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B & F B ARKRECE K 8 & 58 X 14, R A Oracle Crystal Ball 24 (V11.1.2.4) , i@ it 24 F FRME KRR L 25 5 F AR
PSR EFZELSDAFRETLBR A6 PRy, GR ZANEMRBEEIREH 974, LA n AR A8 5 50 125 K%
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SRR OB AR SR E A F T A A 12~137.3~153 ng/mL, %Ak fade & H A8 S SR B AFE L E K 6~239,3~224
ng/mL, FHFFEMER DR, TIEBRE LI EE, 4K 3REd £ (eGFR) %4 0~30 mL/min B, XA X ERAEL 7 £
HHR 5 mg, H R 1K ;% eGFR % >30~60 mL/min & , AV X7V R A 5 £ AHHFKR10~20 mg, H R 1 RKA K5 mg, F X2
K5 % eGFR % >60~90 mL/min &, LA XV JE R4 25 5 AR 15~30 mg, H R 1 RAHK5~10 mg, H R 2 K; % eGFR
#>90~120 mL/min i, LAV RV JE A2 24625 5 R AR 25~30 mg, HF R 1 RRAFRS5~15mg, HF R 2K, *F Tkt &4,
% eGFR % 0~30 mL/min B, R 4f 5 A R A% A AR 7V JEA23E 5 mg; % eGFR A >30~60 mL/min &, LA XV B R 2528 5 A H
K 5mg, R 1K ;% eGFR A >60~90 mL/min b , 2 ARV JE Z 42525 7 T AR 25~30 mg, FFR 1 RRHFRE5~15 mg, F R 2
K ; % eGFR # >90~120 mL/min & , LA &V 3 RAEL 2 7 A H R 10~15mg, B R 2k, it GRS E D" EHG 6 %
F BN FA R I , AR ISR EAT L E L AR AR, THREER-F TR &, S0 55 Bk, Mt
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Monte Carlo simulation-based optimization of the rivaroxaban regimen for anticoagulation in patients with
different classes of renal function

YU Qiaoling"*?, ZHAI Weiwei"*?, LI Yumeng"**, JIN Panpan"**, QIU Bo**, WU Huizhen" ** (1. Graduate
School, Hebei Medical University, Shijiazhuang 050017, China; 2. Dept. of Pharmacy, Hebei General
Hospital, Shijiazhuang 050051, China; 3. Hebei Key Laboratory of Clinical Pharmacy, Shijiazhuang 050051,
China)

ABSTRACT OBJECTIVE To optimize the rivaroxaban dosing regimen for anticoagulation in patients with different renal
function levels. METHODS The administration regimen was determined based on the drug instructions for rivaroxaban and the
actual medication situation of the patient. The target concentration range and the subsection interval were established using
rivaroxaban blood minimum concentration for patients from Hebei General Hospital and reference range of rivaroxaban laboratory
monitoring concentration recommended by International Council for Standardization in Hematology. The probability of different
dosing regimens in each target concentration range was investigated with Monte Carlo simulation using Oracle Crystal Ball software
(V11.1.2.4). RESULTS A total of 97 patients with non-valvular atrial fibrillation were enrolled and the minimum concentration of
rivaroxaban was tested 125 times with a median trough concentration of 32.2 ng/mL; a total of 121 patients with venous thrombosis
were enrolled and the minimum concentration was tested 159 times with a median minimum concentration of 31.0 ng/mL. The
reference range for steady-state minimum concentration in patients with non-valvular atrial fibrillation was 12-137 and 3-153 ng/mL,

while the reference range for steady-state minimum concentration
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N N in patients with venous thrombosis was 6-239 and 3-224 ng/mL.
* E—EE 00, B . BESE D5 A 6 R 25 % . E-mail ;

Monte Carlo simulation results showed that in patients with
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0-30 mL/min was 5 mg once daily; for patients with eGFR>30-60 mL/min, the optimal dosing regimen was 10-20 mg once daily
or 5 mg twice daily; for patients with eGFR>60-90 mL/min, the optimal dosing regimen was 15-30 mg once daily or 5-10 mg
twice daily; for patients with eGFR>90-120 mL/min, the optimal dosing regimen was 25-30 mg once daily or 5-15 mg twice
daily. For patients with venous thrombosis, it is not recommended to use rivaroxaban more than 5 mg once daily for patients with
eGFR 0-30 mL/min; the optimal dosing regimens of rivaroxaban were 5 mg once daily for patients with eGFR>30-60 mL/min, 25-
30 mg once daily or 5-15 mg twice daily for patients with eGFR>60-90 mL/min, 10-15 mg twice daily for patients with eGFR>
90-120 mL/min. CONCLUSIONS Rivaroxaban should be selected carefully as the anticoagulants for patients with severe renal
function impairment. Rivaroxaban possesses a wide reference range in the minimum concentration and considerable individual
variability. The dosage and frequency of rivaroxaban can be personalized through the Monte Carlo simulation method, taking into
account patients’ renal function.

