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Antithrombotic therapy after femoropopliteal artery
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ABSTRACT

Objective To investigate the effects of antithrombotic
therapy on target lesion revascularisation (TLR) and
major adverse cardiovascular and cerebrovascular
events (MACCEs) at 12 months after femoropopliteal
intervention with second-generation bare metal nitinol
stents.

Methods A total of 277 lesions in 258 limbs of 248
patients with de novo atherosclerosis in the above-the-
knee femoropopliteal segment were analysed from the
Japan multicentre postmarketing surveillance.

Results At discharge, dual antiplatelet therapy (DAPT)
was prescribed in 68.5% and cilostazol in 30.2% of
patients. At 12 months of follow-up, prescriptions of
DAPT significantly (p=0.0001) decreased to 51.2%
and prescription of cilostazol remained unchanged
(p=0.592) at 28.0%. Prescription of warfarin also
remained unchanged (14.5% at discharge, 13.3% at
12 months, p=0.70). At 12 months, freedoms from TLR
and MACCE were 89.4% and 89.7%, respectively. In

a multivariate Cox proportional hazards model, neither
DAPT nor cilostazol at discharge was associated with
both TLR and MACCE at 12 months. However, warfarin
at discharge was only independently associated with TLR
at 12 months. Kaplan-Meier estimates demonstrated that
warfarin at discharge yielded a significantly (p=0.013)
lower freedom from TLR at 12 months than no warfarin
at discharge. Freedom from TLR at 12 months by the
Kaplan-Meier estimates was 77.8% (95% Cl 59.0%
to 88.8%) in patients with warfarin at discharge and
91.2% (95% Cl 86.3% to 94.3%) in those without
warfarin at discharge.

Conclusions Clinical benefits of DAPT or cilostazol
might be small in terms of TLR and MACCE at 12
months. Anticoagulation with warfarin at discharge
might increase TLR at 12 months.

INTRODUCTION

The cardiovascular community has been confused
about medical management for patients with
peripheral artery disease (PAD) undergoing endo-
vascular therapy. It is widely recognised that anti-
platelet therapy is an integral part of preventing
cardiovascular mortality and morbidity in patients
with PAD.! The femoropopliteal artery is the
most common site of involvement in patients with
atherosclerotic PAD.> With technological improve-
ments in the endovascular armamentarium, nitinol

What is already known about this subject?

» The femoropopliteal artery is the most
common site of involvement in patients with
atherosclerotic peripheral artery disease.

» Nitinol stenting has become the standard of
care in the treatment of femoropopliteal artery
disease.

» An appropriate antithrombotic therapy after
femoropopliteal intervention remains unclear.

What does this study add?

» Freedoms from target lesion revascularisation
(TLR) and major adverse cardiovascular and
cerebrovascular events (MACCE) at 12 months
after femoropopliteal stenting with second-
generation nitinol bare metal stent were 89.4%
and 89.7%, respectively.

» Neither dual antiplatelet therapy nor cilostazol
at discharge was associated with freedom from
TLR and MACCE at 12 months.

» Warfarin at discharge was independently
associated with TLR at 12 months, and the
12 month Kaplan-Meier estimates found a
significantly lower freedom from TLR in warfarin
at discharge than no warfarin at discharge.

How might this impact on clinical practice?

» Further studies regarding antiplatelet and
anticoagulation therapies in the real-world
practice would provide insights into an
appropriate antithrombotic therapy after
femoropopliteal intervention.

of restenosis and need for further intervention after
femoropopliteal intervention, a couple of recent
studies have addressed the effects of dual anti-
platelet therapy (DAPT), defined the use of a P2Y12
receptor inhibitor and aspirin, and cilostazol in
reducing restenosis and repeat revascularisation.’™
However, few reports are available regarding the
effects of antithrombotic therapy after femoropop-
liteal intervention in the real-world practice.’

