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[ Abstract] Background Direct oral anticoagulants ( DOACs ) have gradually replaced the vitamin K antagonist
warfarin and become the first line drugs for anticoagulant therapy in patients with non—valvular atrial fibrillation (NVAF ) ,
however, the safety and efficacy of DOACs in clinical use require sustained attention. Objective To promote rational use of
DOACs by investigating and analyzing the potentially inappropriate medication ( PIM ) of DOACs in elderly patients with atrial
fibrillation ( AF) hospitalized in Cardiology Department. Methods Beers criteria, DOACs drug inserts and anticoagulant
treatment guidelines were integrated to develop the PIM evaluation criteria for DOACs therapy, including criterias for the
indication of DOACs for AF, PIM evaluation of DOACs dose matched to renal function, DOACs application in patients with

different liver function and PIM evaluation of DOACs drug interaction, evaluation references for age related PIM, body weight
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related PIM and bleeding risk related PIM. A retrospective analysis was performed to collect elderly NVAF patients from Hospital
Information System ( HIS) who were admitted to the department of cardiology and received DOACs ( rivaroxaban tablets,
edoxaban tablets and dabigatran etexilate capsules ) therapy from January 2022 to December 2022 in the Second Affiliated
Hospital of Zhejiang Chinese Medical University. The target population was screened according to the inclusion and exclusion
criteria and evaluated individually according to the PIM evaluation criteria. Results A total of 89 elderly NVAF patients were
enrolled with an average age of (77.9+8.1) years, and the incidence of PIM was 56.18% (50/89) . A total of 58 cases of
PIM in the three DOACs, including 47 cases ( 81.03% ) in the rivaroxaban, 6 cases ( 10.35% ) in the edoxaban and 5 cases
(8.62% ) in the dabigatran etexilate. Sorted by PIM categories, the incidence of renal function-related PIM was 75.86%
(44 cases ) , drug interaction related PIM was 15.52% (9 cases ) , liver function related PIM was 6.90% ( 4 cases ) and
weight related PIM was 1.72% (1 case ) . Conclusion Anticoagulation treatment with DOACs in elderly patients with NVAF
is associated with non—negligible PIM, rivaroxaban—treated patients have the highest incidence of PIM, followed by edoxaban—
treated patients, which mainly manifests as renal function related PIM, drug interaction related PIM and liver function related

PIM. Therefore, the clinicians need to develop individualized anticoagulation regimens integrating patient—specific conditions in
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the anticoagulation in elderly patients with NVAF, thereby reducing the PIM of DOACs therapy.
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Table 3 Criteria of DOACs use matched to liver function
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Figure 1 Flow chart of admission
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Table 5 Baseline characteristics of NVAF patients

Hk P 3 AR kP CHA2DS2-  Has-Bled if Grcl CrCl () (%) )
(B () (kg)  VASe#FR () 2 (4 (mUmin) > 50mlfmin~ 30~<50 mLAmin  15~<30 mL/min <15 mL/min
MR 63 3429 76784  637+108  489:180 137060 61.01£2248 42 (66.67)  16(2539) 5(7.94) 0
L2 18 9/9 809469 579129 550+ 1.89 150£0.71  41.71£13.99  5(27.78) 9 (50.00) 2(11.11) 2(11.11)
IR 8 26 81.0£59  650+11.0 638160 163074 51.8819.10 4 (50.00) 2(25.00) 2(25.00) 0
Hit 89 4544 779281  626+114  S515:177 1422064 564522202 51(5730) 27 (3034) 9 (10.11) 2(225)
" Child-Pugh 5% (41 (%) ) TR TR A (6 (%) ) TH R H
A% B % (%) (%) <5 i 5~9 fif > 10 (d)
Ftkb 59 (93.65) 4(635) 7.94£2.79 725+281 13 (20.63) 36 (57.14) 14 (2222) 938 +5.34
XLk 15 (8333) 3(16.67) 9.17+4.06 6.61 %197 3(16.67) 14 (77.78) 1(555) 8.89+5.86
IR 7(8750) 1(1250) 1113230 8.75+1.58 0 6(75.00) 2(25.00) 8.25+3.96
it 81 (91.01) 8(899) 847317 7.26 £ 2.60 16 (17.98) 54 (60.67) 19 (21.35) 9.18+5.30

e i TFEEEY, Fo R Z FIEE 100.00% .
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Table 6 Summary of seven categories of PIM for three DOACs
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Table 7 Summary of adverse events in DOACs anticoagulantion

