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Abstract
Objectives
We explore whether same day discharge (SDD) is a feasible and safe practice following rotational atherectomy (ROTA) treatment during elective percutaneous coronary intervention (PCI), and examine which baseline characteristics are independently associated with SDD. 
Background 
SDD following elective ROTA PCI is not recommended as per the recent SCAI consensus. However, reports show it is practiced and no previous study has evaluated its safety and feasibility. 
Methods
Our dataset included 4,591 patients undergoing elective ROTA PCI in England & Wales within an 8-years period. Independent associations with SDD were quantified via a multiple logistic regression model and the BCIS 30-day mortality risk model was used to evaluate the safety of SDD. 
Results
The majority of elective ROTA PCI cases remain at the hospital for overnight (ON) observation, although SDD rates increased substantially from 6.7% in 2007 to 35.5% in 2014. The use of glycoprotein IIb/IIIa antagonists, Q wave AMI, left main PCI and valvular heart disease were independently associated with ON, while patients operated underwent transradial PCI were more likely to be SDD (OR=1.77, 95% CI [1.45-2.15]). Over the study period, observed mortality rates were not significantly higher than those expected from the BCIS risk model.
Conclusions
Our findings did not show superiority of the ON strategy over SDD for higher risk cases undergoing elective ROTA PCI, in terms of 30-day mortality. This is the first study to examine the safety of SDD after elective ROTA PCI and more should follow. 