The aim of this study was to investigate the
effects of antithrombotic therapy on clinical
outcomes such as target lesion revascularisa-
tion (TLR) and major adverse cardiovascular
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second-generation bare metal nitinol stents based on results
from the Japan multicentre postmarketing surveillance.

METHODS

Population

The second-generation bare metal nitinol stent, Misago stent
(Terumo Corp, Tokyo, Japan) Japan postmarketing surveil-
lance was performed to evaluate the safety and efficacy of
the Misago stent in routine daily practice in the Japanese
population. A total of 295 patients who underwent Misago
stent deployment were registered between January 2013 and
February at 78 sites in Japan. Of these, 277 lesions in 258 limbs
of 248 patients with de novo atherosclerosis in the above-
the-knee femoropopliteal segment were evaluated. At each
participating institution, patients were treated according to
the local strategy. The regimen of drugs including antithrom-
botic agents was decided by the attending physician. TLR was
also performed based on the attending physician’s decision.
Annual clinical follow-up was scheduled for up to 5 years. The
informed consent for the postmarketing surveillance was given
by all patients, and the institutional review boards approved
the study.

Endpoints

The primary endpoint of this study was TLR at 12 months. The
secondary endpoint was the composite outcome of MACCE
at 12 months. TLR was defined as any repeat percutaneous
intervention or bypass surgery of the target lesion performed
for restenosis or reocclusion. MACCE was defined as myocar-
dial infarction, ischaemic stroke and all-cause death. Major
bleeding was defined as fatal bleeding.

Statistical analysis

Normally distributed continuous variables are presented as
means=SD; they were compared using the t-test. Non-nor-
mally distributed variables were compared using the Mann-
Whitney U test; categorical baseline variables were compared
using Fisher’s exact test, the ” test or analysis of variance as
appropriate. Cumulative TLR rates and MACCE rates during
the follow-up period were estimated using the Kaplan-Meier
method and compared using the log-rank test. Cox propor-
tional hazards model was used for univariate/multivari-
able analyses to assess the influence of factors on TLR and
MACCE. Variables with a value of p<0.10 at clinical charac-
teristics analysis were entered into the regression model. Also,
the shared-frailty Cox model was conducted with each insti-
tute and ID as a random intercept. All statistical analysis was
performed with SPSS V.22 and STATA V.14. All p value <0.05
was considered statistically significant.

RESULTS
Baseline characteristics
Overall 248 patients, 258 limbs and 277 lesions characteristics
are summarised in table 1. The most prevalent risk factor was
hypertension, followed by diabetes mellitus. The mean lesion
length was 12.5+9.8 cm, and 41.9% of lesions had chronic total
occlusion (CTO). The number of stents implanted was 1.6+0.9.
At discharge, DAPT was prescribed for 68.5% (170) and
cilostazol for 30.2% (75) of patients. Warfarin was prescribed
14.5% (36). The DAPT group had a significantly higher preva-
lence of previous coronary revascularisation and a significantly
lower prevalence of cilostazol and severe calcified lesion than

Table 1 Demographics and lesion characteristics
Patient characteristics
Patients, n 248
Age, years 72.8+9.6
Male, % 74.2
Prior lower limb revascularisation, % 37.2
Prior coronary revascularisation, % 44.7
Hypertension, % 79.8
Diabetes mellitus, % 62.0
Dyslipidaemia, % 57.2
Haemodialysis, % 29.0
Smoking history, % 67.8
Limb characteristics
Limbs, n 258
Right, n 131
Lesion characteristics
Lesions, n 277
Reference vessel diameter, mm 5.8+0.8
Lesion length, mm 124.9+97.6
Chronic total occlusion, % 41.9
Severe calcification, % 16.2
Extent of lesion, %
Proximal SFA 23.1
Distal SFA 38.6
Above-the-knee PA 5.1
Entire SFA 27.4
Distal SFA and above-the-knee PA 22
Entire SFA and above-the-knee PA 3.6
Number of stents used 1.6+0.9

PA, popliteal artery; SFA, superficial femoral artery.

the no DAPT group. Warfarin showed a trend towards lower
prevalence in the DAPT group than the no DAPT group. Also,
there was a significantly higher prevalence of DAPT and previous
coronary revascularisation in the no cilostazol group than in the
cilostazol group (tables 2 and 3).