AR FIEIPPE R pEAE I At
KA i A 2 0 2
M 1 1 2
Bt 3 1 4

Hh 19 Il G B T BE AR VFROIE DL R, Al RN SR) R A AR v
PE10 mg/ K. 1K /d, —SEFSCHE RS R B, FfRED
PE 10 mg/ Y. 1Y% /d AT ARSI A R ) I A 38k SR 25 )
T 15 mg FTFRCERINZRARE 2 0 SR X T EEH
BR, FERGA A E RSP AT 5 i shFE

DOACs 24 ¥ #H B /E FI /Y 32 22 AL 12 6 & 25 %
P- W25 (A B A0 AT AC 3 B8 CYP3A4 10 8035 &,
DOACs 7K A il 259 B2 s ') o A4LR) 89 | E4E.0
Bish i, KA 25 AH AR AR G PIM 9 441 ( 8.99% )
SRR A SRR E A . A T2 & A 25 AR
YEFH PIM fe 2 Otk A5k (4451 ) A 258 (441 ) .
AR IR YL O E 2], MEAIPLE] S s, 5
AS LN B S /b o B 25 iR B 5 DOACs 7T 3@ i 41 il P-4
A NOACs SME, 3 NOACs Ayl 25 4k B2, M
B RS o ARV EE A AR R ke P At ik
FEERAEH, LV HE S Pz ik ISl F s R AR
2 ST R A S P- BETR (TR CYP3A4, {2
DOACs ZMHEFMCIES, 0 il 25 v B 2 F B S S s 71
EAE . AU LR HMEEREE I I 259 T R e
i, Nk S A M, BB E T
REFIGHR /N, BRI A 2

JH DI REAKF-5 DOACs AR LA K F B 5 1L 2 GEAH
Ko yshFaE o BFOIRE B 9k, FURUIER 125t
HIZE AL (AUC) RIBE N 125%, 25 HeEThe,
I RS, Rk BRI T RE B R E
W RIS A GAHL 25 2 2y s pe b, R
AR G5 OB BRI 2 AE T T RE B gB

Yy

((5JP Chinese General Practice
W December 2023, Vol.26 No.35

2B R RN 250 BE AR 25 K, R AT i
R ; rA i DOACs Rt /e FDIRE C iy g rhfil
J:H [26] .
X TR S DOACs Rl Z M C R, (L7
PEREHLG BRI (RCT ) WF4H 23 B 2 IR i i < 60 kg
FE R AR 30 mg/ YKL 1 WK/ HLEEIR T 5 E N
T HAR Y o TR IR R, PR B
FH DOACs Pk iayr A i XU o HE i Ak 3 H i XU e
FR TR L IR AR I S W 7 80 % LU
R R IR 110 me/ YR 2 WK /d; L Z Vb PEHE
1280 4 LN BFE, FEABEMIAZ 30 mg/ K. 1 IR /d B,
815 mg/ YK, 1 AIRIT 5 (B AR EE A
(AFTE R B — a2, E TS R A 5 34 JC A
FIAE AT A5 358 FARR R & i RURS: 2 1 PR £ DOACs b
W BN E N ZE, Has-Bled 1F43 = 3 43 Ky i i XU
(AR RIERGIT IR RAIE S M S Fs PR 2 AN T i
DOACs % H/INf i .

25 L PTIR, DOACs 7E & 4F.0 b5 B sl 35 I R
HAETETE 2100 PIM [n) @, 5028 1 2 R ARV BEAS 16
MR, YOG 2 (Pasikpe . &9 £
I EANER, DL BT el o s (o F R A v
BEPLBEIRYT  DOACs TEIE R FH HAEAE A X 48 PIM [R]85,
ALK M sl A A R, BARAHIEGY & Bl ik
Wh5E, (BB 7 B A B DOACs 722 4F 0 5 Bl 5l
B PIM R, A 5 G R 250 JF e 5 B 245 T AE 42
BT mMSH L WP EHRY T B RS . R
HLOBIROL . P TIEE . R AT XU . 25 A B
TERESARER, BUEREE, pdsEsir i~ R febistn
IPED

VB TT#K: Ml A R 0 o & KA R T
DOACs ) PIM - AR . SE36 T B R 78 09 &0F, %
I Ao AT TAE, SHIBB R AG; Md A A RER
AEAR A DOACs W F 5% /1 2035 & K47 3 8 ANAF 50 Ao ST
Tkt B Ao lE R PR ATHE F. BE A G

AL RA B AR,

B3 3Tk

[ 1] Correction to: 2019 AHA/ACC/HRS focused update of the 2014
AHA/ACC/HRS guideline for the management of patients with atrial
fibrillation: a report of the American College of Cardiology/American
Heart Association task force on clinical practice guidelines and the
heart thythm society [ J ] . Circulation, 2019, 140 (6) : e285.
DOI: 10.1161/CIR.0000000000000719.