KEYWORDS rivaroxaban; renal function; Monte Carlo simulation; anticoagulation regimen; non-valvular atrial fibrillation;

venous thrombosis
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1.2 MEDPESRESECENITE SHELE
ARG IR DA TE 25 3 A1 R, Dl x s Ko, >R H
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YA T BE B DIRE S R R B e R R
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TS G B R S T B, A A K 20 mg,
FER LI, i iy ol A 3 2 T e B A IR 15 mg, BF K 1
U TR 2B AR A AR 15 mg, B K 2
W, 22 dJa R B 20 mg, R LIRAERHAYY 6 M A
A BERERRIR 10 mg 5% 20 mg, BR 1 IKIAYT -
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PERY 2525 )5 AT R R BB AL , IR US4
Br B Cu i BN o 82005 B0 s TR
20 000 1K , % BAE AR 4 25 )7 2 R B D RES BT,
i SRR BB ARV BE C TN YR AE B E 1Y B AR
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LAY,
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2.1 FERDPHUBRESELENRE

Lo A TR B A RS B B £ 3 97 51, A b
HEC, 125 % P Cy ol 32.2 ng/mL; S48 A Fe B #bk i
B 121 1), HoAS R AR VP BE C 159 I H T Gl
31.0 ng/mL. AEARARME: by B£8R 471l 78(69.5,87.5)
& ER KRS 8 3 B4R IR 67(58,74) % . AR
Jo V0 26 3 B K A B 2 R A D BIE A VR BB 0 A 1) T
PR L) AT, 50808 S A2 o0 A, OR FH A o g0 5
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3~153 ng/mL) ; H bk I AR BB 5 AU AR VR B P~ P B %535
[l ok 2.74~224.00 ng/mL (B Ji5 o8 3~224 ng/mL) . 3
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4.65~238.25 ng/mL ; bk 1L 4 A8 2 5 K A A £ v BE
10.15.20 mg (A e & Ps~ Pos 2% 0 Bl 23 31 1.32~
106.41 ., 4.03~305.40, 2.98~300.80 ng/mL. 4R #i ICSH
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F1 ERIRTRRDEREARNFERBHAR

B FEEMRRER(ER) HARG  RZhh  FRMER)Y IR ]
TEBRERR S Eomaeili 20220 69 By 64(36~86)  Child-PughtEAH(CTP) JUEFERRA(CLCH)  (CLIF=37X (SECH)M X (ST 1o erct

Liu 2022 256 i 68(28~96)  eGFR CLIF=5.03X (<SFR )1
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SEREATERS  Xu2012W(EH) 1840 LT 57024~87) 4 (Age) SCR CLIF=648X[1-0.001 12X (Age—57)~0.151 X (SCR—0.95)]

VIF=579X[140.008 33X (LBW—60.7)—0.007 07X (Age—>57)]
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®2 MANRBHARINFESH

R ] E3 G ) ki

il RSE/% bl RSE/%
Kh! 0617 - 0617 -
Flt 80~100 - 80~100 -
VIM(95%CDJIL 4030(35.50~46.60) 70 45.41(4029~51.54) 628
CLIM(95%CI)J(LM)  5.04(456~5.57) 50 479(5.19~627) 479

RSE: AR AR MEDR 2 ; — : SCHRAHR AL

¢ 2 n] D, KL B0 Ry [ H 800.617, B K 1 IR 4
2l 1] B A 8] 35 52 O [ 58 280024 h, B K 2 IR 4 2y [l st
(] T2 Ay [ 7 280012 ho ABESURIBE R S8 CL .V
BRI 243 i, F IR 80% ~ 100% B 4151 434 , BAs
& eGFR IR A 0~30,>30~60, >60~90, >90~120
mL/min 355345 o
2.2.2  ARFRAETE D E A SRR R D RIS,

