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Abstract

Background We previously conducted a retrospective cohort study using chart review of oral anticoagulant-naive Japanese
patients with nonvalvular atrial fibrillation (NVAF) that assessed the risk of major bleeding and stroke/systemic embolism
(SE) events of apixaban versus warfarin.

Methods In this subgroup analysis, we compared the risk of major bleeding and stroke/SE events by stratifying patients into
four subgroups matched 1:1 using propensity score matching (PSM) according to baseline creatinine clearance (CrCl; mL/
min): > 15 to < 30, > 30 to < 50, > 50 to < 80, and > 80.

Results Of the 7074 patients in the apixaban group and 4998 in the warfarin group eligible for inclusion in the analysis, 4385
were included in each group after PSM. Incidence rates of major bleeding and stroke/SE events were generally lower with
apixaban versus warfarin across the CrCl subgroups. When all patients with a CrCl change of < 0 mL/min per year during
the study period (apixaban, n = 3871; warfarin, n = 2635) were stratified into four subgroups based on the magnitude of
CrCl decline (median CrCl change [mL/min] per year: — 1.09, — 3.48, — 7.54, and — 36.92 for apixaban, and — 1.10, — 3.65,
— 7.85, and — 40.40 for warfarin), the incidence rates of major bleeding and stroke/SE events generally increased with an
increasing CrCl decline per year in both groups.

Conclusions In Japanese patients with NVAF, the safety and effectiveness of apixaban and warfarin were consistent across
different renal subgroups, including those with severe renal impairment. Our results highlight the importance of monitoring
renal function variations over time in patients with NVAF.

ClinicalTrials.gov identifier NCT03765242.

1 Introduction

Atrial fibrillation (AF) has become a global public health
challenge in aging societies and affects approximately 0.5%
of the population worldwide [1]. Considering the aging
population and the increase in common risk factors for AF
and chronic kidney disease (CKD), such as hypertension
and diabetes mellitus, the prevalence of CKD and AF is
likely to increase in the future [2]. In the population-based
REasons for Geographic and Racial Differences in Stroke
(REGARDS) study, AF was associated with an increased
risk of end-stage renal disease in the general population;
however, this association was potentially explained by under-
lying CKD [3]. Moreover, AF and CKD have a bidirectional
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relationship, where the presence of CKD increases the risk
of incident AF; the presence of AF is associated with the
development and progression of CKD [4]. The risk of stroke,
systemic embolism (SE), bleeding, and mortality is signifi-
cantly increased in patients with co-existent AF and CKD
compared with that in patients with either condition alone
[5—11]. Therefore, managing patients with these co-existing
conditions poses a challenging scenario for clinicians, espe-
cially in relation to the use of oral anticoagulants.

For the prevention of stroke/SE in patients with nonval-
vular AF (NVAF), warfarin and direct oral anticoagulants
(DOAC:S; apixaban, dabigatran, rivaroxaban, and edoxaban)
are approved in Japan [12]. A systematic review and meta-
analysis of studies involving patients with CKD treated with
oral anticoagulants concluded that DOACs offer a more
favorable safety and efficacy profile than warfarin for various

A\ Adis


http://crossmark.crossref.org/dialog/?doi=10.1007/s40256-023-00611-7&domain=pdf
http://orcid.org/0000-0002-6844-739X
https://orcid.org/0000-0001-8151-3796
https://orcid.org/0000-0002-6105-6986

722

T. Morimoto et al.

This was a subgroup analysis of a retrospective cohort
study that compared the risk of major bleeding and
stroke/systemic embolism (SE) events between apixaban
and warfarin in Japanese patients with nonvalvular atrial
fibrillation (NVAF) who were naive to oral anticoagu-
lants based on their baseline creatinine clearance (CrCl)
(> 15t0 <30, >30to < 50, > 50 to < 80, and > 80 mL/
min). In addition, the association between renal function
decline during the study period and clinical outcomes of
apixaban versus warfarin was investigated.

After propensity score matching, patients treated with
apixaban had generally lower incidence rates of major
bleeding and stroke/SE events than those treated with
warfarin across the CrCl subgroups. The incidence
rates of major bleeding and stroke/SE events generally
increased with an increasing annual decline in CrCl in
both treatment groups.

This real-world study revealed that the safety and effec-
tiveness of apixaban and warfarin in Japanese patients
with NVAF were consistent across different renal
function subgroups, including those with severe renal
impairment, and emphasized the importance of monitor-
ing variations in renal function over time in patients with
NVAF.

cardiovascular outcomes such as intracerebral hemorrhage,
combined ischemic and hemorrhagic stroke, stroke/SE, mor-
tality, and major bleeding events [13].