At 12 months of follow-up, prescription of DAPT signifi-
cantly (p=0.0001) decreased to 51.2%, whereas prescription
of cilostazol remained significantly unchanged (p=0.592)
at 28.0%. Warfarin also remained significantly unchanged
(p=0.70) at 13.3%. The DAPT group still had a significantly
higher prevalence of previous coronary and lower prevalence
of cilostazol and severe calcified lesion than the no DAPT
group (online supplementary table 1). Except for DAPT, there
was no significant difference in clinical and lesion characteris-
tics between the cilostazol and the no cilostazol groups (online
supplementary table 2).

Clinical outcomes

At 12 months, the stent thrombosis rate on limb basis was
1.2% (3/258), and the stent fracture rate on lesion basis was
1.1% (3/277). Major bleeding (intracranial haemorrhage) was
observed in 0.49% (1/248). Significant improvement in Ruther-
ford classification (p<0.0001) was observed (table 4). Clinical
improvement of atleast 1 Rutherford classification was achieved
in 85.4%, and no significant difference was observed between
treatment groups at discharge (DAPT+: 85.5% vs DAPT-—
85.2%; p=0.9635, cilostazol+: 84.8% vs 84.4%; p=0.947).
Also, ankle-brachial index (ABI) significantly (p<0.0001)
improved at 12 months from 0.63=0.19 to 0.84+0.18. All
treatment groups at discharge showed a significant (p<0.001)
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Table 2 Clinical characteristics based on medical therapy at discharge

Cilostazol (+) Cilostazol (-)
DAPT (+) (n=170)  DAPT (-) (n=78) P value (n=75) (n=173) P value

Age, years 72.3+9.5 73.9+9.6 0.24 72.8£10.4 72.8+9.2 0.99
Male sex, % 71.6 66.7 0.067 733 74.6 0.84
Prior lower limb revascularisation, % 40.8 29.5 0.087 35.1 38.2 0.65
Prior coronary revascularisation, % 55 221 <0.001 26.7 52.6 <0.001
Hypertension, % 79.6 80.3 0.91 79.7 79.9 0.98
Diabetes mellitus, % 61.3 63.6 0.73 64.9 60.8 0.55
Dyslipidaemia, % 60.5 50 0.13 52.7 59.2 0.35
Haemodialysis, % 29.8 27.3 0.69 23 31.6 0.17
Smoking history, % 70.5 61 0.19 64.4 69.2 0.51
DAPT administration, % 40 80.9 <0.001
Cilostazol administration, % 17.6 57.7 <0.001

Warfarin administration, % 11.8 20.5 0.069 10.7 16.2 0.26

DAPT, dual antiplatelet therapy.

improvement of ABI (DAPT+: 0.63+0.19 to 0.85+0.18,
DAPT—: 0.62+0.20 to 0.83+0.16, cilostazol+: 0.60+0.20
to 0.82+0.17, cilostazol—: 0.64+0.19 to 0.85+0.18), and no
significant difference in change of ABI was observed between
treatment groups at discharge (DAPT+ vs DAPT —; p=0.848,
cilostazol+ vs cilostazol—; p=0.685). No major amputation
was observed, while minor amputation was executed in two
limbs of one patient receiving warfarin in no DAPT and no
cilostazol groups at discharge. Therefore, minor amputation
rate was 0.4% (1/248) on patient basis and 0.8% (2/258) on
limb basis.