AT 5T R A R P 8 R D PR 4 25 07
H AR 5.10,15.20,25.30 mg, HF K 1K 54K 5,10,
15 mg, 5K 2 7 ; H AR BE S B 430 o 12~137.3~153
ng/mL, 1% 2 4 B oy B X ] 2 % 5 [l . 0~20, >20~
40, >40~80,>80~160 ng/mL. 445245707 %43 WiEhT
BELALL 20 000 YK, HSERE-R P BAULE RAF L3R 3,

Fe 345 RN, 5% eGFR iy 0~30 mL/min {2,
P> PR AE 2 2 75 52 1 b mg, B R 1K, B Co
TR 7E B AR T 12~ 137 ng/mL (%) PTA Jy 86.43% , 7
H bk i 3~153 ng/mL 1Y) PTA 4 88.37%. %%} eGFR
9 >30~60 mL/min i 85 , FIRID PRI ARG 25 5 5202
BER 10~20 mg, BF K 1 IRELERK 5 mg, B K 2 1K, BEi)
Co TUME Y 7E H AR BE 5 LA 5 B H A R A 7D BE R R
10 mg, B K 1R 1Y Co WIAEAE >20~40 ng/mL 43 B IX.
E] ) PTA N 69.92% , Ut B AR5 e 2 R AK . 41 %) e GFR
5 >60~90 mL/min (%) 8, IRV BE AL 25 7 2 02
K 156~30 mg, TR 1RSI AFIR 5~10 mg, 7K 23K, I
If C P 7E B AR B2 B 3 (HH rp R D BE AR IR
153 20 mg, 44 K 1 A CHMMETE >20~40 ng/mL 4y
BEIX [6] ) PTA 435114 80.56% F1 76.00% , 13 B 4445 He
BEARARS 5 10 A A 70 BE 45 UK 10 mg, 5K 2 YR Y C TR
1 >80~160 ng/mL 43 B X [A] (1Y) PTA 4 69.57% , 15W] £
A He B i 5 o 41 XF eGFR iy >90~ 120 mL/min )
H LRI BERAE L 2577 2202 R 25~30 mg, BER 11K
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BEEERKELERNPTAE

¢GFR/ EEES NI E R B (ng/mL ) 9 PTAV%
(mLimin) 2508 $kimg 12~137 3~153 0~20 >20~40 >40~80 >80~160
0~30 o 5 648 8T 0 [0 365 1806
10 6456 6937 0 0 430 3634
15 #$38 5016 0 0 485 4814
2 U5 B0 0 0 %3
25 654 1450 0 0 1824
30 054 300 0 0 0 494
bid 5 a1 s 0 0 026 5185
10 0 03 0 0 0 025
15 0 0 0 0 0 0
>30~60 5 8849 100 N300 0 0
10 100 100 19% 092 2810 0
15 100 100 0 005 490 304
2 100 100 0 19% 03 207
25 99 98T 0 0 $29 47
30 8660 %I 0 0 N}¥ UG
bid 5 100 100 0 0 8436 1564
10 84 T30 0 0 8418
15 031 560 0 0 1084
>60~90  qd 5 540100 100 0 0 0
10 9059 100 N %0 0
15 100 100 1831 8056 113 0
2 100 100 1317600 2269 0
25 100 100 0 B4 5660 0
30 100 100 0 1812 8079 109
bid 5 100 100 0 05 6945 0
10 100 100 0 0 NE 6937
15 6646 9002 0 0 0 9542
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15 849 100 917 88 0 0
2 9769 100 25 4148 0 0
25 100 100 A9 WO 039 0
30 100 100 658 848 860 0
bid 5 100 100 0 98.11 189 0
10 100 100 0 0 98.01 199
15 100 100 0 0 N

qd: R LK s bid : FFRK2K

o AFK 5~15 mg, BE K 2 UK, B C FN(E #4576 H ARk
FEFE I P 5 HH A R AP BE AR 25 58 30 mg, FER 1 IR
BRIR 5 mg, R 2 K IF) C MEAE >20~40 ng/mL 4Bt
[X ] f) PTA 4351 A 78.02% .84.82% F1198.11% , i 1 i fA
AU B AT R VD PRI 15 mg, K 2 KA Co Tt
B 7F >80~160 ng/mL 53 X [H] ] PTA °& 91.78%, i, F}
SR R EE i 1 o
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2.2.3  ERIKIMAS B SRR P AL 45