Results of the Apixaban for Reduction in Stroke and
Other Thromboembolic Events in Atrial Fibrillation
(ARISTOTLE) trial and its secondary analyses showed
that the superiority of apixaban over warfarin in prevent-
ing stroke/SE is consistent across renal function subgroups
[14, 15]. However, in the ARISTOTLE trial, the propor-
tion of patients with moderate renal impairment (creatinine
clearance [CrCl] > 30-50 mL/min) was approximately 15%
in both the apixaban and warfarin groups, whereas that
of patients with severe renal impairment (CrCl < 30 mL/
min) was 1.5% in both groups, suggesting limited efficacy
and safety data for patients with moderate-to-severe renal
impairment [14]. Several real-world studies have compared
the safety and effectiveness of apixaban with warfarin in
patients with AF and renal impairment and concluded that
apixaban demonstrates similar effectiveness to warfarin in
patients with CKD [16-21]. However, evidence in Japanese
adults with AF is insufficient, especially in those with CrCl
< 30 mL/min [22].
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We previously conducted a retrospective cohort study
using chart review of patients with NVAF that assessed the
risk of bleeding and stroke/SE events of apixaban versus
warfarin in oral anticoagulant-naive Japanese patients with
NVAF, of whom approximately 30% had CrCl < 50 mL/
min (ClinicalTrials.gov identifier: NCT03765242) [22]. In
patients with CrCl > 50 mL/min, the risk of major bleed-
ing and stroke/SE was not significantly different between
groups. In patients with a baseline CrCl of < 50 mL/min,
the risk of major bleeding was lower in the apixaban group
versus the warfarin group, as was that of stroke/SE [22].
Therefore, in this subgroup analysis of the study, we com-
pared the risk of major bleeding and stroke/SE events with
apixaban versus warfarin by stratifying patients according
to baseline renal function, including CrCl < 30 mL/min.
Renal function often deteriorates over time in patients with
AF [15, 23-25] and may increase the risk of stroke/SE and
major bleeding [15]. We therefore aimed to investigate the
association between the degree of decline in renal function
during the study period and the clinical outcomes of apixa-
ban versus warfarin.

2 Methods
2.1 Study Design and Eligibility Criteria

This study is the second analysis of a retrospective cohort
study using a chart review [22]. Briefly, the study included
Japanese patients with NVAF who were aged > 20 years and
were newly initiated on apixaban or warfarin (index date: 1
January 2010 to 31 December 2017). The incidence of major
bleeding and stroke/SE events in the apixaban and warfarin
groups was compared according to baseline CrCl (mL/min)
> 15t0 < 30, > 30to <50, >50to < 80, and > 80. Patients
with CrCl decline (< 0 mL/min per year) during the study
period were divided into quartiles, and the incidence rates of
major bleeding and stroke/SE events within the apixaban and
warfarin groups were compared.

2.2 Outcomes and Definitions

The primary outcome was major bleeding events defined
based on the criteria established by the International Society
on Thrombosis and Haemostasis [26]. In addition, stroke/SE
events were evaluated as a composite secondary outcome,
with stroke defined as ischemic, hemorrhagic, or unknown
[22].

The key framework of this study was a comparison
between the apixaban and warfarin groups, which were
matched using propensity scores to balance the baseline
characteristics. Patients were stratified into the following
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subgroups based on baseline CrCl (calculated using the
Cockcroft—Gault formula: > 15 to < 30, > 30 to < 50, > 50
to < 80, and > 80 mL/min), and propensity score match-
ing (PSM) was applied. The variables used for the calcula-
tion of propensity score and standardized mean difference
(SMD) are shown in Online Resource 1. The incidence
rates of major bleeding and stroke/SE events were com-
pared between treatment groups for each CrCl subgroup.
The change in CrCl per year was calculated for each patient
in the full analysis set (FAS) for all eligible patients in the
analysis. Patients who showed a CrCl decline (CrCl change
< 0 mL/min per year) during the study period were stratified
into four subgroups (quartiles) based on the magnitude of
CrCl decline to assess the proportion of event-free patients
(probability of having no event occurrences by month 36)
and risks for major bleeding and stroke/SE events.

2.3 Statistical Analyses

Patients in each group were matched 1:1 based on pro-
pensity scores (caliper value = 0.15) calculated using a
logistic regression model (PSM cohort). As reported pre-
viously, the covariate balance between the apixaban and
warfarin groups in the PSM cohort was assessed using an
SMD with a threshold of 0.1 [22]. For each CrClI subgroup
in the PSM cohort, the incidence rates of major bleeding
and stroke/SE events were estimated using the person-
years method. Incidence rates were compared between the
apixaban and warfarin groups using the Cox proportional
hazards regression model by calculating the hazard ratio
(HR) with 95% confidence interval (CI). The p value for
the interaction between groups and by baseline CrCl (> 15
to < 30, > 30 to < 50, > 50 to < 80, or > 80 mL/min) was
calculated using the Cox proportional hazards model in
the total PSM cohort.

The change in CrCl per year (mL/min) was calculated for
each patient in the FAS by dividing the change in CrCl (mL/
min) throughout the study period by the observation period
(years), i.e., (last observation date — baseline date)/365.25.
Patients with CrCl decline (CrCl change < 0 mL/min per
year) during the study period were stratified into subgroups
according to the magnitude of CrCl decline (CrCl-decline
quartiles 1, 2, 3, and 4; quartiles 1 and 4 show the small-
est and largest renal function decline, respectively), and the
data were summarized for each quartile using descriptive
statistics. The incidence rates of major bleeding and stroke/
SE events were calculated for each quartile and compared
between the apixaban and warfarin groups using the same
Cox proportional hazards regression model (not compared
directly). The incidence rates of the first major bleeding
and stroke/SE events were estimated using the person-years

method, and HRs with 95% CIs were calculated to com-
pare the risk of the first event occurrence in quartiles 2, 3,
and 4 versus quartile 1. Kaplan—Meier survival curves were
generated for the time to the first event of major bleeding
and stroke/SE in each CrCl-decline quartile; as these were
exploratory analyses, the p values (log-rank test) were not
reported. An additional Cox proportional hazards regres-
sion model was constructed to assess the impact of CrCl
decline on the risks of major bleeding and stroke/SE events
by including the CrCl quartile (1, 2, 3, and 4) as a continuous
variable in the model.