TLR at 12 months

Kaplan-Meier estimates showed that freedom from TLR
was 89.4% (95% CI 84.7 to 92.7) at 12 months (figure 1A)
and significantly (p=0.044) higher freedom from TLR in
DAPT group at discharge than no-DAPT group at discharge
(figure 1B). However, there was no significant (p=0.892)
difference in freedom from TLR between the cilostazol and
no cilostazol groups at discharge (figure 1C). The multivar-
iate Cox proportional hazards model identified warfarin at
discharge as the only independent predictor of TLR (table 5).
According to Kaplan-Meier estimates, freedom from TLR was
significantly (p=0.013) lower in warfarin group at discharge
than no warfarin group at discharge (figure 1D). Freedom
from TLR at 12 months by the Kaplan-Meier estimates was

77.8% (95% CI 59.0% to 88.8%) in patients with warfarin
at discharge and 91.2% (95% CI 86.3% to 94.3%) in those
without warfarin at discharge.

MACCEs at 12 months

Kaplan-Meier estimates showed that freedom from MACCE
was 89.7% (95% ClIs 85 to 93) at 12 months (figure 2A) and
found no significant difference in freedom from MACCE
between the DAPT and no DAPT groups at discharge
(p=0.268) and the cilostazol and no cilostazol groups at
discharge (p=0.268), respectively (figure 2B and C). The
multivariate Cox proportional hazards model found no inde-
pendent predictor of MACCE (table 6).

DISCUSSION

The main findings of this study were as follows: (1) the
12-month Kaplan-Meier estimates of freedom from TLR
and MACCE were 89.4% and 89.7%, respectively; (2) in the
multivariate Cox proportional hazards model, neither DAPT
nor cilostazol at discharge was associated with both TLR and
MACCE at 12 months, and warfarin at discharge was only
independently associated with TLR at 12 months; and (3)
the 12-month Kaplan-Meier estimates demonstrated a signif-
icantly lower freedom from TLR in warfarin at discharge than
no warfarin at discharge.

Table 3 Lesion characteristics based on medical therapy at discharge

Cilostazol (+) Cilostazol (=)

DAPT (+) (n=189)  DAPT () (n=88) P value (n=84) (n=193) P value

Reference vessel diameter, mm 5.8+0.9 5.7+0.7 0.193 5.7+0.8 5.8+0.9 0.149
Lesion length, mm 129.0+98.7 116.1+£95.1 0.307 136.4+99.8 119.9+96.4 0.198
Chronic total occlusion, % 42.8 429 0.991 48.7 40.4 0.211
Severe calcification, % 14.3 20.5 0.014 20.2 145 0.542
Extent of lesion, %

Proximal SFA 23.8 216 0.309 16.7 25.9 0.556

Distal SFA 349 46.6 429 36.8

Above-the-knee PA 42 6.8 3.6 5.7

Entire SFA 30.7 20.5 29.8 26.4

Distal SFA and above-the-knee PA 2.1 23 2.4 2.1

Entire SFA and above-the-knee PA 4.2 23 438 3.1
Number of stents used 1.6+0.9 1.6+0.9 0.875 1.7+£0.9 1.6+0.9 0.294

PA, popliteal artery; SFA, superficial femoral artery.
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Table 4  Clinical symptoms before and after revascularisation

Baseline NA At discharge NA At 12 months NA P value
Rutherford class, n (%) 231 27 213 45 170 88 <0.0001
0 3(1.3) 114 (53.5) 95 (55.9)
1 10 (4.3) 46 (21.6) 31(18.2)
2 62 (26.8) 14 (6.6) 18 (10.6)
3 79 (34.2) 12 (5.6) 10 (5.9)
4 32(13.9) 4(1.9) 6 (3.5
5 39 (16.9) 17 (8.0) 8(4.7)
6 6(2.6) 6(2.8) 2(1.2)

NA, not available.