Introduction
	Same day discharge (SDD) after elective percutaneous coronary intervention (PCI) procedures is increasingly common practice in the UK. This is driven by financial pressures, a need for improved bed utilization, and patient preference. Over half of all elective PCI cases undertaken in the United Kingdom in 2014 were SDD.1 The increase in life expectancy, as well as more complex multi-morbid patient groups increasingly treated with PCI, has meant that lesions encountered are increasingly complex, with significant coronary artery calcification (CAC).2 Coronary calcification reduces wall compliance, prevents adequate stent expansion, predisposes to coronary perforation and is associated with an increased risk of procedural failure and subsequent stent thrombosis (ST).3 Moreover, it has been shown to be independently associated with major adverse cardiovascular events (MACE) and mortality.4-7 Rotational atherectomy (ROTA) is commonly used for lesion preparation in such patients presenting with complex heavily calcific lesions8 with up to 3% of all contemporary PCI procedures utilising ROTA for lesion preparation.8-11 At the same time, ROTA is associated with an increased risk of procedural complications, including abrupt vessel closure, slow flow and coronary perforation.12-15 
The recent consensus around SDD following PCI by the Society for Cardiovascular Angiography and Interventions (SCAI) recommends that patients who underwent atherectomy, even clinically stable patients, should be considered for overnight stay.16 However, there is a paucity of data around the safety and outcomes associated with SDD for elective PCI patients treated with ROTA. A large multicentre observational study of 672,470 elective patients, from 493 US centers, included 492 patients treated with ROTA and 11.6% of them were SDD, corresponding to 0.00008% of the total elective cohort. The safety outcomes associated with SDD for the ROTA patients were not specifically reported.17 
Therefore, we examined all patients treated by PCI in England and Wales over an eight-year period to address three questions.  First, to examine the temporal changes of SDD prevalence for uncomplicated elective PCI patients that underwent ROTA.   Second, to detect the factors that were independently associated with SDD in this cohort. Third, to explore safety of this practice by examining the difference between the observed 30-day mortality rate to the expected mortality calculated by the British Cardiovascular Intervention Society (BCIS) 30-day mortality risk model.18
Methods
Because of the sensitive nature of the data collected for this study, requests to access the dataset from qualified researchers trained in human subject confidentiality protocols may be sent to the British Cardiovascular Intervention Society.
BCIS dataset and study sample
	The data for this study were anonymised and derived from the British Cardiovascular Intervention Society (BCIS), which collects and manages all new records in co-ordination with the National Institute of Cardiovascular Outcomes Research (NICOR) and according to the GDPR principles for data protection. The BCIS dataset included records from the majority (>95%) of all PCI procedures conducted in the National Health Service (NHS) in England and Wales. Approximately 100,000 new cases enter the BCIS database every year, with data input being mandatory for all primary operators in the context of their professional revalidation. The dataset contains 113 clinical and procedural variables. Data ascertainment and extra details on the BCIS dataset have been recently reported.19 The unique NHS identifier of each patient in England and Wales was used to track all-cause mortality records at the Office for National Statistics. As it is legally obligatory for all deaths to be reported in the UK, these data are robust. The following analysis has been authorised by a national Data and Monitoring group of BCIS-NICOR.
Within the analysis we included patients with stable angina that underwent ROTA (rotablator procedures) during the PCI procedure in an NHS center in England and Wales form January 2007 to December 2014. Exclusion criteria included any patient aged under 18 or over 100 years, or who had missing information on their discharge status, sex, age or post-discharge mortality tracking. To avoid bias in our analysis by favouring results towards SDD we excluded 296 patients (6%)that experienced in total 441 peri- or post-procedural complications, as such cases would be admitted for overnight (ON) observation. Supplementary Table 1 includes information on all complications including arterial and procedural complications, bleeding and adverse hospital outcomes. 
Statistical Analysis
[bookmark: _Hlk38987916]	We produced graphs to display the percentage of elective PCI that underwent ROTA prior to the procedure over time, as a whole cohort and across groups of SDD or ON observation. We also graphically explored how SDD practice within the ROTA PCI group varied geographically in England and Wales at each year point. Descriptive analysis was performed using the raw data to compare patients’ clinical and procedural characteristics within the SDD and ON cohorts. Continuous variables were summarised using the mean and standard deviation, while categorical variables were summarised using the frequency of occurrence. Additionally, to examine whether the prevalence of each baseline characteristic was different within the SDD and the ON cohorts, we fitted appropriate models to each characteristic as the outcome (i.e. linear regression for continuous and logistic regression for binary). The variables included are all described in Supplementary Table 2; the center size variable presents counts of ROTA treatments at each center and was categorized into tertiles per year. Temporal changes of the prevalence of each characteristic within the SDD and ON cohorts were also examined. Linear models for continuous and logistic models for binaries were fitted to test for differences over time for each characteristic and at each discharge status.
	Missing values were imputed using multiple imputation by chained equations (MICE); a technique which draws values from the posterior distribution of regression models conditional to the rest variables plus a random error replace those incomplete.20, 21 Within the imputation models for a variable with missing data, we included all other variables and the outcome.20 All subsequent analyses were performed separately in each of the 10 imputed datasets produced and their estimators were subsequently pooled to a single estimate according to Rubin’s rules.22 
[bookmark: _Hlk39183804][bookmark: _Hlk39183897]To evaluate the factors that were independently associated with SDD (i.e. our second study aim), we fitted a mixed effects multivariable logistic regression model where all the previously described variables were included as the covariates of interest, additionally including year. Center level data were used to structure random effects: a random intercept for location of PCI center (Strategic Health Authority -SHA, which are organisations established to manage local health service and are used in our analysis to adjust for regional differences), a random intercept for center and a random slope for center volume. Variance Inflation Factors (VIFs) were estimated to ascertain multicollinearity issues between the covariates of interest. To address our third aim we examined the temporal trends of 30-day mortality separately for the SDD and the ON cohorts and graphically compared them with the expected mortality rates obtained from a 30-day mortality risk model previously published by BCIS and used nationwide to evaluate mortality risks.18 Also, we examined whether SDD in the ROTA PCI cohort was independently associated with 30-day mortality by fitting a mixed effects logistic regression model and adjusting for patient case-mix (using the aforementioned variables and similarly structured). Finally, we graphically displayed trends of mortality for all elective PCIs and only elective ROTA PCIs. Trends of mortality were compared through the interaction term of group and year via linear regression models.	A sensitivity analysis was structured to include ON stay cases that experienced peri or post procedural complications.	 
Stata version 15 statistical software was used throughout all analyses with an alpha level of 5%. 
Secondary use of anonymised BCIS dataset for research purposes is authorised under NHS research governance arrangements and further supported under section 251 of NHS act 2006 (NIGB: ECC1-06(d)/2011), which allows researchers to use patient information collected
within the dataset for medical research without patient consent. Therefore,
a formal ethical approval was not sought for this study.
Results
[bookmark: _Hlk38980805]	Our study included 4,591 cases that underwent elective ROTA PCI without having any complications (2.8% of total uncomplicated elective PCIs). Figure 1 shows increased ROTA use over time from 255 (1.4% of total uncomplicated elective PCIs) in 2007 to 527 (3.8%) in 2014 -decline of ROTA PCI from 2013 to 2014 reflects the overall decline of elective PCIs throughout that period . Within the cohort of ROTA PCI cases, SDD practice increased from 6.7% in 2007 to 35.5% in 2014 (Figure 2), with much heterogeneity across regions (Figure 3).
Demographics and clinical characteristics
Table 1 displays the patients’ demographic and clinical characteristics prevalence within the SDD and the ON cohorts separately. The temporal changes of these characteristics within each cohort are also presented in Supplementary Table 3. We found that females were less likely to be SDD than males, with this difference increasing over time, as were older patients. Also, SDD was more commonly practiced in the higher volume centers, i.e. in the institutions with higher counts of ROTA PCI. 
No significant differences were observed between the SDD and the ON groups in the prevalence of prior PCI and stroke, as well as high cholesterol, hypertension, diabetes mellitus, renal impairment, and multivessel disease. In contrast, patients with history of MI were observed less commonly in the SDD cohort (34.1% vs 38%), as did those with history of CABG (16.4% vs 21%), and with peripheral vascular disease (8.6% vs 11%) (Table 1). A downward trend was observed in the prevalence of a number of comorbid conditions in the SDD cohort, including prior history of MI (from 50% in 2007 to 37.7% in 2014), CABG (from 22.2% to 12.9%), PCI (from 53.8% to 37.1%) and diabetes from 41.2% to 28.1% in 2014. However, we observed an increased prevalence of hypertension (58.8% to 73.6%) and prior stroke (from 0 to 6.5%) in the SDD cohort (Supplementary Table 3). We also found higher prevalence of patients with a prior Q-wave MI in the ON group (4.5% in the SDD vs 9.7% in the ON group), as did for patients with valvular heart disease (2.9% in the SDD vs 4.2% in the ON group), while patients that displayed good LVEF were more commonly SDD (75.1% vs 70.8%) (Table 1). Similar results were obtained when the complicated cases were included in the analysis (Supplementary Table 4). 
Procedural characteristics