Baseline variables were summarized for each CrCl sub-
group and each CrCl-decline quartile. Continuous variables
are expressed as mean + standard deviation or median (inter-
quartile range) and were compared between the groups in
the FAS using Student’s ¢ test or Wilcoxon rank-sum test
(for CHADS,, CHA,DS,-VASc, and HAS-BLED scores).
Categorical variables are expressed as the number and per-
centage of patients and were compared between the groups
in the FAS using the Chi-square test.

As a post hoc analysis, the impact of the magnitude of
renal function decline during the study period on the inci-
dence rates of major bleeding and stroke/SE in the FAS was
reported as HR and 95% CI.

All statistical tests were performed with a two-sided
significance level of 0.05, and no imputation was per-
formed for missing data. All analyses were performed
using Statistical Analysis System (SAS) software version
9.2 (SAS Institute, Cary, NC, USA).

3 Results
3.1 Patient Disposition

Of the 12,072 Japanese patients with NVAF who were
naive to oral anticoagulants at the index date (FAS),
7074 were prescribed apixaban and 4998 were prescribed
warfarin. After PSM, 8770 patients (4385 each in the
apixaban and warfarin groups) were included based on
their baseline CrCl values (mL/min) (> 15 to < 30: 313
patients; > 30 to < 50: 1049 patients; > 50 to < 80: 1816
patients; and > 80: 1207 patients). In the FAS, a total of
6506 patients (3871 in the apixaban group and 2635 in
the warfarin group) experienced a decline in CrCl (CrCl
change < 0 mL/min per year) during the study period. In
the apixaban group, 968 patients were included in quar-
tiles 1, 2, and 3 each, and 967 patients were included
in quartile 4. In the warfarin group, 659 patients were
included in quartiles 1, 2, and 3 each, and 658 patients
were included in quartile 4 (Fig. 1).
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’ FAS=12,072
I
CrCl change <0 mL/min per l CrCl change <0 mL/min per
year during the study period year during the study period
Apixaban=7,074 Warfarin=4,998
‘ PSM? (n=4,385) ‘ PSM® (n=4,385)

CrCl 152 CrCl 230 to CrCl 250 to CrCl 280 CrCl 152 CrCl 230 to CrCl 250 to CrCl 250 to

<30 mL/min <50 mL/min <80 mL/min mL/min <30 mL/min <50 mL/min <80 mL/min <80 mL/min

(n=313) (n=1,049) (n=1,816) (n=1,207) (n=313) (n=1,049) (n=1,816) (n=1,207)

Quartile 1 (n=968)

Quartile 2 (n=968)

I

Quartile 3 (n=968)
Quartile 4 (n=967)

Fig. 1 Patient disposition. *A total of 2689 patients were excluded
after PSM and analyzed for the incidence of major bleeding and
stroke/SE events. A total of 613 patients were excluded after PSM
and analyzed for the incidence of major bleeding and stroke/SE
events. The PSM cohort was used for comparing the incidence rates
of major bleeding and stroke/SE events between the apixaban and

3.2 Demographics and Baseline Clinical
Characteristics

The demographics and baseline clinical characteristics of the
overall cohort have been previously published [22]. Overall,
there were 4113 males and 2961 females in the apixaban
group, and 3062 males and 1936 females in the warfarin
group. For most baseline variables, including the propor-
tion of women or elderly patients, body mass index (BMI),
CrCl, and risk scores (CHADS,, CHA,DS,-VASc, and
HAS-BLED), the SMDs in patient characteristics between
the apixaban and warfarin groups were within the threshold
of 0.1 (Table 1). Most patients with CrCIl > 15 to < 30 mL/
min (89.4%) or > 30 to < 50 mL/min (77.6%) were pre-
scribed apixaban at a reduced dose (2.5 mg twice daily),
whereas 83.2% of patients with CrCl > 80 mL/min were
prescribed apixaban at a regular dose (5 mg twice daily)
(Online Resource 2).

In the PSM cohort, patient age and risk scores tended to
be higher, whereas BMI tended to be lower in patients with
a lower baseline CrCl value. The proportions of women,
patients with comorbidities, and patients using concomitant
medications were generally higher in patients with a lower
baseline CrCl value. The proportion of patients with a his-
tory of stroke/transient ischemic attack (TIA) was higher in
those with a lower baseline CrCl value (> 15 to < 30 mL/
min: 20.4% for apixaban and 18.5% for warfarin; > 80 mL/
min: 6.3% for apixaban and 6.6% for warfarin), whereas that
of patients with a history of bleeding was similar across the
four CrCl subgroups (Table 1).
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Quartile 1 (n=659)

Quartile 2 (n=659)

Quartile 3 (n=659)

i

Quartile 4 (n=658)

warfarin groups. The quartiles were used for comparing the incidence
rates of major bleeding and stroke/SE events within the apixaban and
warfarin groups among patients with CrCl decline (<0 mL/min per
year) during the study period. CrCl creatinine clearance, FAS full
analysis set, PSM propensity score matching, SE systemic embolism

3.3 Clinical Outcomes of Apixaban Versus Warfarin
Stratified by Baseline CrCl

The incidence rate of major bleeding was higher with a lower
baseline CrCl in both treatment groups. The incidence rate
of major bleeding (per 100 person-years) in the CrCl > 15
to < 30 mL/min subgroup was lower with apixaban than
with warfarin (3.75 vs. 7.34; HR 0.48, 95% CI 0.26-0.87;
p =0.02) (Table 2).