With a robust popularity of endovascular intervention for
symptomatic PAD, the number of femoropopliteal artery
stenting procedures is increasing.’’ Given the lack of homoge-
neity in definitions of in-stent restenosis across clinical studies
of femoropopliteal stenting,'" TLR is a more practical metric
than restenosis; it reflects the correlation between endovas-
cular therapy and clinical outcomes.'> " Previous clinical trials
with current bare metal nitinol stents have reported that the
TLR rate at 12 months ranges from 10.1% to 20.9% (mean
lesion length: 6.4-11.2 cm, CTO in 17%-64% of lesions)."**}

In these clinical trials, there is a broad range of minimum
duration of antiplatelet therapy (1-3 months for clopidogrel
or ticlopidine, indefinite to lifelong for aspirin). Even in the
recent postmarketing survey with drug-eluting stent of Zilver
PTX (Cook Medical Technologies LLC), which continued
clopidogrel or ticlopidine for at least 60-day postprocedure
and aspirin indefinitely, freedom from TLR at 12 months was
91%.%* In the present study in which patient characteristics
(diabetes in 62% and haemodialysis in 29%) and lesion char-
acteristics (mean lesion length of 12.5 ¢cm, CTO in 41.9% and

A (%) B (%)
100- l 1007 DAPT (+)
80 80 DAPT (-)
60
60
401
40
204
207 P=0.044 by log-rank
0
T T T T T T
0+ 0 30 90 180 270 360 (days)
— T T T T
0 30 920 180 270 360 (days) Time (days) 0 30 90 180 270 360
Number at risk 189 172 165 157 154 130
N Survivor 1 1 0988 | 0946 | 0946 | 0.921
Time (d 0 30 90 180 270 360
ime (days) DAPT()  [g5% confi 0953 | 0899 | 0899 | 0.867
Number atrisk | 277 249 240 225 213 180 interval 0997 | 0972 | 0972 | 0.953
Number atrisk | 88 77 75 68 59 50
Survivor 1 0996 | 0988 | 0942 | 0916 | 0894 Survivor 1 0987 | 0987 | 0932 | 0849 | 0833
95% confidence 0972 | 0963 | 0904 | 0874 | 0847 DAPTE)  195% confi 0913 | 0913 | 0845 | 0.743 | 0.724
interval 0999 | 099 | 0965 | 0945 | 0927 interval 0998 | 0998 | 0971 | 0913 | 0902
C D %
1004 Cilostazol (-) 1007 Warfarin (-)
80 Cilostazol (+) 80
Warfarin (+)
60 60
40+ 40+
201 20+
o- P=0.892 by log-rank o P=0.013 by log-rank
T T T T T T T T T T T T
0 30 90 180 270 360 (days) 0 30 90 180 270 360 (days)
Time (days) 0 30 90 180 270 360 Time (days) 0 30 90 180 270 360
Number at risk 84 75 74 69 64 53 Number at risk 38 33 29 26 25 20
" Survivor 1 0987 | 0987 | 0933 | 0.892 | 0.892 . Survivor 1 0.971 0.908 | 0843 | 0811 | 0778
Cilostazol(+) Iggyconfi 091 | 091 | 0846 | 0795 | 0795 Warfarin (+)  195% confid 0809 | 0741 | 0663 | 062 | 059
interval 0998 | 0998 | 0972 | 0944 | 0944 interval 0996 | 0.969 | 0932 | 091 | 0888
Number atrisk | 193 174 166 156 149 127 Number atrisk | 239 216 211 199 188 160
- | | Survivor 1 1 0988 | 0946 | 0927 | 0.895 ) Survivor 1 1 1 0957 | 0933 | 0912
) v Warfarin () .
95% 0953 | 0.898 | 0876 | 0.837 95% 0919 | 0.889 | 0.863
interval 0997 | 0974 | 0958 | 0933 interval 0977 | 0.959 | 0.943

Figure 1

(A) Kaplan-Meier curve at 12 months of follow-up for freedom from target lesion revascularisation. (B) Kaplan-Meier curves at 12 months

of follow-up for freedom from target lesion revascularisation by DAPT status at discharge. (C) Kaplan-Meier curves at 12 months of follow-up for
freedom from target lesion revascularisation by cilostazol status at discharge. (D) Kaplan-Meier curves at 12 months of follow-up for freedom from
target lesion revascularisation by warfarin status at discharge. DAPT, dual antiplatelet therapy.
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Table 5 Cox proportional hazards model for TLR at 12 months