AW FEBE K RS B RV PEE 25 7 5 R
% 5.10,15.,20.25.30 mg, AR 1 IR 564K 5.10,15 mg,
BR 2 HARREEYE I 4371 6~239,3~224 ng/mL, 3k
B 4 By B X 81 2 %5 fl : 0~60, >60~120,>120~
180, >180~240 ng/mL. £ 4524 75 5 /3 ol iz 47 B 4
20 000 K, HEEFe RO BHULE R K 4,
x4 FIRDPHECERRLHGARTEEGFKLE S

HBRKESEERN PTAE

¢GFR/ CEVES NI BRI (ng/mL ) 9B PTAV
(mLmin)  AZ580K B0HRmg 6~239 3~24 0~60 >60~120 >120~180 >180~240
0~30 o 5 M6 AN 0 0 1301 1L12
10 008 0 0 0 0 0.10
15 0 0 0 0 0 0
2 0 0 0 0 0 0
b 0 0 0 0 0 0
30 0 0 0 0 0 0
bid 5 0 0 0 0 0 0
10 0 0 0 0 0 0
15 0 0 0 0 0 0
>0~ qd 5100 100 B0 329 399 0
10 9606 9320 2671 3639 1981 1330
15 675 B SH B4 08 1490

2 6186 5860  0.04 2620 21.34 1452
25 5056 47102 0 1441 2113 1520
30 4181 3836 0 537 2117 15.56

bid 5 0.6 8293 0Il 4286 2642 1742
10 £37 %4 0 0.10 22.66 2081
15 1360 869 0 0 0.11 1370
>60~90 qd 5 5619 8829 100 0 0
10 88.94 100 100 0 0 0
15 9872 100 99.48 0.52 0 0
20 99.99 100 90.11 9.89 0 0
25 100 100 7832 2168 0 0
30 100 100 0930 3014 0.56 0
bid 5 100 100 90.84 9.16 0 0
10 100 100 360 5769 8.71 0
15 100 994 273 5603 0B 8.52
>0~120 qd 5 0 039100 0 0
10 0322033 100 0 0 0
15 857 3689 100 0 0 0
20 1991 4925 100 0 0 0
25 2664 5807 100 0 0 0
30 3995 6534 100 0 0 0
bid 5 9637 100 100 0 0 0
10 100 100 100 0 0 0
15 100 100 96.16 384 0 0

qd: BRI bid : FE R 2K,

FALER BN, 4% eGFR 2 0~30 mL/min 4 H 2%,
FIAL VD BERR IR 25 25 5 mg, BF R 1k, H Ca M E A
24.06% i T+ B b v B2 0 Bl 5 24 45 O Bl 57 4t M3 5
mg, H C A J L3488 35 i B AR B2 1R
PRI #E 77 eGER S 0~30 mL/min (1 3% 45 K IR 1 F)
RV IEAY RIS 5 mg. £1%) eGFR }>30~60 mL/min
MR R PR AE 4 24577 SRR 5 mg, BFER 1R,
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WA T X7 H ARV BESE N 5 {5 CL BB AE 0~
60 ng/mL 43 B [X. [8] ) PTA & 63.09% , it B A AR 73 1k
A% . %X eGFR A >60~90 mL/min ¥ i 3% , Rl {& b
YRR A 25 25 U7 58 2 K 25~30 mg, B K 1 IR IR
5~15 mg, B K 2 W, LLET RV BE Co WINAE Y #E 6~
239 ng/mL (1 H ARk B2 A 5 L iR ARy D BERR IR 25
8¢ 30 mg, B K LR 55K 5 mg, BFK 2K A CINM{EAE
0~60 ng/mL 43 Bt X [H] i) PTA 4351 4 78.32% . 69.30% .
90.84% , . I G AR 23 Wk FE AR AR o 5 X eGFR 2y >90~
120 mL/min {3, FIRID B A4 245 5 SRR 10~
15 mg, 5K 2 ¥, BB R AR VD BE C N 78 H bRk
JEESE LA 5 (H BRI 10 5% 15 mg, 5K 2 By C T i
7 0~60 ng/mL 4B X 6] ) PTA 43514 100% F1196.16% ,
VI SRV B O A1
2.2.4 WU T AR