	Patients with multivessel and left main stem (LMS) PCI had lower rates in the SDD cohort (14% vs 18.8%) and (8% vs 13.1%), respectively, although their SDD rates increased over time from 11.8% in 2007 to 15.9% in 2014 and from 5.9% to 9.5%, respectively (Table 2 and Supplementary Table 5). However, the rates of CTO cases within the SDD and the ON cohorts did not differ, with SDD rates also increasing from 5.9% to 8%. Cases that received glycoprotein IIb/IIIa antagonists were also less likely to be SDD (3.7% vs 11.9%) (Table 2), although the proportion of patients receiving glycoprotein IIb/IIIa inhibitor decreased substantially over time in both cohorts, from 17.6% to 2% in the SDD and from 23% to 2.8% in the ON group (Supplementary Table 5). Cases that underwent the procedure transradially were more likely to be SDD (48.3% in the SDD vs 30.1% in the ON group) than when undertaken via the femoral site (49.5% in the SDD vs 67.8% in the ON group) (Table 2). No substantial differences were found when patients that underwent peri- or post-procedural complications were included in the analysis (Supplementary Table 6). 
Associations with SDD
[bookmark: _Hlk38898283]	Table 3 displays the odds ratios from the multivariable logistic regression model with SDD as the outcome. Older patients were significantly less likely to be SDD, (OR 0.97 per one year increase in age, 95% CI [0.96-0.98]) as were patients receiving glycoprotein inhibitor IIb/IIIa, those with prior history of Q wave MI and those that underwent ad hoc PCI, with OR=0.42 (95% CI [0.28-0.61]), OR=0.53 (95% CI [0.35-0.82]) and OR=0.73 (95% CI [0.57-0.94]) for SDD respectively. Similarly, patients with valvular heart disease and LMS were less likely to be SDD, with OR=0.48 (95% CI 0.30-0.78) and OR=0.63 (95% CI 0.43-0.91) for SDD, respectively, as did those who received intravascular imaging OR=0.72 (95% CI 0.55-0.94), and those with longest stents deployed. In contrast, transradial access was independently associated with SDD (OR=1.77, 95% CI [1.45-2.15]). Finally, , while a one calendar year increase was independently associated with 24% increased odds of SDD after adjusting for case mix (OR=1.28, 95% CI [1.21-1.35]). VIF values for multicollinearity assessment are listed in descending order in Supplementary Table 7. Findings were similar when patients who experienced complications were included in the analysis (Supplementary Table 8).
Trends of mortality
The 30-day mortality rates were low and similar between the two cohorts (Table 2). Mortality trends within the SDD cohorts were similar between all elective PCI cases and just elective ROTA PCI cases (Figure 4); 30-day mortality records of elective PCI within the SDD obtained from a previously published paper1. Figure 5 illustrates the temporal trends of observed and expected 30-day mortality rates for the SDD, the ON, all the ON cases including complications, and all the elective ROTA PCI cases, computed by the BCIS risk model. We observed only minor changes in the expected mortality rates over time for the SDD cases with similar observed mortality rates that did not significantly exceed those predicted by the BCIS model at any time point. Similar results were detected for the 30-day mortality rates in the ON and when complications included (sensitivity analysis) with the observed rates consistently lower than the expected. We found no evidence of an independent association of SDD practice with 30-day mortality after adjusting for case-mix both for the main (OR=2.85, 95% CI [0.78-10.49]) (Table 4) and the sensitivity analysis, when complicated cases included (OR=1.45, 95% CI [0.50-4.18]) (Supplementary Table 9). 
	Similar results were obtained from the sensitivity analysis and are demonstrated in the Supplementary files. 
Discussion
	The present study is the first national analysis of SDD practice following elective ROTA PCI to be undertaken in a nationwide healthcare system in which SDD is the predominant practice after uncomplicated elective PCI.1 Over an 8-year period we observed a more than 5 times increase in SDD rates in patients undergoing ROTA PCI, with one in three ROTA cases discharged on the same day as the procedure was undertaken. We show significant regional variations in practice, with significant differences between institutions based on their center volume of elective ROTA PCI cases. We show that over time, rates of SDD increased even in the higher risk ROTA cases (i.e. those who were increasingly older and more comorbid). Finally, our findings demonstrate that despite temporal changes towards higher risk in SDD cohorts, this did not adversely affect 30-day mortality outcomes, as these were consistently in line with the expected mortality rates based on the BCIS risk model. Overall, our analysis provides the first insight of the safety and feasibility of SDD practice for elective patients that underwent complex ROTA PCI from a national healthcare system. 
	A recently published study demonstrated that only 6% of US cardiologists and 19% of non-US cardiologists practice SDD following ROTA PCI.23 However, no previous studies have examined patients’ clinical and procedural characteristics in detail or the safety of this practice. Our data illustrate relatively similar risk profiles between the SDD and ON cases undergoing ROTA PCI in a national cohort, with similar medical history burden, such as prior PCI, cholesterol, hypertension, or stroke and comparable comorbidities, such as diabetes and renal disease. Surprisingly, the prevalence of poor LVEF was not significantly higher in the ON cohort than in the SDD, despite patients with severe left ventricular dysfunction being considered high risk ROTA cases.24 Likewise, relatively similar rates of CTO were observed within the two cohorts suggesting that even in highly complex ROTA PCI cases, SDD is feasible and its practice has increased in the UK. Although infrequently used in CTO PCI, ROTA might be necessary as a bailout procedure in cases of balloon uncrossable lesions and undilatable lesions.25-27 
Factors independently associated with ON included use of GP IIb/IIIa inhibitor, previous Q wave AMI, valvular heart disease, left main disease and deployment of long stents. Previous studies examining the effectiveness of ROTA treatment in complex calcified LMS disease have revealed increased long term mortality rates.28-30 Operators might favour overnight admission in such cases to reduce the risk of out of hospital complications. On the other hand, our findings show that transradial PCI was independently associated with SDD after adjusting for case mix. These results are in line with a previously published study using data derived from the BCIS registry over the same period which showed that transition from transfemoral to transradial PCI following ROTA treatment was associated with reduced major bleeding and in-hospital death events, as well with increased rates of SDD.31 
An important finding from this study is that patients who underwent PCI at higher volume centers were more likely to be SDD. The most recent European expert consensus and the North American expert review on ROTA emphasise the significant experience that both the operator and the laboratory team should have to undertake such procedures,9, 32 while Sakakura et al. showed that center volume was inversely associated with in-hospital outcomes, including in-hospital death, cardiac tamponade, and emergent surgery after ROTA.10 Although in our study we focus on post-discharge adverse outcomes, these findings could be associated with the observed increase of SDD as experienced ROTA operators in high volume centers might consider ROTA a more routine treatment in the elective setting and, subsequently, be more in favour of SDD practice compared to operators in low volume centers. 
Whilst the most recent US consensus statement for SDD following elective PCI included ROTA treatment in the unfavourable group of factors for SDD,16 our study showed increasing practice of SDD in this population group in the UK. Our results show that SDD was not significantly associated with increased mortality at 30 days following ROTA PCI treatment, after adjustment for differences in patients’ clinical and procedural characteristics as well as regional and center volume differences. 
To evaluate the safety of SDD practice we compared the observed 30-day mortality outcomes to the “expected” outcomes predicted using the BCIS risk model. This is a well validated model used for national public reporting combining both clinical and procedural characteristics, where online access is provided by the BCIS registry via https://www.bcis.org.uk/resources/pci-risk-calculator/. This approach is more appropriate than a direct comparison of the mortality outcomes between SDD and ON, as higher risk cases with complex disease are more likely to be admitted for overnight monitoring, that may drive worse outcomes in the ON cohort. We report that despite the increasing complexity of SDD ROTA cases over time, the observed 30-day mortality rates were consistently in line with the mortality rates expected from the BCIS risk model. These findings show no evidence against the notion of a proportion of patients selectively being sent home on the same day following ROTA safely, and that ROTA should may be considered a contra-indication to SDD.
Like all observational analyses, this study is subject to several limitations. First, we are unable to determine factors that might be associated with SDD a priori, as we lack information about patients that were initially planned for SDD in which the decision was changed to overnight stay due to complications during or post procedure (intention to treat). Second, we lacked procedural information around ROTA treatment, for example the severity of calcification in the lesions and the burr sizes used. These factors might have provided a clearer insight on the SDD decision making process, as severe CAC is associated with increased risk of adverse outcomes, such as death, MI, target vessel revascularisation (TVR) and late stent thrombosis,4, 33, 34 while smaller burr size is associated with less complications compared to larger burrs.35, 36 Third, our analysis’ primary endpoint was restricted to 30-day mortality, and we had no insight on post-discharge complications or 30-day readmissions that might be associated with SDD, as the BCIS dataset does not capture this information. Fourth, due the very low outcome numbers high uncertainty is introduced to the multivariable logistic regression analysis on 30-day mortality, reflected by the very wide confidence interval of SDD. For that reason, this analysis should be considered exploratory. Finally, the BCIS dataset does not capture important information that may impact on whether to undertake SDD, such as patients’ preference and residential distance from the closest catheterisation laboratory37 and availability of radial lounge38, 39. 
To conclude, this study is the first to examine SDD practice in higher risk, more complex elective cases that underwent ROTA treatment followed by PCI. We showed that SDD is not inferior to ON in this high-risk cohort despite a significant increase in the procedural complexity and clinical characteristics of the patients. The increased adoption of SDD was mainly driven by increased uptake of radial access in the UK and ROTA PCI patients treated at high volume centers were more likely to be discharged on the same day. Our study also provides insights into unfavourable characteristics such as left main disease, valvular heart disease and previous Q wave AMI in which patients were more likely to be admitted for ON monitoring. Finally, SDD appeared safe with 30-day mortality rates in line with those estimated from the national PCI risk score used for public reporting. 
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Table 1: Pre-procedural characteristics within the SDD and uncomplicated ON
	