The incidence rate of stroke/SE was generally higher with
a lower baseline CrCl in both treatment groups, and was the
highest in patients with CrCl > 30 to < 50 mL/min in the
warfarin group. The incidence rate of stroke/SE (per 100
person-years) in the CrCl > 30 to < 50 mL/min subgroup
was lower with apixaban than with warfarin (1.54 vs. 2.69;
HR 0.58, 95% CI1 0.36-0.92; p = 0.02) (Table 2).

The p value for interaction was not statistically significant
between the CrCl subgroups (p = 0.55 for major bleeding
and p = 0.69 for stroke/SE), suggesting a consistent effect
of apixaban in preventing major bleeding and stroke/SE over
warfarin across CrCl subgroups (Fig. 2).

3.4 Clinical Outcomes of Apixaban Versus Warfarin
in Patients with CrCl Decline During the Study
Period

The median CrCl change per year for patients assigned to
quartiles 1, 2, 3, and 4 was — 1.09, — 3.48, — 7.54, and
— 36.92 mL/min, respectively, in the apixaban group, and
—1.10, — 3.65, — 7.85, and — 40.40 mL/min, respectively, in



725

Apixaban for NVAF Patients with Renal Impairment

9200 (81 Te (D8I 6100 (60) 91 o)1 00 (6'1) 0T (6'1) 0T 9£0°0 ((SIRA 606 suoreporury
1500 (L o6l (9°LD) €1T 91070 (8°L1) €2€ (81 vEE  S00°0 (I61) 00T (6°81) 861 0£0°0 Lz 1L (0v0) SL 19%20[q-¢
8¢0°0 (6°LE) LSY (09¢) sev $20°0 (€vP) v08 (I'ev) 8L ¥€0°0 (€°8%) LOS (99%) 687 90070 (0°€$) 991 (L'T8) $91 3V 10 I0)qiqut 4oV
8¥0°0 (€81 12C (S91) 661 62070 (660 1LY (Lv2) 8y 92070 (6°€€) 95€ (LTE €€ 6£0°0 (€°8¢) 0TI (€°0¥) 921 sSnap jopare[dnuy
UOTEDIPAW JULB)IWIOJIUOD)
¥20°0 opct (TD ST 6000 W1 se (1) LT L0070 Lnsi O LT LT00 (CRIEY €Dy wSuIpAd[g
€100 99) 08 (€9)9L 8100 (9°6) SLI (To1) S81  S00°0 (TLD) 081 (0L 8LT 8¥0°0 (¢81) 8¢ 00 v9 VIL/30ns
LE00 (€°L1) 60T (L'81) 97T +€0°0 (€50 09¥ (8'90) L8F 9100 (969 €L€ (8'%€) S9¢  ¥1°0 (1'9¢) €11 (1°¢v) s€1 K10351Y [BOIPIN
6200 (€9 oy QD ¥e LTO0 (Lp) 68 avsL w00 &) 9y (€9)9S +10°0 (T9)o1 o) L1 avd
S00°0 (8TD ¥S1 (6T 9ST  LTO0 (691) LOE (6'S1) 68T 0200 (1'81) 061 (€LD) T8T 8000 (1'12) 99 W12 L9 avo
0200 (987) Sve (67 95¢  LT00 (0°09) ¥¥S (T1€) L9S THO0 (9°82) 00€ ('0g) 0TE €¥0°0 (¥'80) 68 (S97) €8 erwoprdiisiq
8200 (T€D) 08T (0T 99T 1100 (00 0LE (8'07) 8L 9100 W10 sTe (8°027) 81T 8000 o oL Lz 1L saleqel
000 (8'0L) 58 (8'0L) ¥S8 1000 (T9L) €8¢l (09L) 08ET 6200 (608) 68 (1'28) 198 01070 (S8 vLT (TL8) €LT uorsuaedAH
Sv0°0 (07 S9T (1'02) €¥T  8€0°0 (€vD) Ty Lz €y 2100 (€1€) 09¢ (Leg)vse Ssvo0 (L°€S) 891 19 191 dHD
6£0°0 (1°68) LTO1 (L€8) 0101 1200 (0°68) L191 (L'68) 6291 1100 (8'16) ¥66 (8€6) ¥86 SO1°0 ('86) 80€ (8'96) €0€ sanip1qiowor
9000 [oz-01l0T [0Z-01]10T L£oo [oe-01loT [oe0cloc 9100 [0c-0TloT [0€-0cloc 600 [0+v-0Cloe [0¥-0Tlo¢ 9105s d414-SVH
€100 [oe-01l0T [0¢c01loT <soo0 [ov-0cloe [ov-0cloe 6v00 [0s-0cloy [06-0€loty zso0 [0S-0vI0oS [0S-0¥I0¢ 21098 9SYA-*SA*VYHD
¥20'0  [oc-0TloT  [0z-0110T 2000 [0c-01l0T [0c-0Tl0C €000 [0€-0cloc [o€-0cloc 8c00 [0€-0Cloe [0€0Tlo¢ 21008 {lSAVHD
€800 (TLE) 6vY (€1¥) 86v 1ST°0 (6°L€) 889 (€'Sy) €28 660°0 (S°LE) €6€ €T vy LY10 (€2 101 (€'6¢) €21 AV [ewsAxoreq
000 000 000 000 (001) 6¥01 (001D 6¥01 000 000 0§ >010¢ <
000 000 000 000 000 000 (oo €1€ (oo €1€ 0€>01¢61 <
6000 6¢CFSTOl  0€CF LTI 6000 98 F 8¢9 ¢'8+8¢9 0¢00 9SFor LSFS0r L90°0 't F6¢C 6'¢F8€T Uy [DID
6900 8CIF¥08 orIFE€I8 L0000 (OVIFI99L CPIFLIL 1100 (SPIFECEL OVI+TEL 8800 OFIFECOL oLSIFIIL SHuW dgq
6£00 F6I FECIET 68T FITET 6200 35661 F96CT 5861 FC0CT 1L00 ,00CF€LTT ,SITFECL 1900 STCFLYCL 6T FTICI SHuW dgs
€00 p8EYFEI9T pCEY F66'ST ST00 6V €FE€9ET IV EFPSEC 8500 (SVEFBTTT (SSEFBOTT €T00 IOV FLSTIT oLLEF8YIT /3y ‘TNG
(€21 871 (TvD ILT (6v€) €£€9 (0v¢) 819 (€1€) 09¢€ (Lse)sLe (€€ €L (T90) 8 009> 01006S <
Loee (1¢) 8¢ (TsDoLe ('S 08T (Sv€) T9¢€ (I°€€) LvE (6'0v) 8TI (Lge) 121 00S>0001 <
(Toc (Toc (61 S€ W'D 9z (0°6) ¥6 (T6) L6 (L'12) 89 (€€ €L oor>
9100 €8TIFHYIL YTEIFCS0TL 1200 €101 F9009 TI€O0IFLT09 8600 +OIFH0ES L6F99TS 6500 STITF998y SI0IF¥0'8F Y JySrom Apog
€09 000 (T9)o11 9911 (7o) 61€ (Log) Tee (9°69) vL1 (189) 281 8 <
9°L) 6 (8'6) 811 (1'6€) 01L (€or) TeL (1°€9) LSS (T'vS) L9S (9°2¢) 201 (S €€) so1 8>0¢6L<
L9070 L'6F819 L6+ 579 0S00 6LF0EL 6LFVEL 6£0°0 89+ L08 99+ 608 SOT'0 9LF V8 89+ 768 sIeak 95y
100 (6°€7) 88T (r'vo) s6T L10°0 (6'8€) LOL (1'8€) T69  ¥L0°0 (€09) 8T$ (I'v$) L9S  LTO0 (8'59) 90 (1'29) 01t X9s oelog
[LoTT =u] [LoTT =u] [9181 =u] (9181 =u] [6vo1 = u] [6v01 = u] [e1e =u] [ere=u]
dNS ULIBJIBA\ ueqexidy  (QINS ULIBJIBA\ ueqexidy QNS ULIBJIBAN ueqexidy  (QINS ULIBJIBA\ ueqexidy
urwy/ T 08 < 101D urwy/ur 08 > 03 0§ < D10 urwy/ur g > 03 0 < 101D urwy/ e Og > 03 61 < [DID 9[qeLIBA