Univariate Multivariate model 1 Multivariate model 2

HR 95% CI P value HR 95% Cl P value HR 95% CI P value
DAPT at discharge 0.46 (0.21 to 1.00) 0.05 0.43 (0.17 to 1.08) 0.074 0.24 (0.02 to 3.52) 0.297
Cilostazol at discharge 1.06 (0.46 to 2.46) 0.892 0.93 (0.35 t0 2.46) 0.889 0.29 (0.02 to 3.62) 0.335
Warfarin at discharge 2.87 (1.20 to 6.86) 0.018 228 (0.90 to 5.79) 0.082 31.70 (1.46 t0 685.89)  0.028
Male 0.85 (0.35102.02) 0.706 0.93 (03810 2.24) 0.869 0.88 (0.12 to 6.60) 0.898
Prior lower limb revascularisation 1.2 (0.54 to 2.67) 0.654 1.24 (0.55 to 2.80) 0.602 2.44 (0.31 to 19.50) 0.399
Prior coronary revascularisation 1.14 (0.52 to 2.50) 0.745 1.44 (0.61 t0 3.38) 0.407 1.64 (0.23 t0 11.85) 0.622
Severe calcified lesion 0.69 (0.45 to 1.07) 0.095 0.68 (0.44 to 1.05) 0.084 0.44 (0.16 to 1.23) 0.118

Model 1: adjusted for DAPT at discharge, cilostazol at discharge, warfarin at discharge, male, prior lower limb revascularisation, prior coronary revascularisation and severe calcified lesion.
Model 2: shared-frailty model with each institution and ID as a random intercept, adjusted for variable in model 1.
DAPT, dual antiplatelet therapy; TLR, target lesion revascularisation.

severe calcification in 16.2%) could reflect the real world, this second-generation nitinol bare metal stent appears to be
freedom from TLR at 12 months was 89.4% with a significant acceptable in terms of safety and effectiveness. The adminis-
improvement of ABI and Rutherford category. Also, the present tration of DAPT was in 68.5% at discharge and significantly
study found no safety concerns. Although caution needs to decreased to 51.2% at 12 months but still remained high.
be taken comparing outcomes between different studies, Given that prior coronary revascularisation was observed in
A %) B %)
1007 HLRH 100 =, DAPT (+)
T
80- 80 DAPT (-)
60
60
40+
40-
20
20-
0+ P=0.268 by log-rank
T T T T T T
o . \ ‘ ‘ 0 3 9 180 270 360 (days)
0 30 90 180 270 360 (days) Time (days) 0 30 90 180 270 360
Time (days) 0 30 90 180 270 360 Number atrisk | 170 160 156 153 148 127
DAPT Survivor 1 0.982 0.957 0.951 0.939 0913
Number at risk 248 229 225 219 210 180 ) 95% i 0.945 0.913 0.905 0.889 0.857
Survivor 1 0.975 0.958 0.945 0.919 0.897 Nur:lrl‘)t::‘;tlﬁsk 78 0.6934 06998 0':675 0337 0'59;8
95% 0.946 0.924 0.908 0.876 0.85 DAPT (- Survi“/or 1 0.96 0.96 0.932 0.876 0.86
intorval voss | osrr | oses | osse | oss G 95% confid 088 | 0.88 | 0844 | 0.774 | 0.755
8 - - - - interval 0.987 0.987 0.971 0.933 0.922

C ™
100 %—ﬁ Cilostazol (+)
e
Cilostazol (-
80+ )
60
40
20+
0 P=0.268 by log-rank
T T T T T T
0 30 90 180 270 360 (days)
Time (days) 0 30 90 180 270 360
Number at risk 75 69 68 67 64 53
ci “) Survivor 1 1 0.986 0.971 0.928 0.928
95% i 0.902 0.889 0.845 0.835
interval 0.998 0.993 0.969 0.969
Number at risk 173 160 157 152 146 127
ci “ Survivor 1 0.965 0.947 0.935 0.916 0.884
95% fid 0.923 0.9 0.885 0.862 0.824
interval 0.984 0.972 0.963 0.949 0.924

