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Introduction

The drug-coated balloon (DCB) is an attractive alternative to
a drug-eluting stent (DES) for in-stent restenosis (ISR)' and
de novo small vessels®. However, the large profiles of DCBs make
drug delivery to the lesion difficult. Because the additive effect
of DCB over a plain balloon is derived only from the antiprolif-
erative drug®, we hypothesised that the adjunctive use of a guide
extension catheter (GEC) might enhance the efficacy of the DCB
by preventing drug loss and improve the clinical outcomes.

Methods

This before-and-after cohort study included patients who under-
went DCB angioplasty at Ogaki Municipal Hospital. Between
February 2016 and August 2017, we attempted to use a GEC for
all patients undergoing DCB angioplasty, if not contraindicated
by medical (such as proximal stenosis) or pecuniary (not covered
medical insurance) reasons. In total, 79 consecutive patients with
94 lesions during that period were designated as the GEC group
(excluding 38 patients without adjunctive use of GEC); 83 consec-
utive patients with 93 lesions treated with DCB without adjunctive
use of GEC in the preceding two years were designated as the no-
GEC group (excluding five patients with use of GEC and one with
life expectancy <1 year).

We compared the composite clinical outcomes of cardiac mortal-
ity, non-fatal myocardial infarction (MI), and target vessel revascu-
larisation (TVR) at 12 months between the two groups. TVR was
defined as repeat revascularisation of the target vessel accompa-
nied by symptoms or objective signs of ischaemia. MI was defined
according to the 4th universal definition*. This study was approved
by the Research Review Board of Ogaki Municipal Hospital.

The SeQuent Please® paclitaxel-coated balloon catheter
(B. Braun Melsungen AG, Berlin, Germany) and the GuideLiner®
(Vascular Solutions Inc., Minneapolis, MN, USA) were used in all
patients. The GEC was pre-positioned across or just before target

lesions, then the DCB was delivered.

Results

The baseline characteristics of the recruited patients are sum-
marised in Table 1. The patients in the GEC group were older
and had a higher proportion of peripheral artery disease; the pre-
valence of prior percutaneous coronary intervention was more fre-
quent in the no-GEC group. ST-elevation MI and de novo lesions
were more frequent in the GEC group; DES ISR was more fre-
quent in the no-GEC group. The GEC group had a more complex
lesion profile (type B2 or C lesion, severe calcification, tortuosity,
and longer length of previous stents).
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Guide extension catheter for DCB angioplasty

Table 1. Baseline clinical, angiographic, and procedural characteristics.