(310109 JASJ) UOnOUNy [BUSI QUI[SEq AQ PIYNEss SONSIISJoRIRyd Judned | djqelL

A\ Adis



T. Morimoto et al.

726

Su1pa9rq jo sadA) I1oyjo pue ‘SuIpas[q [BUNSAUIONSES DFBYLIOWY [BIUBIOBNU],,

saseasip Je[nosea [eroydied 1oyo pue qvd,

Y611 = u ‘uLrejrem ‘GQY [ = u ‘ueqexidy,

66L1 =
6¢01 =

U ‘uLrejIem 98/ =u .nmnmﬁmaﬂ.ﬂ

u ‘urejrem J0g01 = u ‘ueqexidy,

S611 = ‘uLreprem 1681 | = u ‘ueqexidy,

1081 = u ‘uLeprem 98/ 1 = u ‘ueqexidy;

6¢01 =

U ‘ULIRLIRM ([EOT = U dwnmxﬁ<w

80¢ = U ‘ULIRLIEM {6(¢ = U ‘Ueqexidy,
9501 =  ‘utreprem ‘GeQ[ = u ‘ueqexidy,
TEST = u ‘ulrejrem (60G| = u ‘ueqexidy,
168 = U ‘ULIefIeM 9G8 = U dm@mxﬁx\n

7ST = U ‘unIeyIem [ = u ‘ueqexidy,

Joe)Ie OTWIYDST JUSISURT) V7] ‘OOUSIOJIP UBSW PIZIPIEPURIS (J/S ‘UOTIRIAID pIepue)s (7§ ‘assaid pooq J1joIshs ggs ‘Suryorewt 2109s Aysuadoxd pysg ‘103qryur dund uojoxd
I1dd ‘eseasip Arayre [eroydued qyg ‘sSnip K1ojewweyul-nue [eprordisuou sq/ysy 9iqediidde jou yn ‘93uer spnaenbrojur Yy ‘dmssald poo[q dI[0ISLIP Jg(J DIULIRI[D UIUNBAID [D)4)) ‘dIn[Iey
J1e9Y 9ATISAZU0D JH) ‘OSeasIp AId)Ie AIBU0IOd (YD) ‘Xopul ssewl Apoq Jg ‘A[rep 201m) p1q ‘19300[q 103dooar [ ulsuojoiSue gyy ‘Uone[[Lqy [eLie Jy ‘QWAZud SunIoAuod-uisusloisue )y
[YOI1] uerpswi 10 ‘(%) u ‘gS F ueaw se passaidxa are eleq

VN (61 €T VN D6l VN CANEY! VN 606 REli o)

VN O%1) 9LT VN (I"LE) ¥L9 VN (0'9L) L6L VN (8'88) 8LT pIqSw ¢

VN  (6€8) 8001 VN  (8719) €TIT VN (9'270) LET VN (€'8) 9T piqSw g

asop ueqexidy

0100 0°¢) 9¢ (8D ¥€ ST00 (8°¢) 69 (€¥) 8L %200 (6979 (€9)89 00 oL ze oL ce SAIVSN