Figure 2 (A) Kaplan-Meier curve at 12 months of follow-up for freedom from major adverse cardiovascular and cerebrovascular events. (B) Kaplan-
Meier curves at 12 months of follow-up for freedom from major adverse cardiovascular and cerebrovascular events by DAPT status at discharge. (C)
Kaplan-Meier curves at 12 months of follow-up for freedom from major adverse cardiovascular and cerebrovascular events by cilostazol status at
discharge. DAPT, dual antiplatelet therapy.
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Table 6 Cox proportional hazards model for MACCE at 12 months

Univariate Multivariate: model 1 Multivariate: model 2

HR 95% CI P value HR 95% CI P value HR 95% CI P value
DAPT at discharge 0.64 (0.29t0 1.42) 0.272 0.41 (0.15t0 1.13) 0.086 0.41 (0.15t0 1.13) 0.086
Cilostazol at discharge 0.58 (0.22 to 1.54) 0.274 0.48 (0.16 to 1.46) 0.198 0.48 (0.16 to 1.46) 0.198
Warfarin at discharge 1.13 (0.39 to 3.30) 0.821 0.89 (0.28 t0 2.88) 0.851 0.89 (0.28 t0 2.88) 0.851
Male 0.93 (0.39102.22) 0.867 1.29 (0.48 t0 3.51) 0.615 1.29 (0.48 t0 3.51) 0.615
Prior lower limb revascularisation 1.55 (0.71 t0 3.39) 0.275 1.80 (0.79 to 4.13) 0.163 1.8 (0.79 to 4.13) 0.163
Prior coronary revascularisation 1.32 (0.58 t0 2.99) 0.506 1.37 (0.56 to 3.36) 0.487 1.37 (0.56 to 3.36) 0.487

Model 1: adjusted for DAPT at discharge, cilostazol at discharge, warfarin at discharge, male, prior lower limb revascularisation and prior coronary revascularisation.
Model 2: shared-frailty model with each institution and ID as a random intercept, adjusted for variable in model 1.
DAPT, dual antiplatelet therapy; MACCE, major adverse cardiovascular and cerebrovascular event.

55% and 61% at discharge and at 12 months in the DAPT
group, the drive of DAPT administration might be extrapo-
lated from clinical experience in coronary intervention. Also,
reflecting no consensus on the role of cilostazol in the setting
of postintervention, administration of cilostazol remained at
approximately 30% (30.2% at discharge and 28.0% at 12
months) in the present study.

According to the MIRROR (Management of Periph-
eral Arterial Interventions with Mono or Dual Antiplatelet
Therapy) study,® ¢ which was a prospective randomised study
to investigate the effect of aspirin and clopidogrel following
femoropopliteal angioplasty or stenting, TLR at 6 months
was significantly less common in the DAPT group than in the
aspirin monotherapy group (5% in the clopidogrel group vs
20% in the placebo group, p=0.04). When clopidogrel and
placebo were stopped after 6 months, patients of both groups
remained on aspirin only. There was no longer a significant
difference in TLR rates at 12 months (25% in the clopidogrel
group and 32% in the placebo group). However, it remains
unclear whether the disappearance of a difference is due to
the discontinuation of clopidogrel or not. Also, a few prospec-
tive studies reported that cilostazol reduced restenosis, repeat
revascularisation and cardiovascular events following femoro-
popliteal balloon angioplasty or stenting.” ® However, there
are some criticisms that these studies have been small and
had an open-label design; thus, they were only hypothesis
generating.”

