Short term safety of drug coated balloons compared to drug eluting stents in de novo coronary disease 
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With the use of drug coated balloons (DCB) for de novo coronary disease on the rise, and further randomised trials awaited comparing DCB to drug eluting stent (DES) in large vessel lesions (1), some concerns remain about the risk of complications, particularly acute vessel closure and short-term target vessel MI. As such events are rare, existing RCTs are not powered to identify a difference between DCB and DES (2). 

From the SPARTAN registry(3), we included all patients treated with a DCB or 2nd generation DES between 2011-2019 for de novo lesions, comparing 30-day target vessel MI (TVMI) as a primary endpoint with secondary endpoint of 30-day all-cause mortality. TV-MI was defined as per the ARC-2 definition and only clinically relevant MIs were included. All clinical presentations, from ST elevation MI (STEMI) to stable angina were included. Out of hospital cardiac arrest, intubated or patients with cardiogenic shock were excluded. Data were analysed with Cox regression models and propensity matching.  Ethical approval was granted (17/NW/0278). Outcome data was obtained from two national databases (Hospital Episode Statistics (HES) and National Institute for Cardiovascular Outcomes Research (NICOR)) with no loss to follow-up at 30 days. Statistical analysis was undertaken in STATA (V 18.0) by an independent professional medical statistician (AC). Cox-regression analysis adjusting for all baseline characteristics and a weighted Cox-regression model with weights inversely proportional to the propensity score and robust variance was undertaken to attempt to adjust for differences in baseline characteristics. A hazard ratio of >1 indicates the event is more likely with DES than DCB.

A total of 3400 patients (3506 lesions) were treated with a DCB and 6575 patients (7416 lesions) were treated with a DES. The median age was 68 (58-75) and 66 (57-73) years old respectively. There were significant differences in the baseline characteristics between the two groups (Table 1). There were more left main stem lesions treated in the DES group (1.8% vs. 3.0%, p<0.001). There was more calcification, tortuosity and diffuse disease in the DCB group but with the use of less contrast. 

The primary end point of TVMI at 30 days was no different between the two groups: 0.5% vs. 0.7% in DCB and DES respectively, HR: 1.27 (95% CI: 0.75-2.15), p=0.38. Of lab returns within 30 days in the DCB group (0.51% of lesions treated), 36.8% were acute vessel closure and 63.2% were vessel dissection. Hence within the DCB cohort, 0.2% of all treated lesions returned with acute vessel closure as compared to 0.32% in the DES cohort. 

There was no significant difference in all-cause mortality between the two groups at 30 days, with 34 (1.0%) in the DCB group, 71 (1.1%) in the DES group, HR: 1.00 (0.65-1.54), p=0.99.

At day 1, 0.30% TVMI occurred in the DCB group, as compared to 0.30% in the DES group and acute vessel closure occurred in 0.17% in the DCB group compared to 0.16% in the DES group. 

Table 1: Baseline patient and lesion demographics with 30 day clinical outcomes


	Baseline patient characteristics
	DCB (n=3400)
	DES (n=6575)
	P value 

	Age (Median, IQR)
	68.0 (58-75)
	66.0 (57-73)
	<0.001

	Female
	581 (24.5)
	1321 (23.5)
	0.30

	Hypercholesterolaemia
	967 (28.4)
	2061 (31.3)
	0.003

	Hypertension
	1703 (50.1)
	3029 (46.1)
	<0.001

	Peripheral vascular disease
	158 (4.6)
	213 (3.2)
	<0.001

	Previous cerebrovascular event
	177 (5.2)
	236 (3.6)
	<0.001

	Previous MI
	1089 (32.0)
	1429 (21.7)
	<0.001

	Previous PCI
	1324 (38.9)
	1509 (23.0)
	<0.001

	Previous CABG
	218 (6.4)
	362 (5.5)
	0.067

	Family history of coronary artery disease
	628 (18.5)
	1249 (19.0)
	0.52

	Asthma
	251 (7.4)
	384 (5.8)
	0.003

	Chronic obstructive pulmonary disease
	179 (5.3)
	292 (4.4)
	0.06

	Diabetes
	747 (22.0)
	1178 (17.9)
	<0.001

	Current/ ex-smoker
	2059 (62.3)
	4323 (67.6)
	<0.001

	Clinical presentation: 
· STEMI
· NSTEMI/ unstable angina
· Stable angina
· Staged PCI
	