	SDD
	uncON
	p-value

	Size, n
	1201
	3390
	

	Center size
	
	
	

	Low 
	101 (8.41)
	374 (11.03)
	0.011

	Medium 
	232 (19.32)
	1114 (32.86)
	<0.001

	High 
	868 (72.27)
	1902 (56.11)
	<0.001

	Age, mean (SD) 
	71.2 (8.8)
	72.1 (9.1)
	0.003

	Gender
	
	
	

	Male
	914 (76.10)
	2504 (73.86)
	0.126

	Female 
	287 (23.90)
	886 (26.14)
	

	Ethnicity
	
	
	

	Caucasian 
	749 (86.39)
	2467 (90.83)
	<0.001

	Black 
	2 (0.23)
	17 (0.63)
	0.181

	Asian 
	37 (4.27)
	125 (4.60)
	0.680

	Other 
	79 (9.11)
	107 (3.94)
	<0.001

	Medical history
	
	
	

	Prior MI 
	391 (34.15)
	1168 (37.96)
	0.023

	Prior CABG 
	152 (16.36)
	511 (21.05)
	0.002

	Prior PCI
	426 (36.50)
	1195 (35.91)
	0.715

	High Cholesterol 
	835 (70.58)
	2333 (70.44)
	0.927

	Hypertension 
	847 (71.60)
	2429 (73.34)
	0.247

	Peripheral Vascular disease 
	102 (8.62)
	366 (11.05)
	0.019

	Prior Stroke 
	80 (6.76)
	217 (6.55)
	0.802

	Qwave on ECG
	50 (4.53)
	272 (9.75)
	<0.001

	Diabetes mellitus
	361 (30.46)
	993 (30.15)
	0.842

	Renal disease
	45 (3.77)
	167 (4.97) 
	0.091

	Smoking
	
	
	

	Ex smoker
	606 (54.99)
	1678 (54.82)
	0.922

	Current smoker
	79 (7.17)
	203 (6.63)
	0.543

	Never smoked
	417 (37.84)
	1180 (38.55)
	0.678

	LVEF
	
	
	