(2] thfepeae 2ot du A BRI S 2, P BT 20 He £l %
Figr, dE B DB L B A B R TR RS, %
DBE . HRTHRARET AL (2021) [J] . ek
WEZek | 2022, 26 (1) : 15-88.

[3] 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) : A32-41. DOI:
10.1093/eurheartj/suab153.

[4] GELOSA P, CASTIGLIONI L, TENCONI M, et al.
Pharmacokinetic drug interactions of the non—vitamin K antagonist
oral anticoagulants (NOACs) [J]. Pharmacol Res, 2018,
135: 60-79. DOI: 10.1016/j.phrs.2018.07.016.

[5] DOVJAK P. Polypharmacy in elderly people [ J ] . Wien Med
Wochenschr, 2022, 172 (5/6) : 109-113. DOI: 10.1007/
$10354-021-00903-0.

[ 6 ] American Geriatrics Society 2012 Beers Criteria Update Expert Panel.
American Geriatrics Society updated Beers Criteria for potentially
inappropriate medication use in older adults [ J ] . ] Am Geriatr Soc,
2012, 60 (4): 616-631. DOIL: 10.1111/j.1532-5415.2012.03923 x.

[7] By the 2019 American Geriatrics Society Beers Criteria® Update
Expert Panel. American Geriatrics Society 2019 updated AGS Beers
Criteria® for potentially inappropriate medication use in older
adults [J ] . J Am Geriatr Soc, 2019, 67 (4) : 674-694. DOI:
10.1111/jgs.15767.

[ 8] GORZONI M L, ROSA R F. Beers AGS 2019 criteria in very old
hospitalized patients [ ] ] . Rev Assoc Med Bras, 2020, 66 (7) :
918-923. DOI: 10.1590/1806-9282.66.7.918.

[ 9] By the 2023 American Geriatrics Society Beers Criteria® Update
Expert Panel. American Geriatrics Society 2023 updated AGS Beers
Criteria® for potentially inappropriate medication use in older
adults [ J ] .J Am Geriatr Soc, 2023. DOI: 10.1111/jgs.18372.

[10] CHIANG CE, CHAOTF, CHOIEK, et al. Stroke prevention in
atrial fibrillation: a scientific statement of JACC: Asia ( part 2 ) [Jl.
JACC Asia, 2022, 2 (5) : 519-537. DOI: 10.1016/j.
Jjacasi.2022.06.004.

[11] CHONG DT, ANDREOTTIF, VERHAMME P, et al. Direct oral
anticoagulants in Asian patients with atrial fibrillation: consensus
recommendations by the Asian Pacific Society of Cardiology on
strategies for thrombotic and bleeding risk management [ J | . Eur
Cardiol, 2021, 16: €23.DOI: 10.15420/ecr.2020.43.

[12] ANDRADE J G, AGUILAR M, ATZEMA C, et al. The
2020 Canadian cardiovascular society/canadian heart rhythm
society comprehensive guidelines for the management of atrial
fibrillation [ J | . Can J Cardiol, 2020, 36 (12) : 1847-1948.
DOI: 10.1016/j.cjca.2020.09.001.

[13 ] STEFFEL J, COLLINS R, ANTZ M, et al. 2021 European
heart rhythm association practical guide on the use of non—
vitamin K antagonist oral anticoagulants in patients with atrial
fibrillation [ J ] . Europace, 2021, 23 (10) : 1612-1676.
DOI: 10.1093/europace/euab065.

[ 14 ] SHAHBAZ H, GUPTA M. Creatinine clearance [ M ] . Treasure
Island (FL) : StatPearls Publishing, 2022.

[15] TSORIS A, MARLAR C A. Use of the Child Pugh Score in liver
disease [ M | . Treasure Island (FL) : StatPearls Publishing,
2022.

[16 ] BEARD J R, OFFICER A, DE CARVALHO I A, et al. The
world report on ageing and health: a policy framework for healthy
ageing [ J | . Lancet, 2016, 387 (10033) : 2145-2154. DOI:
10.1016/S0140-6736(15)00516-4.