Guide
extension

No guide
extension

p-value

Patients

Lesions

No guide
extension

Guide
extension

Age, years 69.2 (9.9) 72.3 (9.5) 0.04 Tortuosity 11(11.8%) | 22 (23.4%) | 0.04
Male 69 (83.1%) | 65(82.3%) | 0.89 Chronic total occlusion 9 (9.8%) 14 (15.1%) | 0.28
Diabetes mellitus 48 (57.8%) | 45 (57.0%) 0.91 Non-proximal lesion 51 (54.8%) | 54 (57.5%) 0.72
Hypertension 79(95.2%) | 72 (91.1%) | 0.30 DES ISR 54 (58.1%) | 38 (40.4%) | 0.02
Dyslipidaemia 82 (98.8%) | 74(93.7%) | 0.11 BMS ISR 34 (36.6%) | 27 (28.7%) | 0.25
Peripheral artery disease 13 (15.7%) | 25(32.1%) | 0.01 De novo 5 (5.4%) 29 (30.9%) |<0.0001
Chronic kidney disease 40 (48.2%) | 48 (60.8%) | 0.11 BVEUSg coating on previous n=54 n=38
Haemodialysis 6 (7.2%) 7 (8.9%) 0.70 -
: Limus-based 46 (85.2%) | 31 (81.6%)
Current smoking 8 (9.5%) 13(16.5%) | 0.19 0.65
5 dial in 24 (53.0% 24 (55 7% 0.73 Taxol-based 8 (14.8%) 7 (18.4%)
i i i t . 00 . oO .
rior myocardial Infarction L i ! ) Stent layer >2 17 (18.3%) | 26 (27.7%) | 0.13
Prior PCI 82 (98.8% 68 (86.1% 0.001
ror (98.8%) (86.17%) Previous stent size, nm | 3[2.75, 3.51 |3 [2.75, 3.33]| 0.83
Prior CABG 8(9.6%) | 9U14%) | 072 Previous stent length, mm | 24 [18, 33] | 32[24,43] | 0.003
Sy dagle 80 (86.0%) | 73(77.7%) | 0.14 Predilatation 93(100%) | 94(100%) | -
NSTE-ACS 11(11.8%) | 11 (11.7%) | 0.98 Scoring balloon 63 (67.7%) | 65(69.2%) | 0.84
o o Maximal inflation
STEMI 2 (2.2%) 10 (10.6%) | 0.01 pressure, atm 17.2 (4.7) 17.6 (5.3) 0.54
Extent of angiographic disease Debulking device use 10 (10.8%) | 30(31.9%) | 0.0003
1vVD 25(30.1%) | 21 (26.6%) DCB
2VD 29 (34.9%) | 33 (41.8%) | 0.67 Diameter, mm 3.25[3,3.51 |3.0[2.5, 3.5]| 0.04
3vD 29 (34.9%) | 25 (31.7%) Length, mm 26120, 35] | 30120, 36.31| 0.20
Lesions n=93 n=94 inflation ti
‘ ‘ ‘ Total inflation time, 62.3(25.6) | 62.0(12.1) 0.94
Target lesion location L0,
RCA 31 (333%) 42 (447%) Balloon-to-stent ratio 1.07 (0.14) 1.09 (0.14) 0.34
Left main trunk 3 (32%) 0 (OO%) Provisional stent 4 (43%) 3 (32%) 0.69
o o Values are the mean+standard deviation (SD), n (%), or median
LAD 42(45.2%) | 35(37.2%) 0.26 (interquartile range). *According to the American College of Cardiology/
LCX 15(16.1%) 15 (16.0%) American Heart Association classification. BMS: bare metal stent;
o o CABG: coronary artery bypass graft; DCB: drug-coated balloon;
Bypass graft 2(2.2%) 2(2.1%) DES: drug-eluting stent; LAD: left anterior descending artery; LCX: left
Type B2 or C lesion* 43 (46.7%) | 67 (72.0%) 0.004 circumflex artery; NSTE-ACS: non-ST-elevation acute coronary
: : : syndrome; PCl: percutaneous coronary intervention; RCA: right coronary
Severe calcification 6 (6.5%) 21 (22.6%) 0.002 artery; STEMI: ST-elevation myocardial infarction; VD: vessel disease

Angiographic data are shown in Table 2. No significant differ-
ences between the two groups were found, which is discordant
with the incidence of target lesion revascularisation (TLR); how-
ever, the proportion of binary restenosis was numerically higher
in the no-GEC group. Among 23 patients with TVR, 17 were
TLR including two with ischaemia and symptoms but 50% steno-
sis angiographically (both in the no-GEC group). Of six TVR not
involving the target lesion, five were progression of proximal ath-
eroma (three in the no-GEC group, two in the GEC group).

The GEC group showed a significantly lower incidence of the
primary outcome (Figure 1). The incidence of TVR in the GEC
group was significantly less frequent than that in the no-GEC
group (hazard ratio, 0.27; 95% confidence interval, 0.09-0.67;
p=0.004); there were no significant differences between the two
groups regarding the incidence of cardiac death and MI. Subgroup
analyses showed no significant differences (Figure 2).

Discussion

We found that the adjunctive use of a GEC showed superior clini-
cal outcomes at one year. Both treatment strategies showed a high
clinical safety profile with comparable low cardiac death and MI
up to one year.

The drug pharmacokinetics of contemporary DCBs could be
insufficient to offer a potent antiproliferative effect’. This has led
to attempts to maximise drug delivery, such as scoring balloon
use and procedure optimisation*‘. In addition to modifying drug
infiltration into the local vessel wall, we sought to deliver a DCB
rapidly and smoothly to prevent drug loss by the adjunctive use
of a GEC. The rationale for this was to achieve a shorter delivery
time and a lesser degree of drug loss through vessel wall friction.