	Good 
	595 (75.13)
	1473 (70.85)
	0.023

	Moderate 
(30-50%)
	153 (19.32)
	460 (22.13)
	0.101

	Poor (<30%)
	44 (5.56)
	146 (7.02)
	0.159

	Multivessel disease
	423 (36.28)
	1198 (38.08)
	0.278

	Valvular Heart disease
	34 (2.87)
	138 (4.17)
	0.048


*CABG=Coronary Artery Bypass Graft; ECG=Electrocardiogram; LVEF=Left ventricular ejection fraction; MI=Myocardial infarction; PCI=Percutaneous Coronary Intervention; SDD=Same Day Discharge; uncON= uncomplicated ON


Table 2: Procedural characteristics within the SDD and uncomplicated ON
	
	SDD
	uncON
	p-value

	Medication
	
	
	

	Warfarin 
	21 (1.82)
	56 (1.76)
	0.901

	Bivalirudin 
	4 (0.35)
	18 (0.57)
	0.372

	Clopidogrel 
	1070 (98.17)
	2717 (97.77)
	0.442

	GP IIb\IIIa inhibitor 
	43 (3.68)
	381 (11.94)
	<0.001

	Offsite surgical cover
	503 (43.36)
	727 (23.06)
	<0.001

	Ad hoc PCI
	129 (11.25)
	521 (16.73)
	<0.001

	Multivessel attempted
	167 (13.97)
	634 (18.79)
	<0.001

	CTO 
	112 (9.56)
	313 (9.80)
	0.816

	LMS
	95 (7.95)
	441 (13.07)
	<0.001

	Stents used
	
	
	

	No stents 
	34 (2.91)
	120 (3.63)
	0.245

	BMS
	100 (8.55)
	345 (10.44)
	0.064

	DES
	1002 (85.71)
	2714 (82.14)
	0.005

	Both 
	33 (2.82)
	125 (3.78)
	0.128

	Largest,  mean (SD)
	3.48 (0.6)
	3.50 (0.6)
	0.335

	Longest,  mean (SD) 
	34.67 (19.3)
	33.94 (19.1)
	0.277

	Intravascular imaging 
	167 (14.38)
	441 (13.83)
	0.640

	Penetration catheter
	22 (1.83)
	75 (2.21)
	0.431

	Microcatheter
	59 (4.91)
	161 (4.75)
	0.820

	Access site
	
	
	

	Femoral 
	591 (49.50)
	2268 (67.76)
	<0.001

	Radial 
	577 (48.32)
	1008 (30.12)
	<0.001

	Multiple / Other
	26 (2.18)
	71 (2.12)
	0.908

	Mortality 30-day
	6 (0.50)
	12 (0.35)
	0.409


*BMS=Bare mare stent; CTO=Chronic Total Occlusion; DES=Drug-eluting stent; GP=Glycoprotein; LMS=Left Main Stem; MI=Myocardial infarction; PCI=Percutaneous Coronary Intervention; SHA=Strategic Health Authorities; SDD=Same Day Discharge; uncON= uncomplicated ON



Table 3: Mixed effects multivariable logistic regression model (with adjusted ORs) for the SDD
	Fixed effects
	OR 
	p-value
	[95% CI]

	Age
	0.97
	<0.001
	[0.96-0.98]

	Female
	0.87
	0.165
	[0.71-1.06]

	Caucasian
	0.92
	0.682
	[0.60-1.40]

	Medical History
	
	
	

	Previous MI
	1.05
	0.604
	[0.87-1.28]

	Previous CABG
	1.09
	0.529
	[0.83-1.43]

	Previous PCI
	1.00
	0.979
	[0.83-1.20]

	High Cholesterol
	1.11
	0.304
	[0.91-1.37]

	Hypertension
	0.96
	0.729
	[0.79-1.18]

	Peripheral Vascular Disease
	0.77
	0.092
	[0.58-1.04]

	Previous Stroke
	0.91
	0.617
	[0.64-1.30]

	Q Wave on ECG
	0.53
	0.004
	[0.35-0.82]

	Diabetes
	0.98
	0.835
	[0.81-1.18]

	Renal Disease
	0.66
	0.063
	[0.43-1.02]

	Smoking
	
	
	

	Never
	Ref.
	
	

	Ex-smoker
	1.01
	0.953
	[0.82-1.23]

	Current smoker
	0.87
	0.484
	[0.60-1.27]

	LVEF
	
	
	

	Good
	Ref.
	
	

	Moderate (LVEF 30-50%)
	0.98
	0.885
	[0.73-1.31]

	Poor (LVEF<30%)
	0.83
	0.416
	[0.52-1.31]

	MVL disease
	0.96
	0.686
	[0.77-1.18]

	Valvular Heart Disease
	0.48
	0.003
	[0.30-0.78]

	Medication
	
	
	

	Warfarin
	0.86
	0.631
	[0.46-1.59]

	Bivalirudin
	1.07
	0.912
	[0.31-3.66]

	Clopidogrel
	1.41
	0.254
	[0.78-2.54]

	GP IIb\IIIa inhibitor 
	0.42
	<0.001
	[0.28-0.61]

	Offsite surgical cover
	2.23
	0.007
	[1.24-4.01]

	Ad hoc PCI
	0.73
	0.016
	[0.57-0.94]

	MVL attempted
	0.78
	0.103
	[0.57-1.05]

	CTO
	0.91
	0.525
	[0.67-1.22]

	LMS
	0.63
	0.014
	[0.43-0.91]

	Stent use
	
	
	

	No stent
	Ref.
	
