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ABSTRACT

Background: Patients with chronic kidney disease (CKD) are at a high risk of stroke-related morbidity, mortality, and bleeding.
However, the overall risk/benefit of anticoagulant therapy among patients with CKD remains unclear. Methods: The MEDLINE,
EMBASE, and CENTRAL databases were comprehensively searched until July 31, 2020, to investigate the safety and efficacy of
apixaban in patients with stage 4 or 5 CKD, as compared with warfarin. The primary outcome was an incidence of major bleeding.
Secondary outcomes included composite bleeding (major, clinically relevant, and minor bleeding), venous thromboembolism
(VTE), stroke, and death. Results: In total, seven studies consisting of 10,816 patients were included. Compared with warfarin,
apixaban was associated with a reduced risk of major bleeding (OR 0.49, 95% CI 0.41-0.58). In terms of composite bleeding,
apixaban tended to pose a significantly lower risk than warfarin (OR 0.51, 95% CI 0.37-0.71). There was no difference between
apixaban and warfarin with respect to the risk of stroke or death (stroke: OR 1.23, 95% CI 0.49-3.12; death: OR 0.73, 95% CI 0.45-
1.18). Conclusion: Among patients with stage 4 or 5 CKD, the use of apixaban was associated with a lower risk of bleeding
compared to warfarin and was also found to pose no excess risk of thromboembolic events.
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Fig. 1. Flow chart describing systematic research search and study selection process



Table 1. Baseline characteristics of included studies

Body weilgé};)t (kg)/BMI, Aies(gears) Apixaban dose
Stud Study Apixaban Warfarin CKD Stage mean+8D (range) mean+8D (range)
Y design N N Apixaban vs Warfarin N(%) Apixaban
Apixaban Warfarin Apixaban ~ Warfarin dose N (%)
S5mgbid 48(35.6)
Stanifer, J.W 20209 RCT 135 132 CrCl 25-30 mL/min BWt: 58(49-65) BWt: 5748 81(76-85) 814
2.5mgbid 87(64.4)
. . S5mgbid  25(46.3)
Herndon2020®)  cohort 54 57 CKD 4: 31(57) vs 26(46) BWL 92419 NA 7248 7148
. . S5mgbid  59(79.7)
+
Reed, D.2018%)  cohort 74 50 ESRD or ESRD in HD/PD BWL86.1227.0  BWLT79.04205 595,147 6208144
BMI:27.946.5  BMI:29.2¢10.1 2.5mgbid  15(20.3)
. Smgbid  129(43)
Schafer, J.H2018%Y  cohort 302 302 CKD 4:197(65.2) vs 182(60.3) BWt: 81.2(68-95.6) BWt: 84.8(68.7-99.8) 73.5+12.1 70.6+13.8
Smgbid  1034(44)
Siontis, K. C. 201875 cohort 2351 7053 ESRD in HD/PD NA NA 68.87+11.5 68.15+11.9
2.5mgbid 1317(56)
S5mgbid 17(42.5)
Sarratt, S.C. 20172 cohort 40 120 CKD 5 (CrCl <15 mL/min) BWt: 78.3(59-97) BWt: 83.0£25  70.9(60-81) 66.5+13.5
2.5mgbid 23(57.5)
_ 10mgbid  1(1.4)
CrCl <25 mL/min or
Stanton, B.E 201727 cohort 73 73 SCr>2.5mg/dL (included 3 patients =~ BWt: 824+24.5 BWt: 81.5+£23.7 79+11.8 79+13.5 Smgbid 45(61.6)
with CrCl 26-36 mL/dL) .
2.5mgbid 27(37)

Bid, Twice daily; BWt, Body weight; BMI, Body mass index; CKD, Chronic kidney disease; CrCl, Creatinine clearance; ESRD, End-stage renal disease; HD, Hemodialysis; N, number