851 (25.0)
1162 (34.2)

1153 (33.9)
234 (6.9)
	
2056 (31.3)
2112 (32.1)

2102 (32.0)
305 (4.6)
	<0.001
<0.001
0.039

0.050
<0.001

	Multivessel disease
	444 (13.1)
	782 (11.9)
	0.09

	Baseline lesion characteristics
	DCB (n=3506)
	DES (n=7416)
	P value

	Vessel treated: 
· LMS
· LAD
· Cx
· RCA
· Graft
	
62 (1.8)
1681 (47.9)
813 (23.2)
913 (26.0)
37 (1.1)

	
220 (3.0)
3276 (44.2)
1413 (19.1)
2369 (31.9)
138 (1.9)
	<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

	Vessel diameter (median, IQR)
	3.0 (2.5-3.5)
	3.5 (3-3.5)
	<0.001

	Treated lesion length (median, IQR)
	20 (16-28)
	24 (18-35)
	<0.001

	Calcification
	863 (24.6)
	1476 (19.9)
	<0.001

	Tortuosity
	712 (20.3)
	1058 (14.3)
	<0.001

	Diffuse disease
	1181 (33.7)
	1755 (23.7)
	<0.001

	Fluoroscopy time (median, IQR)
	11.8  (8.2-17.3)
	11.5 (7.8-18.3)
	0.07

	Contrast use (ml) (mean, SD)
	133 (49.5)
	138.4 (59.4)
	<0.001

	Procedure duration (mean, SD)
	0.47 (0.03)
	0.47 (0.08)
	0.68

	Pressure wire use
	428 (12.2)
	495 (6.7)
	<0.001

	Intravascular imaging
IVUS
OCT
	
83 (2.4)
62 (1.8)
	
381 (5.1)
132 (1.8)
	<0.001


	30 day target vessel MI

	Hazard ratio
	95% CI
	p-value
	N (number of participants)

	Univariate analysis
	1.27
	0.75-2.15
	0.38
	10,848

	Multivariate analysis
	1.29
	0.73-2.26
	0.38
	10,848

	Propensity weighted analysis
	1.40
	0.80-2.45
	0.23
	10,518

	30 day all cause mortality
	Hazard ratio
	95% CI
	p-value
	N (number of participants)

	Univariate analysis
	1.00
	0.65-1.54
	0.99
	10,748

	Multivariate analysis
	1.13
	0.69-1.87
	0.62
	10,748

	Propensity weighted analysis
	1.00
	0.67-1.82
	0.70
	10,238


	Reason for return to lab
	At 1 day
n (% of total lesions treated)
	At 30 days
n, (% of total lesions treated)

	DCB total return to lab
Acute vessel closure
Dissection
	10 (0.30)
6 (0.17)
4 (0.12)
	19 (0.51) *
7 (0.20)
11 (0.34)


	DES total return to lab
Stent thrombosis (angiographic)- vessel occlusion
Stent thrombosis (imaging)
Stent edge dissection
Side branch complication
	22 (0.30)
11 (0.16)

1 (0.02)
7 (0.09)
2 (0.03)
	51 (0.68) *
23 (0.32)

11 (0.15)
10 (0.14)
6 (0.08)


IQR=interquartile range, CI= confidence interval, SD= standard deviation

This is the largest registry comparing DCB with 2nd generation DES, including 9975 patients/ 10,922 lesions showing no difference in 30-day TVMI or 30-day all-cause mortality. Our rates of acute vessel closure are significantly lower than those reported in early balloon-only angioplasty procedures (up to 10%) (4). The rates of acute/ subacute stent thrombosis reported here (0.46%) is similar/ lower to other large registry data (0.6-1.6%) (5). 

Whilst a retrospective registry comes with inherent risk of bias, a propensity matched analysis did not alter the findings. We cannot identify patients who received a bailout DES following an intended DCB strategy.  However, for the purpose of safety at the end of a procedure, this was not considered essential to this analysis and indeed the use of DES to resolve a vessel threatening dissection is standard clinical practice.

To our knowledge, this is the largest registry comparing DCB-only angioplasty with 2nd generation DES for de novo coronary disease in all-comers. We demonstrated no increased risk of target vessel MI within 1 or 30 days in patients treated with a DCB compared to patients treated with a DES strategy. Furthermore there was no increased risk of 30 day all-cause mortality between the two treatment strategies in this largest registry comparison published to date. 
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