790°0 (0'91) €61 (€'81) 12T $S0°0 (0°SD) ¥S¥ (#'L2) 86% 0£0°0 (0'2e) 9¢¢ (S€€) 16€  LLOO (I'+¥) 8€1 (6°L¥) 0ST Istuoejue 103doder 7H 10 [dd
[LoTT =u] [LoTT =u] (9181 =u] (9181 =u] [6v01 = u] [6v01 = u] [cre=u] [ere=u]
dans ULTeJIeA\ ueqextidy QNS ULTeJIeA ueqexidy QNS ULTRLIEA\ ueqextidy QNS ULTeJIeA ueqextdy

urwyu 08 < 101D

urwy/ e 08 > 03 0§ < 101D

urwy/ e g > 03 0 < 101D

urwy/ e og > 03 61 < 101D

JlqeLIeA

(ponunuoo) | sjqey

A\ Adis



727

Apixaban for NVAF Patients with Renal Impairment

dnoi3 yoes ut £O7T = U,

dnoi3 yoeo ur 9181 = u,

dnoi3 yoes Ul 6401 = U,

dnoi3 yoeo ur gj¢ = u,

potiad ouraseq oY) SuLmp paqriosaxd s103IqIUuI 7T X Zd PUB ‘SONIPIGIOWOD
QuI[askq SE SSEASIP [BUAI PuE “aFe ‘UIl/ TW (¢ > 01 G < [DID 11°0 < AIALS WIM $I0198) SUIMO[[OJ oY) PapN[dul [9pow uoIssarsar sprezey [euoniodoid xo) sjerreAnynu oy ‘dnoIs o) uonippe uf,

steok-uosiad QT 194,

QOUQIAJIP UBSW PAZIPIBPUR)S (JJS ‘WSIOQUI J1waIsAs 7§ ‘Surydjew a100s Aisuadoid pygg ‘onel prezey Y ‘@0ULIEd[d QUIUNEID ])4) ‘[BAIUI 9OUIPLYUOD [

€0 BYI-1€°0)L90 (61'T-TH'0) €L°0 ¢8I¢C 91 ($6°0-ST°0) TS0 Ieol 01 Jury/Jur 08 <
Ui/ Ut

610 (WI'T-I1S0I9L°0 (ET'T-€ETD V91 96¢ee Ss (IL'1-060)9T'1 19¢¢ 4 08> 0105 <
Ut/ T

200 (T6'0-9€°0)8S°0 (LS'E-L6'D) 69T 0SLT Ly (€ETTTOD ST 6181 8¢ 0§ >0 0¢<
Ut/

€60 (8TT-1#0)960 (OI+—91'1) €€C eLy 1T OEy—H11) LET (444 01 0€E>0¢61 <

HAS/2048

€90 (€9'1-4¥0) S8°0 (L¥'1-09°0) 96°0 ¥81¢ 1z (SE'T-87°0) €8°0 Icol 91 Ut/ 08 <
Ui/ Ut

00 (0TI-Tr'0) IL'0 (FP'1-CL'0) €0'1 G8¢EE Se (60'T-L¥'0) €L°0 LLTE ¥C 08 > 0105 <
Ut/ o

050 (9¢'1-€5°0) S80 (S6'T-CST)SI'T 89LI 8¢ (9'T-ST D8l €181 33 0 >010¢ <
Ut/

200 (L8'0-9T°0) 8°0 (STOI-80°S) ¥€'L Yov v€ (609-¥10) SL'E Ly 91 0€E>0161 <

Suipaajq 1olopy

(1D %56) (1D %56) SIU9AD
onfea d (ID %S6) dH  P¥el 2duapIou] STeak-uosIog (SIUQAQ JO IoquInN]  ,AJeI 20UIpIoU] STRK-u0sI9g Jo JoquunN (unu

q

uo1ssargar sprezey [euontodord xo)

ULIRJIBA\

ueqexidy /) [DIDAULAY

(330402 A'S) UOTOUNy [BUAI QUI[AsEq Aq paynens gS/oyons pue SuIpas[q Jofew Jo sojer 9uapIou] g ajqeL

A\ Adis



728

T. Morimoto et al.

Fig. 2 Risk of a major bleeding
and b stroke/SE stratified by

(@) Major bleeding
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(b) stroke/SE
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Table 3 Summary statistics of changes in CrCl per year in patients with CrCl decline (< 0 mL/min per year) during the study period (FAS)

Cohort Quartile Number of Change in CrCl per year (mL/min)
patients — - -
Minimum Q1 Median Q3 Maximum
Apixaban 1 968 —-222 - 1.62 - 1.09 -0.53 0
2 968 -5.10 -4.17 —3.48 —-2.84 —-222
3 968 - 1255 —9.56 - 1754 -6.14 -5.10
4 967 —9697.67 —95.58 -36.92 —19.39 -12.56
Warfarin 1 659 - 228 -1.73 -1.10 - 0.55 0
2 659 -5.38 —4.48 —3.65 -297 -2.28
3 659 —14.00 -9.98 -17.85 - 642 —5.40
4 658 —8577.44 - 112.73 —40.40 —20.71 —14.04

CrCl creatinine clearance, FAS full analysis set, Q quartile

the warfarin group (Table 3). Most of the patient character-
istics were comparable among patients in different quartiles.
The mean systolic and diastolic blood pressures were higher
in the apixaban group than in the warfarin group in quar-
tile 4, and the proportion of patients with paroxysmal AF
was higher in the apixaban group than in the warfarin group
in quartiles 1-3. Almost half of the patients in each quar-
tile were prescribed apixaban 2.5 mg twice daily (Online
Resource 3).

