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Systematic Review of Efficacy and Safety of Different Doses of Rivaroxaban in Elderly Patients
with Thromboembolic Diseases*

DI Xuan, CHENG Sheng, WEI Hongtao, SHEN Su, LI Xingang ( Dept. of Pharmacy, Beijing
Friendship Hospital, Capital Medical University, Beijing 100050, China)

ABSTRACT OBJECTIVE; To systematically evaluate the efficacy and safety of different doses of rivaroxaban in elderly
patients with thromboembolic diseases. METHODS: CNKI, Wanfang Data and VIP database were retrieved to collect the
randomized controlled trial of different doses of rivaroxaban in elderly patients with thromboembolic diseases. The
retrieval time was from the establishment of the database to Mar. 23rd, 2021. Relevant data were extracted and Meta-
analysis was conducted. RESULTS: Totally 16 literature were collected, including 2 581 elderly patients with
thromboembolic diseases. The doses of rivaroxaban in various studies ranged from 2.5 mg/d to 30 mg/d. Eight studies
compared the risk relationship between different doses of rivaroxaban and thromboembolic events, and the results showed
that the incidence of thromboembolic events of low-dose rivaroxaban ( <10 mg/d) was higher than that of high-dose
rivaroxaban , but the difference was not statistically significant (RR=1.33,95%CI=0.77-2.32,P=0.305). Nine studies
compared the risk relationship between different doses of rivaroxaban and bleeding, and the results showed that the
incidence of bleeding of low-dose rivaroxaban ( <10 mg/d) was significantly lower than that of high-dose rivaroxaban,
the difference was statistically significant ( RR =0.48,95% CI = 0.26-0.91, P =0.025). CONCLUSIONS: Low-dose
rivaroxaban is more suitable for elderly patients with thromboembolic diseases in China. For elderly patients,

comprehensive clinical assessment of bleeding and thrombotic risk is required to select the appropriate dose.
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Fig 1 Literature screening process and results
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Tab 1 General characteristics of included literature

ik bize ] Riatiiie IEk Pl Wittt Il A
A phte(2017 4 ) 1) BT 5 9 60 ~80 PR 6
RHZ (2017 4F) [6] A A 2T 46 TR ZEPEREA AL EE) 117
Ayt 017 4) 1) KL RO 108 70.5 £5.4 SE BHA 1
Bt (2018 4F) 8 KB REBFT 77 63 ~78 DB S A S5 B R T AR R B R rf 4 3
BS7 2% (2018 4R ) ) BEHLAT T 200 65 ~84 T BHOR JCT R Ik 0.25
(RIS (2018 45 ) 1) el BB 198 88.0£5.5 I S 12
TEH(2018 4F) 1) Il 5 491 76.01 £5. 54 IR FEEAERRLL 5 Bigh 6.9~28.4
AL (2018 48 ) 12 BB IR 5 100 73438 Bem A 0.5
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EAE4 (2019 4F) 114 Il R 115 85.49 +4.37 AR 9 gh 12
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Tab 2 Grouping of included literature

i A4l WAL 1 , el 2 ] W84 3 \ W54 4 ‘
Jui il T i i il A il A
Zpie (2017 4F) 1 3 HEDHE 5 mg, TH IR 30 FEDI20mg, 1 H 1K 30 — — K3 mg, 1 H 1K R
Kz (2017 4) 1O 4 FIBES mg,1 H 11K 1 FIEDIE0mg, 1H IR 40 FEWHFI1Smg 1 HI1k 3 FHSH20mg,1 H 13K 2
e (9017 4F) L7 3 FEDIE10me, 1 H 1K 36 FEBIE S mg, 1 H 1K 36 FEPIFE0me, I H1K 36 — —
B (2018 47 ¥ 2 FRDHE75me, L HIRK 38 FRDHF20mg, Il H1K 39 — — — —
4325 (2018 4F) 10 2 FEDIESmg, 1A 1K 100 FEZDIE10mg, 1 H 1K 100 — — — —
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2.5 mg;31 i 5 mg) 1 H 1K 1THI% M 75 mg, 1 H 13
FE (2018 48) L1 4 FIEIPHES mg, 1 H 11K 5 MBI I0mg, 1HIW 319 FEPI15Smg, I HIK 163 HESHE 20 mg,1 H 1K 4
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SEe (2021 47) 11O 4 HAEIPHE S mg, 1 H 13K 30 KPP 0mg, I HIR 30 FRDHF20mg, IHIK 30 AEH=25mg IHIK 30
WEHRTS - S ARRIARS 2 FIIPHE 15 mg, 1 H 13K 68  HEHP20mg, 1 HIR 64 — — — —
(2021 4) (200
=" FoR TSR
Note: “—" indicates no data is available
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Tab 3 Outcome indicators of included literature