In the present study, there was no significant difference in
improvement of Rutherford category and improvement of
ABI between patients with and without DAPT at discharge
or patients with and without cilostazol at discharge. Kaplan-
Meier estimates showed a significantly higher freedom from
TLR within 12 months in DAPT group at discharge than no
DAPT group at discharge, while no significant difference in
TLR was observed between cilostazol group and no cilostazol
group. However, of great interest, multivariate Cox propor-
tional hazard model found that not DAPT or cilostazol but
warfarin at discharge was independently associated with
TLR. Prevalence of warfarin remained unchanged between
at discharge and at 12 months (14.5% and 13.3%, p=0.70),
and Kaplan-Meier estimates demonstrated significantly lower
freedom from TLR in warfarin at discharge than no warfarin
at discharge. In the literature, there have been limited data
regarding the role of warfarin, with and without antiplatelet
therapy, in patients with PAD especially undergoing revascu-
larisation. In the Dutch Bypass, Oral anticoagulants or Aspirin
study, a multicentre, open, randomised trial, to compare
the effectiveness of oral anticoagulants (phenprocoumon or
acenocoumarol) such vitamin K antagonist with that of aspirin

in the prevention of infrainguinal bypass graft occlusion and
other clinical events,* oral anticoagulants such as vitamin K
antagonist yielded significantly higher prosthetic graft occlu-
sion compared with aspirin. The risk of bleeding was almost
doubled in the oral anticoagulation group, which may affect
the original anti-thrombotic regimens. Furthermore, recent
studies reported that warfarin was significantly associated
with lower extremity arterial calcification.?” *® Therefore, this
adverse effect of warfarin on the peripheral artery might one
of the reasons for an increasing need for TLR after femoro-
popliteal revascularisation. Given the recently reported bene-
fits of direct oral anticoagulants in symptomatic patients with
PAD from multicentre double-blind randomised study,” the
clinical effects of warfarin on the peripheral artery might be
distinct from those of direct oral anticoagulants.

Antiplatelet therapy is an integral part of preventing cardio-
vascular morbidity and mortality. According to updated guide-
lines," *° prescribing aspirin or clopidogrel in patients with
symptomatic PAD has a class 1 recommendation with evidence
level A. Furthermore, DAPT (ie, the combination of aspirin and
clopidogrel) has a class IIb recommendation with evidence level
B. In the present study, 68.5% received DAPT at discharge and
51.2% even at 12 months in parallel with previous coronary
revascularisation. However, we found no association between
DAPT at discharge and MACCE. Also, we found no other
factors associated with MACCE. Therefore, the present study
suggests that antiplatelet monotherapy might be reasonable even
after femoropopliteal revascularisation in terms of prevention of
cardiovascular mortality and morbidity, supporting the updated
guidelines." *°

The present study has several potential limitations. First,
our data are non-randomised and observational in nature and
may therefore be affected by confounding. Given the patients’
clinical background, administration of antithrombotic agents
was determined by the attending physicians probably consid-
ering the risk and benefits trade-off in the real-world practice.
Second, administration of antithrombotic agents was assessed
at two time points such as at discharge and at 12 months, and
no data are available regarding interruption and resumption of
antithrombotic therapy within 12 months. However, adminis-
tration of DAPT at 12 months still remained high at over 50%,
and approximately 30% (30.2% at discharge and 28.0% at 12
months) received cilostazol and approximately 15% (14.5% at
discharge and 13.3% at 12 months) received warfarin during
the study period. Therefore, the effects of ‘on’ and ‘off’ medi-
cation fluctuation could be considered small. Finally, the dose of
aspirin and cilostazol and the intensity of warfarin might affect
the clinical outcomes. Also, although it is speculated that most
of patients with warfarin had standard indications such as atrial
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fibrillation, valve replacement and deep vein thrombosis for
anticoagulation, the reason for warfarin administration is not
reported in this postmarketing surveillance.

CONCLUSION

In the real world practice, clinical benefits of DAPT or cilostazol
might be small in terms of TLR and MACCE at 12 months. Anti-
coagulation with warfarin at discharge might increase TLR at 12
months.
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