The incidence rate of major bleeding (per 100 person-
years) was generally higher with a greater decline in CrCl

A\ Adis

per year in both the apixaban (1.97 for quartile 1 vs. 7.06
for quartile 4; HR 4.46, 95% CI 2.40-8.29) and warfarin
(3.57 for quartile 1 vs. 9.66 for quartile 4; HR 3.42, 95%
CI 1.88-6.21) groups (Table 4). Similarly, the incidence
rate of stroke/SE (per 100 person-years) was generally
higher with a greater decline in CrCl per year in both the
apixaban (2.23 for quartile 1 vs. 3.20 for quartile 4; HR
2.31,95% CI 1.19-4.46) and warfarin (2.44 for quartile 1
vs. 7.51 for quartile 4; HR 4.05, 95% CI 2.09-7.83) groups
(Table 4).
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Table 4 Incidence rates of major bleeding and stroke/SE in patients with CrCl decline (< 0 mL/min per year) during the study period (FAS)
Event Group Quartile Number of Number of first Incidence rate® (95% CI) HR (95% CI)
patients at risk events® (95% CI)°
Major bleeding Apixaban 1€ 968 0.66 (0.38-1.07) 1.97 (1.20-3.22) -
968 0.95 (0.60-1.44) 2.64 (1.73-4.02) 1.43 (0.75-2.72)
3 968 1.47 (0.98-2.11) 4.23 (2.88-6.19) 2.14 (1.16-3.95)
967 3.75 (2.53-5.35) 7.06 (4.50-10.97) 4.46 (2.40-8.29)
Warfarin 1€ 659 1.21 (0.74-1.87) 3.57 (2.31-5.50) -
2 659 0.90 (0.50-1.48) 2.61 (1.57-4.32) 0.74 (0.38-1.45)
3 659 1.38 (0.83-2.16) 4.25 (2.70-6.66) 1.13 (0.60-2.12)
4 658 4.98 (3.28-7.25) 9.66 (5.94-15.52) 3.42 (1.88-6.21)
Stroke/SE Apixaban 1€ 968 0.79 (0.48-1.23) 2.23 (1.42-3.50) -
2 968 0.82 (0.50-1.28) 2.33 (1.48-3.66) 1.03 (0.55-1.95)
3 968 1.27 (0.82-1.87) 3.90 (2.59-5.84) 1.55 (0.85-2.81)
967 2.23 (1.32-3.52) 3.20 (1.88-5.42) 2.31 (1.19-4.46)
Warfarin 1€ 659 0.91 (0.51-1.50) 2.44 (1.48-4.03) -
659 1.32 (0.83-1.99) 4.04 (2.67-6.10) 1.45 (0.75-2.80)
3 659 1.91 (1.25-2.79) 5.42 (3.67-7.97) 2.04 (1.08-3.85)
658 4.48 (2.87-6.66) 7.51 (4.65-12.03) 4.05 (2.09-7.83)

#Per 100 person-years
"By Poisson distribution

“Reference quartile

CI confidence interval, CrCl creatinine clearance, FAS full analysis set, HR hazard ratio, SE systemic embolism

The probability of having no occurrences of major bleed-
ing by 36 months was substantially lower in quartile 4 than
in quartiles 1-3 in both the apixaban (Fig. 3a) and warfarin
(Fig. 3b) groups. The probability of having no occurrences
of stroke/SE by month 36 was lower in quartiles 3 and 4
than in quartile 1 in the apixaban group (Fig. 3c) and lower
in quartile 4 than in quartiles 1-3 in the warfarin group
(Fig. 3d). The risks of major bleeding and stroke/SE events
increased with deterioration of renal function in the treat-
ment groups (Online Resource 4).

4 Discussion

The current study is a subgroup analysis of the data derived
from a retrospective cohort study involving Japanese
patients with NVAF who were naive to oral anticoagulants
(apixaban and warfarin) [22]. By collecting clinical data
essential for oral anticoagulant therapy (e.g., body weight
and renal function) using a medical cohort approach, the
current analysis enabled patient stratification by CrCl
at baseline or its decline over time. The findings of this
study revealed lower incidence rates of major bleeding
and stroke/SE in the apixaban group than in the warfarin

group, regardless of baseline kidney function, including
in patients with advanced CKD (baseline CrCl > 15 to
< 30 mL/min). A majority of patients in both treatment
groups experienced some degree of decline in CrCl per
year. Stratification of patients into quartiles based on the
magnitude of CrCl decline revealed that the incidence rates
of major bleeding and stroke/SE events generally increased
with an increasing decline in CrCl per year in both treat-
ment groups. The findings of this real-world study high-
light the effectiveness of apixaban in reducing the risk of
stroke/SE and major bleeding in patients with CrCl < 30
mL/min, a population for whom limited data are available
[16-21]. The decrease in CrCl observed in this study, along
with the increased risk of stroke/SE and major bleeding
with reduced CrCl, suggests the need to routinely moni-
tor kidney function in patients with NVAF treated with
apixaban or warfarin.