	

	BMS only
	1.49
	0.166
	[0.85-2.64]

	DES only
	1.59
	0.066
	[0.97-2.62]

	Both
	0.98
	0.954
	[0.48-1.99]

	Largest stent
	0.97
	0.720
	[0.81-1.15]

	Longest stent
	0.99
	<0.001
	[0.98-1.00]

	Intravascular imaging
	0.72
	0.018
	[0.55-0.94]

	Penetration catheter
	0.94
	0.838
	[0.52-1.69]

	Microcatheter
	1.08
	0.707
	[0.73-1.57]

	Access site
	
	
	

	Femoral
	Ref.
	
	

	Radial
	1.77
	<0.001
	[1.45-2.15]

	Multiple/ Other
	0.63
	0.125
	[0.35-1.13]

	Year
	1.28
	<0.001
	[1.21-1.35]

	
	
	
	

	Random effects
(sd)
	Estimate
	SE
	[95% CI]

	Intercept for SHA
	8.63e-07
	1.11
	[0- .]

	Intercept for centre
	0.33
	0.11
	[0.17-0.65]

	Slope for centre volume
	1.39
	0.19
	[1.05-1.82]


*BMS=Bare mare stent; CABG=Coronary Artery Bypass Graft; CTO=Chronic Total Occlusion; DES=Drug-eluting stent; ECG=Electrocardiogram; GP=Glycoprotein; LVEF=Left ventricular ejection fraction; LMS=Left Main Stem; MI=Myocardial infarction; MVL=Multivessel; PCI=Percutaneous Coronary Intervention; SDD=Same Day Discharge; SHA=Strategic Health Authorities




Table 4: Mixed effects multivariable logistic regression model (with adjusted ORs) for 30-days mortality
	Fixed effects
	OR 
	p-values
	[95% CI]

	SDD
	2.85
	0.114
	[0.78-10.49]

	Age
	1.12
	0.004
	[1.03-1.21]

	Female
	0.36
	0.209
	[0.08-1.76]

	Caucasian
	0.59
	0.554
	[0.10-3.41]

	Medical History
	
	
	

	Previous MI
	1.08
	0.891
	[0.34-3.44]

	Previous CABG
	1.07
	0.934
	[0.21-5.51]

	Previous PCI
	1.84
	0.296
	[0.58-5.80]

	High Cholesterol
	1.07
	0.917
	[0.32-3.53]

	Hypertension
	0.46
	0.203
	[0.14-1.51]

	Peripheral Vascular Disease
	0.94
	0.941
	[0.21-4.20]

	Previous Stroke
	4.46
	0.034
	[1.12-17.86]

	Q Wave on ECG
	0.37
	0.430
	[0.03-4.77]

	Diabetes
	1.50
	0.480
	[0.49-4.62]

	Smoking
	
	
	

	Never
	Ref.
	
	

	Ex-smoker
	1.77
	0.356
	[0.53-5.97]

	Current smoker
	3.92
	0.179
	[0.53-28.77]

	LVEF
	
	
	

	Good
	Ref.
	
	

	Moderate (LVEF 30-50%)
	1.10
	0.914
	[0.20-6.13]

	Poor (LVEF<30%)
	3.47
	0.135
	[0.68-17.79]

	MVL disease
	1.28
	0.721
	[0.33-5.04]

	Valvular Heart Disease
	5.16
	0.034
	[1.13-23.64]

	Medication
	
	
	

	Bivalirudin
	43.40
	0.001
	[4.44-423.94]

	GP IIb\IIIa inhibitor 
	2.02
	0.424
	[0.36-11.36]

	Offsite surgical cover
	0.35
	0.263
	[0.06-2.20]

	Ad hoc PCI
	0.96
	0.962
	[0.18-5.09]

	MVL attempted
	1.00
	0.999
	[0.17-5.92]

	LMS
	1.35
	0.759
	[0.20-9.13]

	Stent use
	
	
	

	No stent
	Ref.
	
	

	BMS only
	0.26
	0.416
	[0.01-6.52]

	DES only
	0.58
	0.651
	[0.06-5.95]

	Both
	1.13
	0.940
	[0.05-27.58]

	Largest stent
	1.10
	0.854
	[0.41-2.96]

	Longest stent
	1.00
	0.979
	[0.97-1.03]

	Intravascular imaging
	1.72
	0.427
	[0.45-6.55]

	Year
	0.87
	0.332
	[0.65-1.16]

	
	
	
	

	Random effects
(sd)
	Estimate
	SE
	[95% CI]

	Intercept for SHA
	0.03
	151924.1
	[0- .]

	Intercept for centre
	4.62e-09
	103.68
	[0- .]

	Slope for centre volume
	1.24
	0.74
	[0.39-4.00]


* Variable on clopidogrel use, Warfarin, renal disease, penetration catheter, microcatheter, access site and CTO were excluded from the analysis because of perfect prediction due to the low counts of mortality
**BMS=Bare mare stent; CABG=Coronary Artery Bypass Graft; DES=Drug-eluting stent; ECG=Electrocardiogram; GP=Glycoprotein; LVEF=Left ventricular ejection fraction; LMS=Left Main Stem; MI=Myocardial infarction; MVL=Multivessel; PCI=Percutaneous Coronary Intervention; SDD=Same Day Discharge; SHA=Strategic Health Authorities



Figure 1: Rotational Atherectomy treatment; Count and percentage of total uncomplicated elective PCI 
[image: ]


Figure 2: Percentage of same day discharge (SDD) and overnight (ON) observation within the uncomplicated ROTA PCI cases
[image: ]


Figure 3: Spatial Maps; Prevalence of same day discharge over time in England and Wales (per Primary care trusts) for elective ROTA PCI treatment
[image: ]