i r _ — :

APTT T INR Fhg PT D-Z%{k AT MBHRERE
Zhte (2017 42) 1) — — — - - - — >0.05 <0.05
KT (2017 4F) L) — — — - - - — — <0.05
A7 (2017 48) 17 >0.05 — — — >0.05 <0.05 — <0.05 >0.05
it (2018 48 ) 8 >0.05 >0.05 - — >0.05 >0.05 — — <0.05
3 %48 (2018 48 ) L) >0.05 >0.05 — >0.05 >0.05 <0.03 — — >0.03
(R (2018 4F) 11O — — — — - - — 0.0 >0.05
FR#(2018 4) [ — — — - - - — — <0.05
Aslpeise (2018 4F) 12 — — — — — — — >0.05 >0.05
Pt (2019 4) [13] _ _ _ — — — — >0. 05 <0.05
T4 (2019 4) 1 - - - - - — — >0.05 <0.05
WG (2019 4F) [15) — — — — — — - >0.05 >0.05
242019 ) 116 — — — - — - — >0.05 <0.05
2532020 4F ) 17 >0.05 >0.05 — — — — — >0.05 >0.05
(2020 4) 18 — — — — — - - — >0.05
REA (2001 4) 1) — — - - >0.05 >0.05 >0.05 50,05 >0.05
WIS - AR (2021 4F) 120 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 — >0.05 <0.05

. For AR

Note: “—" indicates no data is available
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0.005 32 1
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Fig 2 Relationship between low-dose rivaroxaban and thromboembolic events
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;
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0.001I 64 1 6(|)9
B3 MEFKPESHNLEFRXR

Fig 3 Relationship between low-dose rivaroxaban and bleeding

2.4 EREEIT
iR e NGRS 1 & S Ok SN 87 [ |
Begg f 40 Fll Egger #:95 XF 4 2 faf AT 7347 .

+ 1238+ Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 10

3 itig
KRR HTAAR 16 TAFGEH A 7 Wiy RCT, 3 T i BE
PEBAFNBFSE , 6 101y al Jii 4 A S A 9, B T o R B — £ 5

o E R B 2GR 50 2021 AR5 21 B4 10 1



W, BWAFERGE T, AR5 T A [R5 & AT P
FRE A R A AR ZE P S B s i SR S, X A R
B ID BER R R R AT T A0 HT R AR AR AR ZE A A I
M E R (R R 2 — 1 [, AR I AR AR AR EAT
O30T .

It PRAFFE 4SS SRR 52, R A VD BIE 1 BT 56 1 I 7T 35000 14 4
BIFETE, ZRA LR RER, SAYMEYAHEIEN D,
PRI T 5 4 7 RLBE I 0 0 ) R R B, G B
i BT A AR FE R EE R
e T BRI 22, AT g UR M BRI E PT bt X a
PP s PEAS R D BERBLEEE . R R D PR
BEPCEE M 2 AR XS 22 4 AEATI AT H L r RUR: , PRt , R A b DR
BT B e 24 33 ) 2 15 B A0 M S0 358 1 s B A7 04T T 2 — 2D R
AP,

ST RGP BEXT HY il 2 (3 52 e, AR 43 B ey, 8 TR 5
SRR AR AP PE(2. 5~10 mg/d) AT/ i 1R
B BN R R A b BTG T 2 TH) 2% TUEE I A8 Br 2K SF- 1) 22 57
KRG L (P>0.05) , B/ & F A4 7b BE W T LLSK 3
BRONPIERERSOR . Rl 838 N A W50 &= RV BEBUBEIR YT
SHEMIGIT RN R, B R L, RV B 242 4
PE IR YT T IR TR EE M 4R bR W3 AR Ak, oW
USRI i NS =N S )7 N R A= . A N i B 3 K3 4
W,

