaban—related
bleeding events in elderly patients with atrial fibrillation based
on gene polymorphism[J]. Chinese Journal of Geriatric Heart
Brain and Vessel Diseases, 2025, 27(1): 13-17.] DOI: 10.3969/
ji.ssn.1009-0126.2025.01.004.

BN, Pt YhEim , A5 . WA R G i HIAE
SRR )] T EEUE 244K, 2023, 23(5): 602-609. [Lu
XD, Wei JH, Shen JT, et al. Methods and processes for producing
a systematic review of predictive model studies[]]. Chinese Journal
of Evidence—Based Medicine, 2023, 23(5): 602-609.] DOI:
10.7507/1672-2531.202212112.

Efthimiou O, Seo M, Chalkou K, et al. Developing clinical
prediction models: a step—by—step guide[J]. BMJ, 2024: e078276.
DOI: 10.1136/bmj—2023-078276.

REREL, ST, AT BB AL BT TSR A (7).
HEHLTRES R L 2021, 57(14): 27-38. [Xiong ZM, Guo HY,
Wu XY. Review of missing data processing methods[J]. Comput
Eng Appl, 2021, 57(14): 27-38.] DOI: 10.3778/}.issn.1002-8331.
2101-0187.

TR TRE AR, AT g I PRI 7 125 6 H
M]. db5T - JEETR2E B 22 AL | 2024: 2-450.

SeH, SOOF UM S LT A T R e 2 MR ) S A
TSI ). BB 25240k, 2024, 37(3): 190-200. [Wu
Y, Ai F. Construction and validation of a prediction model for left
ventricular hypertrophy in patients with essential hypertension[J].
Journal of Mathematical Medicine, 2024, 37(3): 190-200.] DOI:
10.19960/j.issn.1004-4337.202312067.

Ren J, Wang N, Zhang X, et al. A systematic review and meta—
analysis of the morbidity of efficacy endpoints and bleeding
events in elderly and young patients treated with the same dose
rivaroxaban[J]. Ann Hematol, 2024, 103(11): 4363-4373. DOI:
10.1007/500277-024-05767-z.

Wu VCC, Wang CL, Huang YC, et al. Bleeding associated with
antiarrhythmic drugs in patients with atrial fibrillation using direct
oral anticoagulants: a nationwide population cohort study[J]. J] Am
Heart Assoc, 2024, 13(21): €033513. DOIL: 10.1161/JAHA.123.
033513.

S EAR VPRI BPRTE , 45 . LR AN [ DXk R g SR v |

33

35

36

37

38

39

40

Chin J Pharmacoepidemiol, Dec. 2025, Vol. 34, No.12

AR LA AR B2 M R 2 (1], sp AR R IR A (HR3es0)
2024, 32(10): 985-991. DOI: 10.16439/j.issn.1673-7245.2024.
10.014.

Zhou Q, Liu X, Yang X, et al. Efficacy and safety of anticoagulation
in atrial fibrillation patients with intracranial hemorrhage: a
systematic review and Meta—analysis[J]. Front Pharmacol, 2023,
14: 1122564. DOI: 10.3389/fphar.2023.1122564.

Spruit JR, de Vries TAC, Hemels MEW, et al. Direct oral
anticoagulants in older and frail patients with atrial fibrillation: a
decade of experience[]]. Drugs Aging, 2024, 41(9): 725-740. DOLI:
10.1007/540266-024-01138-5.

Kikuchi T, Kono Y, Nakagawa K, et al. Clinical significance of
gastrointestinal bleeding history in patients who undergo left
atrial appendage closure[J]. JGH Open, 2024, 8(1): €13009. DOI:
10.1002/jgh3.13009.

Garcia DA, Fisher DA, Mulder H, et al. Gastrointestinal bleeding
in patients with atrial fibrillation treated with apixaban or warfarin:
insights from the apixaban for reduction in stroke and other
thromboembolic events in atrial fibrillation (ARISTOTLE) trial[J].
Am Heart J, 2020, 221: 1-8. DOI: 10.1016/j.ahj.2019.10.013.
T, BT N HBUEE BT I MR 2GS ST SRR IR
55X 5[], ST L 2021, 46(8): 707-709, 716. [Zhang SY,
Sheng JL. Hemorrhage risk and counter measures of acupuncture
treatment in patients undergoing administration of anticoagulants
and antiplatelets[J]. Acupuncture Research, 2021, 46(8): 707-
709, 716.] DOI: 10.13702/j.1000-0607.20210151.

Ramspek CL, Jager KJ, Dekker FW, et al. External validation
of prognostic models: what, why, how, when and where?[J]. Clin
Kidney J, 2020, 14(1): 49-58. DOI: 10.1093/ckj/sfaal88.
Obermeyer Z, Emanuel EJ. Predicting the future-big data,
machine learning, and clinical medicine[J]. N Engl J Med, 2016,
375(13): 1216-1219. DOI: 10.1056/NEJMp1606181.

R, RN . LHH A RIS ) MUY R
R HENLERE 5 &R | 2023, 60(1): 59-84. [Li JN, Xiong
RB, Lan YY, et al. Overview of the frontier progress of causal
machine learning[J]. J] Comput Res Dev, 2023, 60(1): 59-84.]
DOI: 10.7544/issn1000-1239.202110780.

Wk HAY: 2025405 A 01 H &R HS. 2025412 7 02 H
AR o e vea

https://ywlxbx.whuznhmedj.com/


https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIUemhsbnhueGdienoyMDI1MDEwMDQaCGI2Z2M0OHBt
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIUemhsbnhueGdienoyMDI1MDEwMDQaCGI2Z2M0OHBt
https://www.cqvip.com/doc/journal/7109794517?sign=92c9922085f98334b4055ffa71b347b846808d3513aede3f207c2ccb7cecf743&expireTime=1796435214095&resourceId=7109794517
https://pubmed.ncbi.nlm.nih.gov/39227063/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIRanNqZ2N5eXkyMDIxMTQwMDMaCHJpb25xN3Jx
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIRanNqZ2N5eXkyMDIxMTQwMDMaCHJpb25xN3Jx
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIQc2x5eXh6ejIwMjQwMzAwNRoIbWY1YWt0bGQ%3D
https://pubmed.ncbi.nlm.nih.gov/38710878/
https://pubmed.ncbi.nlm.nih.gov/39494558/
https://pubmed.ncbi.nlm.nih.gov/39494558/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIOZ3h5enoyMDI0MTAwMTcaCGFuM3FubDVu
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIOZ3h5enoyMDI0MTAwMTcaCGFuM3FubDVu
https://pubmed.ncbi.nlm.nih.gov/36969833/
https://pubmed.ncbi.nlm.nih.gov/39141209/
https://pubmed.ncbi.nlm.nih.gov/38268955/
https://pubmed.ncbi.nlm.nih.gov/31896036/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxINemN5ajIwMjEwODAxMxoIeWdmeXMxNms%3D
https://pubmed.ncbi.nlm.nih.gov/33564405/
https://pubmed.ncbi.nlm.nih.gov/27682033/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTExNzE2MDExNxIRanNqeWp5ZnoyMDIzMDEwMDYaCHM2MTU0ajl1