Figure 4: Mortality rates at 30 days following procedure for all uncomplicated elective SDD PCI cases and SDD ROTA PCI cases 
[image: ]*p-value=0.835; 95% CI [-0.002, 0.002]
Figure 5: Expected and observed (with 95% CI) 30-days mortality over time for elective ROTA PCI treatment
[image: ]*Overall: p-value=0.351; 95% CI [-0.001, 0.001], SDD: p-value=0.936; 95% CI [-0.002, 0.002], uncomplicated Overnight stay: p-value=0.960; 95% CI [-0.001, 0.001], Overnight stay: p-value=0.151; 95% CI [-0.001, 0.0002]


Supplementary Table 1: Procedural and arterial complications, bleeding and adverse hospital outcomes following rotational atherectomy PCI
	[bookmark: _Hlk40796013]Adverse hospital outcome 
(n=172)
	Procedural complications
(n=175)
	Arterial complications
(n=40)
	Bleeding up to discharge
(n=11)

	Q wave MI (stable angina and NSTEMI patients only) 
(n=9)
	Aortic dissection 
(n=6)
	False aneurysm - conservative management (n=1)
	Type 1
(n=4)

	Non Q wave MI (stable angina patients only) 
(n=44)
	Coronary perforation 
(n=40)
	False aneurysm – compression 
(n=2)
	Type 2
(n=5)

	Emergency CABG 
(n=2)
	Heart block requiring pacing 
(n=17)
	False aneurysm - thrombin injection (n=4)
	Type 3a
(n=1)

	Arterial complication 
(n=23)
	DC cardioversion 
(n=12)
	False aneurysm - surgical management (n=1)
	Type 3b
(n=1)

	Death 
(n=6)
	No flow/slow flow phenomenon 
(n=21)
	Haemorrhage - no haematoma 
(n=4)
	Type 3c
(n=0)

	CVA – Embolic 
(n=0)
	Ventilated 
(n=0)
	Haemorrhage - delayed discharge 
(n=6)
	Type 4
(n=0)

	CVA – Bleed 
(n=0)
	Shock induced by procedure 
(n=6)
	Haemorrhage - surgery required 
(n=0)
	Type 5a
(n=0)

	TIA / RIND 
(n=2)
	Unlisted 
(n=73)
	Haemorrhage – retroperitoneal 
(n=4)
	Type 5b
(n=0)

	Re-intervention PCI 
(n=8)
	
	Arterial occlusion 
(n=0)
	

	Blood Transfusion 
(n=15)
	
	Arterial dissection 
(n=5)
	

	Renal failure/dialysis 
(n=4)
	
	Any other surgical intervention 
(n=0)
	

	GI bleed 
(n=0)
	
	Unlisted 
(n=13)
	

	Tamponade 
(n=18)
	
	
	

	Platelet Transfusion 
(n=1)
	
	
	

	Unlisted 
(n=40)
	
	
	


*CABG=Coronary Artery Bypass Graft; CVA=Cerebrovascular accident; DC=Direct Current; GI=Gastrointestinal; MI=Myocardial infarction; NSTEMI=Non-ST-elevation myocardial infraction; PCI=Percutaneous Coronary Intervention; RIND=Reversible Ischemic Neurologic Deficit; TIA=Transient Ischemic Attacks.


Supplementary Table 2: Covariates used in the analysis
	Demographic
	Medical history
	Structural Cardiac
	Medication
	Procedure
	Center volume
	Access site
	Region

	Age
	Previous MI
	LVEF
	Warfarin
	Offsite surgical cover
	Center size
	Access site 
	SHA

	Sex
	Previous CABG
	Multivessel Disease
	Bivalirudin
	Ad hoc PCI
	
	 
	 

	Ethnicity
	Previous PCI
	Valvular Heart Disease
	Clopidogrel
	Multivessel attempted
	
	
	

	
	High Cholesterol
	
	GP IIb/IIIa inhibitor
	LMS
	
	
	

	
	Hypertension
	
	
	CTO
	
	
	

	
	PVD
	
	
	Stent type
	
	
	

	
	Previous Stroke
	
	
	Largest stent
	
	
	

	
	Q wave on ECG
	
	
	Longest stent
	
	
	

	
	Diabetes
	
	
	Intravascular imaging
	
	
	

	
	Renal History
	
	
	Penetration catheter
	
	
	

	
	Smoking
	
	
	
	
	
	


*CABG=Coronary Artery Bypass Graft; CTO=Chronic Total Occlusion; ECG=Electrocardiogram; GP=Glycoprotein; LVEF=Left ventricular ejection fraction; LMS=Left Main Stem; MI=Myocardial infarction; PCI=Percutaneous Coronary Intervention; PVD=Peripheral Vascular Disease; SHA=Strategic Health Authorities










Supplementary Table 3: Pre-procedural characteristics within the SDD and uncomplicated ON over time
	
	
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	p-value
[95% CI]

	Size, n (%)a
	SDD
	17
(6.7)
	65
(14.0)
	74
(16.3)
	121
(21.5)
	186
(28.3)
	258
(32.1)
	277
(33.7)
	203
(35.5)
	<0.001
[1.21-1.30]

	
	uncON
	238
(93.3)
	398
(86.0)
	379
(83.7)
	443
(78.5)
	472
(71.7)
	545
(67.9)
	546
(66.3)
	369
(65.5)
	

	Center size
	
	
	
	
	
	
	
	
	
	

	Low 
	SDD
	58.8
	3.1
	8.1
	5.8
	6.5
	7.0
	11.6
	6.9
	0.358
[0.85-1.06]

	
	uncON
	6.3
	11.6
	9.2
	13.5
	10.0
	11.0
	13.2
	10.6
	0.125
[0.99-1.09]