XTF RIS PR & B 2B A IR IR R R W AR50 v i
AR X a 3 1 0 A5 0 vk B D s T I ARG, HLZ AR
ANFMRIPBERT W (11~ 13 h) S54FEE AN (5~9 h) 4 HLIE
K, U HIE FIIRE AN 2 i A, It @ R R Bt X a 71
PRI SE 45 5 R PR A RS0 A 1 B0 ) 5 ) £ v BE 14 5
2RSSR R B UE , AR VD PE Y 24 3 A3 R A R
B R O HEFE R 12 = 10 me/d, 28U 1 W 58 BRI OR VR T BRE
AH#E, R AR SH AR ZT R REN, RE &
HEREMH/N R AP BE (2.5~ 10 mg/d) %4 HA
B OB IINIGTIOL E TR S AT R A I AR e 2 R L
b AR R A VD BE 7T DA SA 3 55 24 5 Ud B 5 4 35 50) 1A 1]
I RCR o 5 20 E 3R I 42 0% T PR AT R 2 AS [ Aol € 1t [
T X BRI, E A B 5T 45 RAE B /N0 & R 4R
U BERYAR RCPE B0, X T SRy S P R Ik 2 5 AR 1R 1Y I
O L S P XU, A AR VD BE 2.5~ 5 mg, TR, 1 H 2 K
CEBULEA A 2Y) ) T8 AR 3 bk S 38 00 1 2, mT 1 iR
FURTPHE2.5 mg, 1 H 2 (B HZ) Y 555, W2
WA E %, R BE A R 2 5 2 e, 2R
R T g5/t B I ) 5 24 it 8 WY 5 9 5 0] kA [ 199 963 97 3L
S AT DL AR AR & BR T AR 2, 30 BT DL — 25 B BB 4 i
IR PED ) ARYE Beers BRifE (2015 4ERR) , BT T IETE AR
4 2RI RE AR R I SR AR R R
X T RAR B T B G VEAN LR R0 S 1l iy JRUBS: | A ) B
PEFRIE TR Vb BEFT £

PEERTZS M 508 2021 £E45 21 55 10 1]

AHITTE 0S5 BRAEAE T B TR TE R A 50N 300
Hub s, HZ2 IS0 i 4L AR A B A S 1 DR, 7 2 0
RFEAS T 2 0 BEAIL X B AE 5 e — 25 R AN [R5 2 0 A v
PEB 2 MR RO | JE RS R R T B0 2570 B R4 7 ¢
RN A PR 25 B . 2 Jm nl 9 A KR AS 8 A F 5
AT Meta 7387, AR E A [ 751 8 A1) £ v X 3 1] g e J8 2 O 4
PR RE,

S 3k

[1]  Harder S. Pharmacokinetic and pharmacodynamic evaluation of riva-
roxaban: considerations for the treatment of venous thromboem-
bolism[ J]. Thromb J,2014,12.22.

(2] FERIDBEIG RIS R Hrb BEIR R R i B & 5 i
WA 0 B B2 26 T BT A0 ()], TP AR R,
2013,52(10) :897-902.

[3] Huang HY, Lin SY, Cheng SH, et al. Effectiveness and safety of
different rivaroxaban dosage regimens in patients with non-valvular
atrial fibrillation: A nationwide, population-based cohort study[ J].
Sci Rep,2018,8(1) :3451.

[4]  Kampouraki E, Abohelaika S, Avery P, et al. Elderly people are
inherently sensitive to the pharmacological activity of rivaroxaban
implications for DOAC prescribing [ J ]. J Thromb Thrombolysis,
2021,52(1) :170-178.

(5]  Zthte. IR A IS PEXT R AREE O b B 3l 8 5 T 2L
WZE[D]. BT P EZG R, 2017.