[17 ] DIENER H C, AISENBERG J, ANSELL J, et al. Choosing

a particular oral anticoagulant and dose for stroke prevention in

htips: //www.chinagp.net E-mail: zggkyx@chinagp.net.cn.~ +4393+

individual patients with non-valvular atrial fibrillation: part
2 [J]. Eur Heart J, 2017, 38 (12) : 860-868. DOI:
10.1093/eurheartj/ehw069.

[ 18 ] DEREBAIL V K, RHEAULT M N, KERLIN B A. Role of direct

[

oral anticoagulants in patients withkidney disease [ J | . Kidney
Int, 2020, 97 (4) : 664-675.DOI: 10.1016/j.kint.2019.11.027.

[ 19 ] MANNUCCIP M, TRIPODI A. Hemostatic defects in liver and renal
dysfunction [17]. Hematology Am Soc Hematol Educ Program,
2012, 2012: 168-173. DOI: 10.1182/asheducation-2012.1.168.

[20 ] HORI M, MATSUMOTO M, TANAHASHI N, et al. Safety and
efficacy of adjusted dose of rivaroxaban in Japanese patients with
non—valvular atrial fibrillation: subanalysis of J-ROCKET AF for
patients with moderate renal impairment [J]. Cire]J, 2013,
77 (3) : 632-638. DOI: 10.1253/circj.cj—12-0899.

[21 ] BANDO S, NISHIKADO A, HIURA N, et al. Efficacy and safety
of rivaroxaban in extreme elderly patients with atrial fibrillation:
analysis of the Shikoku Rivaroxaban Registry Trial (SRRT) [J] .
J Cardiol, 2018, 71 (2) : 197-201. DOI: 10.1016/j.
jjee.2017.08.005.

[22 ] SANDHU R K, ISLAM S, DOVER D C, et al. Concurrent use
of P—glycoprotein or Cytochrome 3A4 drugs and non—vitamin K
antagonist oral anticoagulants in non—valvular atrial fibrillation [J7.
Eur Heart J Qual Care Clin Outcomes, 2022, 8 (2) : 195-201.
DOI: 10.1093/ehjqeco/qeab002.

(23] INZLL, EhIC/E, AR . s ik R RN i o [ 4 58 4
WOLI] . AR AR, 2021, 60 (12) : 1139-1147. DOL:
10.3760/cma.j.cn112138-20210505-00326.

[24 ] SCHOLZ 1, LIAKONI E, HAMMANN F, et al. Effects of
Hypericum perforatum ('St John's wort ) on the pharmacokinetics
and pharmacodynamics of rivaroxaban in humans [J].Br
J Clin Pharmacol, 2021, 87 (3) : 1466-1474. DOI:
10.1111/bep.14553.

[25] GRZESK G, ROGOWICZ D, WOLOWIEC L, et al. The

[

clinical significance of drug—food interactions of direct oral
anticoagulants [J].Int] Mol Sei, 2021, 22 (16) : 8531.
DOIL: 10.3390/ijms22168531.
[26 ] QAMAR A, VADUGANATHAN M, GREENBERGER N J, et al.
Oral anticoagulation in patients with liver disease [J].J Am
Coll Cardiol, 2018, 71 (19) : 2162-2175. DOI: 10.1016/j.
jace.2018.03.023.
BORIANI G, RUFF C T, KUDER J F, et al. Edoxaban versus
warfarin in patients with atrial fibrillation at the extremes of body
weight: an analysis from the ENGAGE AF-TIMI 48 irial [J7l.
Thromb Haemost, 2021, 121 (2) : 140-149. DOI: 10.1055/s—
0040-1716540.
[28 ] VERSO M, GIUSTOZZIM, VINCIA, et al. Risk factors and one—

—
53
N

[

year mortality in patients with direct oral anticoagulant—associated
gastrointestinal bleeding [J] . Thromb Res, 2021, 208: 138-
144. DOI: 10.1016/j.thromres.2021.10.022.

[29 ] OKUMURA K, AKAO M, YOSHIDA T, et al. Low—dose edoxaban
in very elderly patients with atrial fibrillation [ J ] . N Engl J Med,
2020, 383 (18) : 1735-1745.DOI: 10.1056/NEJMo0a2012883.

Ok HI9: 2023-04-03; &I HH: 2023-07-08)
(ASCHhit . DIWiHg )