DLRIEIDBE C R W AR i, eGFR \F . Vo 5 LA
LB TALAEL 20 000 UK, HEATRURME 0T . SR BN,
eGFR X FIRVDBE C 520 b 3, Ifii F RN V% AR BE
CHIFEMAES N, BRI W25,

x5 MEDHAHARNEBESTER

gl WO BEmg  GFREEM  FREM V&%
FAEER q 5 974 21 05
10 976 18 05
15 915 19 06
20 974 21 05
25 977 18 05
30 974 20 06
bid 5 918 13 09
10 977 14 09
15 977 16 07
figidiEaea o 5 %7 02 0.
10 98 02 0
15 98 02 0
2 %38 0.1 01
2% %9 0.1 0
30 98 02 0
bid 5 9.8 0. 0.1
10 %7 02 01
15 %9 0.1 0
qd: B R 1K ; bid : B K20,
3 g

F 2008 4R W b HE 87 54 11 AR BT EE 2 (new oral anti-
coagulants, NOACs) [ i LIk, &t A4 L E 7t iy &
B NOACs Y7 Iifi e 28 FNGR# k F S5 5 s , Herh
AP BERY T 4R R B BT (A NOACs
TR A e IR SRR iR 25 Y T AR L X
4 e PR AT 5 FE AR AN ) ——NOAC fiff ]
FYIG N2 FBCE 20 mF B R AR T, HoAb )5 f
I 10% , i =44 1 S e R R 5 0.89%"" . H AT,
Il PRI T B A 2% 0 b BIE I 24 3k B ], LS4
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2 W Ve B 22 i L2 AR KR AR A I PR A 92 75 S 1
TE Y 5%~95% 5% 10%~90% [ 43 i a1, 7Ei%S
B I s T2 o N BN SR A NIk S A N7 o i .2/ =1
{H3X — 22 Y B I AN 4 38 H F Frd A~ filan, 38
1151 84 % (2o Ve S B IR IR AR VD BE 7 R (20 mg/ ),
ABEJE IAS- I 253 B 35 1 206 ng/mL, 1548 & BRI (70 B
TRITUREE S8 T RACMUEN ™  AH I & A il 5 45
245 24 h )5 i EE TR VD BIE 1M 25 9 B % %8 250 ng/mL,
Hal—EARZA I,

AR ST R B, RV BE B 127 1) i 245 3 3 ]
5 BEARRY R S Ui6E AR 45 21 (body mass in-
dex, BMI) KA~ A 58 [R 8U 45 PR 2547 G, {HUA [R5 B) A7
PG, FBATIFIEA K IR BMIAMERIXT NOACs /&
N B B L A SR AF AR e 5 {H Krauss 55 & 81,
A BMURMWE I Z [BIFFAE 5 2 28 BAE T, SRt A e
SO A N PP 1 B 22 1) R B i T e A R B
i T IE R R A B M2 03 e Lot AR A I
A R E— A WF I ) BMI R4 70 BE 5 5% 1 11 5
W, Zhang S WF5E & I, #E47 ABCB1 FEH 154728709 fif
SRR R AR TR, R A0 BIE Il 24 v B AL, 42
TN R IO 0 15 12 2 R L i BN SR T O R R0 &
A XU o

EJAR R N FRAE, AR T 04 I i 55 M 3 i, i 2
FYEIIRE N, KA LA IR B JRURS: KR e, KT
2L 2P R S R L 75 % DL LA R
JIK I NOACs B H i JRUSS: 38 ™, {HJ& 54 Wb ZEXT &4
FH PR ETT NOACSs 7 & A 415G 4, IR 247
HAEAEAEA TS D Re sz Rl , BB IF R
Z , ANREHE R X 2 TR 24 PR 28 60 R AR Vb B I 24 ¥k 1 5
Mg PRI, D BE2Y 1 B A AR DG & LR H
FISEFEAR S B B D RE s =™, A, B AR
IR, SN AR SRR B 8 8 2 IR AR A T A R A D BT
RIT 35 20 5 RiE BRI G IR 7 AOR X AT g 5 A
B FE AR OCY, BRUG, A REARSR IF SE 72 I A1
SR AR T , S s A O A AR A 4y
EIWE