When oral anticoagulation is to be started in a patient
with AF who is eligible for DOACs, the 2020 Japanese
Circulation Society/Japanese Heart Rhythm Society guide-
lines recommend a DOAC in preference to warfarin (class
I recommendation: evidence and/or general agreement that
a given procedure or treatment is useful and effective) [12].
In a cohort study that used a national database representing
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Fig. 3 Event-free rate (probability of having no event occurrences by
month 36) in patients with renal function decline (CrCl change < 0
mL/min per year) during the study period for major bleeding in the

the Japanese population, the annual number of new warfarin
users declined 74% from fiscal year (FY) 2011 to FY 2015,
whereas users of any DOAC increased by 6.8-fold (FY 2011:
26.7%; and FY 2015: 83.4%) [27]. The 2020 European Soci-
ety of Cardiology guidelines recommend DOAC:s as the first
choice for patients with CrCl > 30 mL/min [28]. In Japanese
patients with NVAF, DOACSs are as effective and safe as
warfarin [7, 8, 29, 30]. For patients with CrCl < 15 mL/
min, the only anticoagulant of choice is warfarin; however,
thorough consideration of the necessity of anticoagulant use
is required.

In the current subgroup analysis, the incidence rates of
major bleeding and stroke/SE were lower with apixaban than
with warfarin, after matching patients’ baseline character-
istics between the groups, and the results were consistent
across CrCl subgroups, including patients with CrCl > 15
to < 30 mL/min, which is consistent with previous findings
derived from real-world settings [16-21]. Our data support
that the safety and effectiveness of apixaban and warfarin
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a apixaban and b warfarin groups, and for stroke/SE in the ¢ apixa-
ban and d warfarin groups (FAS). CrClI creatinine clearance, FAS full
analysis set, SE systemic embolism

in Japanese patients with NVAF were consistent across dif-
ferent renal function subgroups, including those with CrCl
> 15 to < 30 mL/min. Patients with AF often experience a
decline in renal function over time [15, 23, 25], which may
increase the risk of stroke/SE and major bleeding events.
Depending on the equation used to estimate kidney func-
tion, there may be significant discordance in eligibility for
and the dose adjustment of DOACs [31]. In this study, the
Cockcroft—Gault equation was employed to calculate the
CrCl for DOAC dosing, which was also employed in the
ARISTOTLE trial [14]. A total of 13.6% of patients enrolled
in the ARISTOTLE trial experienced renal function decline
(> 20% annual decrease in estimated glomerular filtration
rate [eGFR]) during a median follow-up of 1.8 years and
had a higher risk of cardiovascular and bleeding events
than those without renal function decline [15]. Patients reg-
istered in a substudy of the Japanese SAKURA AF Reg-
istry also showed a mean annual eGFR decrease of 1.07
mL/min/1.73 m? during a median follow-up of 39.3 months
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[32]. The change in CrCl per year observed in this study
was higher in the warfarin group than in the apixaban group
across most quartiles, which may be attributed to the lower
risk of CKD progression in patients treated with DOACs
[33]. Furthermore, major bleeding and stroke/SE events
occurred most frequently in quartile 4 in both groups, which
was the patient population showing the highest decline in
renal function (median CrClI change of approximately — 37
mL/min per year with apixaban and — 40 mL/min per year
with warfarin). Our findings underscore the need for care-
ful monitoring of renal function decline in patients with AF
and renal impairment treated with anticoagulants in clinical
practice. The median CrCl change in quartile 4 observed in
the current analysis may be a useful indicator of an increased
risk of major bleeding or stroke/SE, to consider additional
preventive interventions.

All DOACs undergo some degree of renal elimination
(ranging from 25% for apixaban to 80% for dabigatran),
which can have significant implications for their overall
effectiveness and safety [34]. In an administrative claims
study conducted in the United States, compared with
warfarin, apixaban and rivaroxaban were associated with
a significantly lower risk of stroke, major bleeding, and
mortality, whereas dabigatran was associated with a simi-
lar risk of stroke but a lower risk of major bleeding and
mortality [35]. Real-world studies on Japanese patients
with NVAF and CKD comparing the effects of differ-
ent DOACs on major bleeding and stroke/SE events are
warranted.

One of the strengths of the current study is its retro-
spective cohort design, which enabled the collection of
renal function data from a substantial number of patients
with NVAF. Second, the large sample sizes allowed for the
correction of variability in values and provided reliable
mean values. Moreover, the current study included patients
treated at general practitioner clinics, which reflects Japa-
nese real-world practice regarding the administration of
anticoagulant therapy. This study verified the effectiveness
and safety of apixaban using real-world data from patients
with poor renal function, and the results were highly reli-
able because the data were collected from physicians. The
current data also confirmed the result of previous rand-
omized controlled trials. However, this study has some
limitations. As described previously, some variables (e.g.,
left atrial dimension, blood pressure, smoking history, and
alcohol abuse) were not considered for PSM, and patients’
loss to follow-up due to clinic/hospital transfer may have
resulted in an underestimation of the incidence of major
bleeding or stroke/SE events [22]. There is also the pos-
sibility of drug selection bias because not all DOACs are
used in patients with renal impairment. Moreover, CrCl

was measured at each site and not centrally, which may
have resulted in some errors. However, this study has a
large sample size and therefore the mean value is reliable.
Thus, the generalizability of our results to the entire popu-
lation of Japanese patients with severe renal impairment
may be limited.

5 Conclusion

The current subgroup analysis of a retrospective cohort
study showed that the safety and effectiveness of apixaban
versus warfarin in Japanese patients with NVAF who were
naive to oral anticoagulants were consistent across different
renal function subgroups, and including those with severe
renal impairment (CrCl > 15 to < 30 mL/min). Our results
also highlight the importance of monitoring the variations
in renal function over time in patients with NVAF.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40256-023-00611-7.
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