of patients; NA, Not available; PD, Peritoneal dialysis; RCT, Randomized controlled trials; SD, Standard deviation
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Odds Ratio
y 2 2 M.H, Random, 95% C|
Hemdon 2020 4 54 8 57 1.8% 049(0.14,1.73) S R T
Reed. D 2018 4 74 1" 50 1.9% 0.20 [0.06, 0.68) -
Samatt 2017 0 40 7 120 03% 0.19[0.01, 3.35)
Schafer 2018 33 302 63 302 13.7% 0.47(0.30,0.73) IR
Siontis 2018 129 2351 715 7053 758% 051(0.42,062) (]
Stanifer 2020 7 135 19 132 35% 0.33(0.13,0.80) —
Stanton 2017 73 13 73 29% 049(0.18,1.31) e
Total (95% CI) 3029 7787 100.0% 0.49[0.41,0.58) ¢
Total events 184 836
: 3. ‘ XS e - = + + 4 4
o TS chc S A P AT 0% 6w
A 4 Favours [Apixaban) Favours (Warfarin)
(A) Odds ratio of major bleeding in apixaban vs. warfarin
Odds Ratio
a ] a .H, Ra , M-H, Random, 95% CI
Hemdon 2020 4 54 8 57 74% 0. 69 [0.14,1.73) i
Reed. D 2018 4 74 1" S50 81% 0.20 [0.06, 0.68) N
Samratt 2017 0 40 7 120 1.4% 0.19[0.01, 3.35)
Schafer 2018 33 302 63 302 56.7% 0.47[0.30,0.73) -
Stanifer 2020 7 135 13 132 13.0% 0.50(0.19,1.30) —)
Stanton 2017 7 73 19 73 13.4% 0.30[0.12,0.77) T SRR
Total (95% C1) 678 734 100.0% 0.41[0.29, 0.58] <
Total events 55 1)
Heterogeneity. Tau*= 0.00; Ch*= 2.55,df= 5 (P= 0.77), F= 0% =0 o1 of' ] fo 100:
Test for overall effect Z= 5.08 (P < 0.00001) ’ Fz-‘our‘s (Apixaban) Favours (Warfarin)
(B) Odds ratio of major bleeding (ISTH criteria) in apixaban vs. warfarin
Apixaban Warfarin Odds Ratio Odds Ratio
5 2 2 ight |, Ra M.H, Random, 95% CI
Hemdon 2020 1 54 26 57 111% 0.31[0.13,0.71) —
Reed. D 2018 14 74 21 50 11.7% 032[0.14,072) -
Sarratt 2017 12 40 34 120 123% 1.08[0.49, 2.37) —
Schafer 2018 0 302 0 302 Not estimable
Siontis 2018 284 2351 1425 7053 395% 054[0.47,062) -
Stanifer 2020 10 135 26 132 125% 0.33[0.15,0.71) —_—
Stanton 2017 16 73 20 73 129% 0.74[0.35,1.58) D
Total (95% CI) 2727 7485 100.0% 0.51[0.37,0.71] <&
Total events 347 1552
Heterogeneity: Tau*= 007, Ch*= 867, df=5(P=0.12),F= 42% '0‘01 01 10 100

Test for overall effect Z= 4.06 (P < 0.0001)

Favours [Apixaban) Favours [Warfarin)

(C) Odds ratio of composite bleeding in apixaban vs. warfarin
Fig. 2. Safety outcomes of apixaban versus warfarin in patients with chronic kidney disease
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bleeding= International Society on Thrombosis and Hemostasis
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Apixaban Warfarin Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% CI M-H., Random, 95% CI
Herndon 2020 1 54 0 57 8.3% 3.22[0.13,80.87) |
Schafer 2018 5 302 4 302 49.2% 1.25[0.33,4.72)
Stanton 2017 4 73 4 73 425% 1.00[0.24, 4.16]
Total (95% CI) 429 432 100.0% 1.23[0.49, 3.12]
Total events 10 8

Heterogeneity: Tau*= 0.00; Chi*=0.43, df=2 (P=0.81), F=0%
Test for overall effect: Z= 0.44 (P = 0.66)

Experimental

0.01 0.1 1 10 100
Favours [Apixaban] Favours [Warfarin)

(A) Odds ratio of stroke in apixaban vs. warfarin

Control

Odds Ratio

Odds Ratio

Study or Subgroup _ Events  Total Fvents Total Weight M.H. Random. 95% Cl M-H. Random, 95% Cl
Herndon 2020 0 54 2 57 11.1% 0.20[0.01, 4.34] *

Reed. D 2018 2 74 6 50 38.6% 0.20 [0.04, 1.05) —

Schafer 2018 3 302 5 302 50.3% 0.60[0.14, 2.52) ——

Total (95% Cl) 430 409 100.0% 0.35[0.13, 0.97] e

Total events 5 13

Heterogeneity: Tau®= 0.00; Chi*= 1.08, df= 2 (P = 0.59); F= 0% 0 o 011 1’0 100’

Test for overall effect: Z= 2.02 (P = 0.04)

Favours [Apixaban] Favours [Warfarin)

(B) Odds ratio of venous thromboembolism in apixaban vs. warfarin

Fig. 3. Efficacy outcomes of apixaban versus warfarin in patients with chronic kidney disease

Experimental

Control

Study or Subgroup __ Events

Siontis 2018 159 2351 753 7053 64.0%
Stanifer 2020 33 135 32 132 36.0%
Total (95% Cl) 2486 7185 100.0%
Total events 192 785

Odds Ratio
Total Events Total Weight M-H,Random. 95% CI

Heterogeneity: Tau®= 0.09; Chi*= 2.91, df=1 (P = 0.09); F= 66%
Test for overall effect. Z=1.29 (P =0.20)

Odds Ratio
M-H. Random. 95% CI
[

0.61[0.51,0.72]
1.01[0.58,1.77]

0.73[0.45, 1.18]

0.01 0.1 1 10 100
Favours [Apixaban] Favours [Warfarin]

Fig. 4. Odds ratio of death in apixaban versus warfarin in patients with chronic kidney disease
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apixaban warfarin®l B3} composite bleedingl T+ &=
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Fig. 5. Risk of bias
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