B S AE RE AR 98 B9 FE ity b Ge i T 3R B £ AR
WHRWEN SR . SIAMRE R 2 KPR
RIS BEA MR B T sz, HAEA e B AR
25 TGN T I PR A 25 KU ™ BRAIMRTD B4R
Bl 12 R 2E SR R R LAA N AR 98 ARt — 20 X
TR NTE DR FH 25 55 ] RE S i R A0 BIE 2% R 1 LAl P
RT3 HT X P R SO D BEA R 2 %
LT MR o I, A RRE— b REEA R A

TEZED; 2024455 35 45 24 1]

FEID BEAS M A R I R AT 0 e b . eoh , AR

WFFE 2 G A RIS P26 2 W IR B2 S 255 L, A

[ D RE S SR W RV MRS 2575 S kAT 1AL, 25

RSP BFE T RE S 40, P51 A A0 IR

L2550 o {AXFF eGFR 24 0~30 mL/min ) # ik IfiL

e, BRI A TR VD BE 5 mg, B K 1R A5 A

o CTITIMEL A Hh B o 2 9 L, B i OGS 1 S 7

FAG U Y R D R A VD BB . X S A b

BE1/3 22 B EHEMEA S, 10 45 03 £ 3 1A M ER b BIE 2

Fe N, B M KU EE D REA 5w

Vb PRt pME— N 2R . H RS 3R E R D BE

B A RIS A TR | 5 1 — PR ST T RERE

W )b B i i AT R 3R, QR PR A A A o 55

VAR ARFE M DA 8500 45 e P s A8 A, DA 5

ARG IR

ARWFFERAFAE—E 1SR BRAE « h T BT AR O AR A L
it SRR R AT AR S FR B 8 IR A 21X 5h

FIFRERL A T T A B2 8 ) A58 5

T RPN AR R 2577 58 . LAk LA B B =

WA BT i PR PR B ST A D BEVR T 8T, AP R

FHICSH JU S K e Be i B A W Ge A

2T RIS , AN RESE 42 S W B 25 1 R A )£

PR Ve S A RN . XS AR R IEF T4 T3

EERHEAR 20 BEREA 2GR 30 g 2

FE, I B I R AR LA b BRI T A, L —

AR ISP AL 2577 5

25 BRTR b BV B S 5 9 A2

SRR, ATl SR R BBk S5 R E B IIRE A

PRAGEEA eV BE A 245 70 1 AT

Sk

[1] VAN DER LINDEN L, HIAS J, VANASSCHE T. The
value and limitations of new oral anticoagulant plasma
level assessments[J]. Eur Heart J Suppl, 2022, 24 (Suppl.
A):A32-A41.

[2] TOOROP M M A, LIJFERING W M, SCHERES L J J.
The relationship between DOAC levels and clinical out-
comes: the measures tell the tale[J]. J] Thromb Haemost,
2020,18(12):3163-3168.

[3] ZHANGFL,CHEN X H,WU T T,et al. Population phar-
macokinetics of rivaroxaban in Chinese patients with non-
valvular atrial fibrillation: a prospective multicenter study
[J]. Clin Pharmacokinet,2022,61(6) : 881-893.

[4] TOOROP M M A, VAN REIN N, NIERMAN M C, et al.
Inter- and intra-individual concentrations of direct oral an-

ticoagulants: the KIDOAC study[J]. J Thromb Haemost,

China Pharmacy 2024 Vol. 35 No. 24 - 3021 -



(10]

[11]

[12]

[13]

[14]

-+ 3022 -

2022,20(1):92-103.

DUNOIS C. Laboratory monitoring of direct oral anti-
coagulants(DOACs)[J]. Biomedicines, 2021,9(5) : 445.
DOUXFILS J, ADCOCK D M, BATES S M, et al. 2021
update of the International Council for Standardization in
haematology recommendations for laboratory measure-
ment of direct oral anticoagulants[J]. Thromb Haemost,
2021,121(8):1008-1020.

DOUXFILS J,AGENO W,SAMAMA C M, et al. Labora-
tory testing in patients treated with direct oral anticoagu-
lants: a practical guide for clinicians[J]. J Thromb Hae-
most,2018,16(2):209-219.

BANACK H R, HAYES-LARSON E, MAYEDA E R.
Monte Carlo simulation approaches for quantitative bias
analysis: a tutorial[J]. Epidemiol Rev, 2022, 43 (1) .
106-117.