(6] RE=. mREHEH AR PEZ VR PR [ D], K
AR, 2017

(7] 2T, BUUSC, R EERN, &5, AR RV BE B 1A 2 06T i
AR5 TR DKL AR TR 8RBT ). ¥ R R4, 2017, 27
(8) :1250-1253.

(8]  mtfh. AR FI RIS BERS 4RO B 27 B BN AR 5 PLstin
TR B AS R TR I (0] R R 258k, 2018,8(21)
60-62.

(9] AR, XN, G IR, 55 AR AR VD PEN 4R e B
R BE BRI IIRE S T BRIk M 952 ma [ 7], BURAE YR
SRR 2018, 18(4) 1 741-744.

[10] fEZSUG, Al Axde. AN J7 S8 A BE By i 5 i o 41 Il A A 89
TR RO R 2 A MERE ST [T ], b AR S A O il L B 0 A
2018,20(4) :367-370.

(1] EREMR B4 EHEHFRD PR 2R BT [D]. K
. HMOK,2018.

[12]  ZRmess AR, AN [R50 M Ao B if T ot A i 2 59 2%
PR B F AL DI RE AR [ )] B A A A 89T, 2018,
23(S2) :168.

(13]  AREE, 4853, SBBR AL, 45, HoA SR WU BR K7 89 o 1 e
AR RENE o b B 50 F 5 I PR A U0 BIE A 50 A e AT 52 (0] 0
I A5 7 Ji% ,2019,40(8) : 1176-1181.

[14]  Eff, 5km, #R, 5. PRI DAL i AR L O B Wil 2l 18
P E R R U Ar BT (1], 08 w0 I R A% Ak, 2019, 25
(6) :638-641,646.

Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 10 -1239-



[15] MAGE, XM, EHL, % ARV IHAITT B LT B AE T atrial fibrillation: results from ROCKET AF[J].J Clin Pharmacol,
LI R K A A R 5 2 2o [T, h g RS 2014,54(8) :917-927.

R TZ4,2019,5(4) ;. 184-189. [26] Mueck W, Becka M, Kubitza D, et al. Population model of the

[16] fREM. FIERIPPETE 60 % LA I & B A 8k 22 4 P v Al & pharmacokinetics and pharmacodynamics of rivaroxaban-an oral,
th 2 P2 43 HT [ D] KA 5 AR A% ,2019. direct factor xa inhibitor-in healthy subjects[ J]. Int J Clin Phar-

[17]  ZEsbk. AR50 A Ay D BEIGE 5 St A B T oo £ i s 258 9 R macol Ther,2007,45(6) ;335-344.

[J]. P22 ,2020,15(11) :81-84. [27] PAREEESAMRR A 3 A SN2 A AR YD BRI R Rz ] o ]

(18] ki, PRHaAME Tk Ak, 55, = i 2B 38 I FH ARV BE S 1t A ¢ 3 1 L W — KU T BRI M [ 1] P E 4 Rk e
B R BPEAIF  [ T ). A G I O 1L 45 IS 2 24 ik, 2020, 12(8) ¢ AT ,2013,5(4) 1209-213.

963-966. (28] kb, 2L SRIEHE, 45, 5L Xa B TIE M E T 80 2 K L

[19] RE T, ERM, 5. ARG AR PES H s o i F R e T RA S BE R W ). L M4 2 3 L 2020,
AR 5 BB 8 LB IR T ROR S [ T]. h 25(4) :306-311.

R ACBE 24,2021, 28(3) :90-94. [29] Mega JL, Braunwald E, Wiviott SD, et al. Rivaroxaban in patients

[20] METNK TS - b KRR ,XIJ?EL% NI FHD BE R Tl e e A with a recent acute coronary syndrome[ J]. N Engl J Med,2012,366
B B EYUBEIRTT I Z AT (1], AREE2,2021,42(1) . (1) :9-19.

110-113. [30] Gibson CM, Chakrabarti AK, Mega J, et al. Reduction of stent

[21]  Spencer FA,Gore JM, Lessard D, et al. Venous thromboembolism in thrombosis in patients with acute coronary syndromes treated with
the elderly. A community-based perspective[ J]. Thromb Haemost, rivaroxaban in ATLAS-ACS 2 TIMI 51[J]. J Am Coll Cardiol,
2008,100(5) :780-788. 2013,62(4) 1286-290.