Although MI due to GEC-induced atheroma progression is
a great concern, the result of our study demonstrated the safety of
adjunctive use of a GEC.
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Table 2. Angiographic data at baseline and at 8- to 12-month 100

follow-up.

No guide

extension

Guide
extension

801

N

S
()
£
8
Pre procedure n=93 lesions | n=94 lesions 2. 601
© . .
i £ — Guide extension —
Lesion length, mm 14.6 (9.6) 19.1(12.3) | 0.006 = — Guide extension +
£ 404
Reference diameter, mm | 2.67 (0.55) |2.59(0.76) |0.40 £
— - £
Minimal lumen diametet, |0 77 (0.52) | 0.55 (0.40) | 0.0002 2w
i Hazard ratio  95% confidence interval ~ p-value
Diameter stenosis, % 68.9 (20.2) |75.3(18.1) |0.02 0.34 0.13-0.75 0.01
Post procedure n=93 lesions | n=94 lesions 0 030 90 180 270 360
. . Time (days)
Minimal lumen diametet, |5 21 (0.62) |2.10(0.75) |0.30
Guide extension —
Residual diameter Number
Shemeae, O 18.2(12.9) [19.8(11.9) [0.38 ety 83 82 78 64 62
Acute gain, mm 1.44 (0.66) |1.55(0.73) |0.26 %ﬂgm"e 0% 24% 84% 21.7% 24.9%
All follow-up lesions n=80 lesions | n=61 lesions i )
Minimal lumen diameter Guile extansion +
[ )
mm 1.85(0.75) |1.90(0.74) |0.71 gtu:}]stﬁer 7 - T5 7 -
Diameter st is, % 30.9 (23.2 28.6 (20.8 0.54 i
iameter stenosis, % ( ) ( ) i(;lé?gjglnactéve 0% 26% 28% 6.4% 9.0%
Late lumen loss, mm 0.36 (0.60) |0.26 (0.61) |0.33
Bi i is, n (% 18 (22.5 8(13.3 0.16 .
ey re en05|s n %) ( - ) ( - ) Figure 1. Kaplan-Meier cardiac death, myocardial infarction, and
Restenotic lesions n=18 lesions  n=8 lesions target vessel revascularisation-free survival.
Minimal lumen diametet, 974 (0.37) |0.73(0.44) |0.92
Diameter stenosis, % 71.3(12.9) |73.4(16.7) |0.73
Late lumen loss, mm 1.26 (0.68) |1.40(0.74) |0.66 Conclusions
Values are the mean:tstandard deviation (SD) or n (%). In patients undergoing DCB angioplasty, adjunctive use of a GEC

Limitations

was associated with a reduced incidence of the composite of car-
diac death, non-fatal MI, and TVR.

This was a retrospective pilot study. Eventually, this hypothesis

needs to be tested in a prospective trial with proper randomisa-
tion. The prevalence of DES ISR was higher in the no-GEC group.
In addition, new-generation DCBs with better deliverability might

reduce the benefit of the GEC.

Subgroup

All lesions

Lesion site
Proximal
Non-proximal

Drug-eluting stent
Yes
No

Severe calcification
Yes
No

Impact on daily practice
The adjunctive use of a GEC might reduce the incidence of

TVR in patients undergoing DCB angioplasty.

Hazard ratio (% confidence interval)

0.18 (0.04-0.56)

0.26 (0.01-1.79)

No. of Guide Guide
lesions extension— extension+
Target lesion
revascularisation (%)
187
82 9.5 2.5
105 21.6 3.7
92 20.4 5.3
95 10.3 1.8
27 16.7 9.5
160 16.1 1.4

0.15 (0.02-0.57)

0.23 (0.04-0.86)
0.17 (0.01-1.15)

0.57 (0.05-1.23)
0.08 (0.01-0.39)

——
0 1
-«

Guide extension better

Figure 2. Subgroup analysis for target lesion revascularisation.

p-value for
interaction

0.69

0.81

0.22
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