SRARES , BN, HE B . B R 2 ) 1 A AR 2
P — PR 3 124 10). P E 2 B A A, 2005, 21
(2):245-248.

ZHANG J] W,ZHONG D F,BI D Z. Pharmacokinetics of
zero-order release and first-order release of mono-
compartment drugs administered by non-parenteral route
[J]. Chin Pharmacol Bull,2005,21(2) : 245-248.
ESMAEILI T, REZAEE M, ABDAR ESFAHANI M, et
al. Rivaroxaban population pharmacokinetic and pharma-
codynamic modeling in Iranian patients[J]. J Clin Pharm
Ther, 2022,47(8) :1284-1292.

LIU X Q,ZHANG Y F,DING HY et al. Population phar-
macokinetic and pharmacodynamic analysis of rivaroxa-
ban in Chinese patients with non-valvular atrial fibrillation
[J]. Acta Pharmacol Sin,2022,43(10):2723-2734.

XU X S,MOORE K, BURTON P, et al. Population phar-
macokinetics and pharmacodynamics of rivaroxaban in pa-
tients with acute coronary syndromes[J]. Br J Clin Phar-
macol,2012,74(1) :86-97.

LIZ,YANG S Y,HUA Z X, et al. Population pharmacoki-
netics of rivaroxaban in Chinese deep vein thrombosis pa-
tients and the exposure simulation for dosing recommen-
dation[J]. Naunyn Schmiedebergs Arch Pharmacol, 2024,
397(5):3351-3362.

SPEED V, GREEN B, ROBERTS L N, et al. Fixed dose

rivaroxaban can be used in extremes of bodyweight: a

China Pharmacy 2024 Vol. 35 No. 24

[15]

[16]

[18]

[19]

[20]

(21]

[22]

population pharmacokinetic analysis[J]. J Thromb Hae-
most,2020,18(9):2296-2307.
GUIMARAES H P,LOPES R D, DE BARROS E SILVA
P G M, et al. Rivaroxaban in patients with atrial fibrilla-
tion and a bioprosthetic mitral valve[J]. N Engl J Med,
2020,383(22):2117-2126.
ALFIREVIC A, DOWNING J, DARAS K, et al. Has the
introduction of direct oral anticoagulants (DOACs) in
England increased emergency admissions for bleeding
conditions? A longitudinal ecological study[J]. BMJ
Open, 2020,10(5) :€033357.
Wafs, AN, ZEIE M. 1 BIER IR R A b BER Y
1 24 946 38 M 0 R i PRAR 0], T e R e 22 2R, 2022,
42(11):1175-1177.
YANG C,YUAN H J,LI Z X. Plasma concentration moni-
toring and clinical procedures for a patient with accidental
high-dose administration of rivaroxaban[J]. Chin J Hosp
Pharm,2022,42(11):1175-1177.
KUBITZA D, BECKA M, ROTH A, et al. The influence
of age and gender on the pharmacokinetics and pharmaco-
dynamics of rivaroxaban: an oral, direct factor X a inhibi-
tor[J]. J Clin Pharmacol,2013,53(3) : 249-255.
KRAUSS E S, CRONIN M, DENGLER N, et al. The ef-
fect of BMI and gender on bleeding events when rivaroxa-
ban is administered for thromboprophylaxis following to-
tal hip and total knee arthroplasty[J]. Semin Thromb He-
most, 2019,45(2) : 180-186.
ANDREOTTI F, GEISLER T,COLLET J P, et al. Acute,
periprocedural and long-term antithrombotic therapy in
older adults: 2022 update by the ESC Working Group on
thrombosis[J]. Eur Heart J,2023,44(4):262-279.
KAMPOURAKI E, AVERY P, BISS T, et al. Assessment
of exposure to direct oral anticoagulants in elderly hospi-
talised patients[J]. Br J Haematol,2021,195(5) : 790-801.
TAE . A% CUIRBUEEZ A B2 AN Ty B PEAN 2427
BT P EAEPR R, 2024, 39(3) : 217-227.
DING Z. Pharmaceutical recommendation on rational use
and the prescription quality evaluation of direct oral anti-
coagulants[J]. Chin Circ J,2024,39(3):217-227.

Clschi H 191:2024-03-31 18] H 39 : 2024-08-20)

(Dl - WIERR)

thEZ s 2024 4E55 35 4245 24 3