[22] Lépez-Jiménez L, Montero M, Gonzdlez-Fajardo JA, et al. Venous [31] R BRI 4 AR 1 BE AT R RO
thromboembolism in very elderly patients: findings from a pros-pective S UL R IR O T T ], I KBS 22 B 55 5 92 1% 2021, 6
registry (RIETE) [ ] ]. Haematologica,2006,91(8) :1046-1051.

(2) :64-66.
[23] Turpie AG,Kreutz R,Llau J,et al. Management consensus guidance [32] JEKA L EREH, AT, AR IR AN [ 1], PR S
for the use of rivaroxaban-an oral, direct factor Xa inhibitor[ J]. A~
PRI ,2017(12) :57-63.
Thromb Haemost,2012,108(5) :876-886.
[33] By the American Geriatrics Society 2015 Beers Criteria Update

[24] Zhang L, Peters G, Haskell L, et al. A cross-study analysis evaluating

Expert Panel. American Geriatrics Society 2015 Updated Beers
the effects of food on the pharmacokinetics of rivaroxaban in clinical

Criteria for potentially inappropriate medication use in older adults
studies[ J . J Clin Pharmacol ,2017,57(12) :1607-1615.

[J].J Am Geriatr Soc,2015,63(11) :2227-2246.

[25] Girgis IG,Patel MR, Peters GR, et al. Population pharmacokinetics N
4 . S . (Wickii H399:2021-07-14)

and pharmacodynamics of rivaroxaban in patients with non-valvular

(456 1234 10) [44]  hAREE WP o Sx B g 2 2. S SUE E W B YA 9 7 (52

[37] KW & RISV R B RIMERIT R FhEE XS SEVENIE SC W AT RBEMERIIR) [T]. hAENE
WG T ASORSE [ 1], BREIERL2019(16) 1 7,9. 7R3k ,2003,42(11) ;817-822.

[38]  Eff. it RIRHIR YT B AR SR W W I R 38 B L 22 4k [45] Diette GB,Krishnan JA, Dominici F,et al. Asthma in older patients:

, , s P
[J]. IR A HHZ 4% ,2021,14(3) :63-65. factors associated with hospitalization [ J]. Arch Intern Med, 2002,

[39] RILHE. AEFARKAE D ERT ERMNGTF2ETEE XRE 162(10) :1123-1132.

WA I A 2 [ 0] A S i o I A 8 SOl - 3% S 0 Wl 1 31 [46] OConor R, Wolf MS, Smith SG, et al. Health literacy, cognitive
TJ,2016,16(69) :191-192. function, proper use, and adherence to inhaled asthma controller

[40] WhFlE. EPFIERS T8 R ERNIG T B AR R b B8 PE R 2 medications among older adults with asthmal[ J]. Chest, 2015, 147
W ROWER [ T]. o E AR EE 25243 2013, 15(8)  71-73. (5) :1307-1315.

[41] XERKME. VR E B RIS TS A RHRIT B D B i SR [47] Peters-Golden M, Henderson WR Jr. Leukotrienes [ J]. N Engl J
I s R SCRATE 52 [ 1] . H S B 2 {5 I SO - 3 82 0 v, 1 Med,2007,357(18) : 1841-1854.

F1],2018,18(56) :9-10. [48] Reddel HK, FitzGerald JM, Bateman ED, et al. GINA 2019: a

[42] SKERID, 3kBl. ot PR G V0 LR P B R AMR YT B AR h E fun-damental change in asthma management: Treatment of
AR A g 1) I PR A 9E [J]. 5555 IR B e 244, 2012, 33 asthma with short-acting bronchodilators alone is no longer
(22) :3078-3079. recommended for adults and adolescents [ J]. Eur Respir J,

[43] R VRARP BRI G TG RIRRG T S 4 P U 2019,53(6) :1901046.

- 1240 - Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 10

WP SE [ ], AP I R 57, 2020,30( 11) 1101, 103.

(WS B 49:2021-06-02)

b B R HZGPRA 5400 2021 4E56 21 555 10 1)