	Medium 
	SDD
	11.8
	27.7
	28.4
	30.6
	14.5
	14.0
	18.8
	19.2
	0.023
[0.84-0.99]

	
	uncON
	26.5
	34.4
	34.8
	34.3
	29.7
	31.9
	32.2
	37.9
	1.02
[0.99-2.05]

	High 
	SDD
	29.4
	69.2
	63.5
	63.6
	79
	79.1
	69.7
	73.9
	0.010
[1.02-1.17]

	
	uncON
	67.2
	54.0
	55.9
	52.1
	60.4
	57.1
	54.6
	51.5
	0.042
[0.94-1.00]

	Age 
	SDD
	69.9
	69.8
	70.3
	70.0
	71.7
	70.6
	71.8
	72.3
	0.07
[0.11-0.67]

	
	
	(7.3)
	(9.0)
	(8.1)
	(8.0)
	(9.2)
	(9.2)
	(8.1)
	(9.6)
	

	
	uncON
	70.1
	71.0
	71.7
	72.1
	72.8
	72.5
	72.4
	73.2
	<0.001
[0.20-0.48]

	
	
	(8.8)
	(9.1)
	(9.3)
	(9.0)
	(9.1)
	(8.8)
	(9.3)
	(9.1)
	

	Gender
	
	
	
	
	
	
	
	
	
	

	Male 
	SDD
	58.8
	72.3
	66.2
	77.7
	76.9
	74.0
	79.4
	78.8
	0.02
[1.01-1.17]

	
	uncON
	76.5
	75.1
	71.5
	75.2
	73.7
	71.7
	73.6
	75.3
	0.99
[0.96-1.03]

	Female 
	SDD
	41.2
	27.7
	33.8
	22.3
	23.1
	26.0
	20.6
	21.2
	

	
	uncON
	23.5
	24.9
	28.5
	24.8
	26.3
	28.3
	26.4
	24.7
	

	Ethnicity
	
	
	
	
	
	
	
	
	
	

	Caucasian 
	SDD
	92.3
	85.6
	92.9
	91.4
	95.3
	86.7
	86.3
	77.6
	0.089
[0.80-1.02]

	
	uncON
	88.6
	85.2
	93.5
	92.1
	94.2
	90.8
	90.1
	89.5
	0.519
[0.96-1.09]

	Black 
	SDD
	0.0
	0.0
	2.4
	1.1
	0.0
	0.0
	0.0
	0.0
	0.077
[0.24-1.08]

	
	uncON
	1.8
	1.1
	0.3
	0.0
	0.5
	0.7
	0.5
	1.0
	0.524
[0.74-1.17]

	Asian 
	SDD
	0.0
	0.0
	2.4
	2.2
	2.0
	3.3
	5.9
	8.3
	0.001
[1.19-1.97]

	
	uncON
	5.4
	5.6
	2.9
	6.4
	3.8
	5.3
	4.1
	3.6
	0.365
[0.88-1.05]

	Other 
	SDD
	7.7
	44.4
	2.4
	5.4
	2.7
	9.9
	7.8
	14.1
	0.958
[0.87-1.15]

	
	uncON
	4.2
	8.1
	3.2
	1.5
	1.5
	3.2
	5.4
	5.9
	0.781
[0.92-1.11]

	Medical history
	
	
	
	
	
	
	
	
	
	

	Prior MI 
	SDD
	50.0
	26.6
	28.2
	28.9
	34.3
	33.8
	36.8
	37.7
	0.044
[1.00-1.15]

	
	uncON
	31.9
	36.6
	40.9
	36.8
	41.9
	38.7
	37.7
	35.7
	0.663
[0.97-1.04]

	Prior CABG 
	SDD
	22.2
	16.7
	12.5
	17.7
	12.9
	16.6
	21.0
	12.9
	0.782
[0.92-1.12]

	
	uncON
	25.8
	23.9
	21.4
	17.9
	24.0
	22.7
	16.7
	20.2
	0.064
[0.91-1.00]

	Prior PCI
	SDD
	53.8
	36.9
	31.9
	41.7
	35.3
	35.9
	35.4
	37.1
	0.645
[0.92-1.05]

	
	uncON
	34.8
	33.5
	35.9
	35.2
	34.3
	35.4
	39.2
	38.0
	0.099
[0.99-1.06]

	High Cholesterol 
	SDD
	47.1
	56.9
	79.7
	71.9
	73.9
	70.4
	68.8
	72.6
	0.293
[0.97-1.11]

	
	uncON
	59.9
	66.7
	74.0
	76.3
	72.7
	68.8
	72.9
	66.3
	0.292
[0.98-1.05]

	Hypertension 
	SDD
	58.8
	56.9
	73.0
	70.2
	69.9
	68.9
	78.3
	73.6
	0.005
[1.03-1.18]

	
	uncON
	62.1
	69
	71.1
	75.4
	76.4
	76.1
	76.5
	72.4
	<0.001
[1.03-1.11]

	Peripheral Vascular disease 
	SDD
	5.9
	1.5
	13.5
	10.7
	9.7
	9.3
	8.1
	7.0
	0.764
[0.88-1.10]

	
	uncON
	9.7
	8.3
	10.6
	11.2
	13.7
	9.1
	12.9
	12.2
	0.075
[0.99-1.10]

	Prior Stroke 
	SDD
	0.0
	3.1
	12.2
	6.6
	5.1
	7.4
	7.4
	6.5
	0.649
[0.91-1.17]

	
	uncON
	4.8
	5.4
	5.8
	6.8
	7.4
	6.5
	6.3
	8.6
	0.084
[0.99-1.13]

	Qwave on ECG
	SDD
	18.2
	1.7
	4.8
	3.6
	4.6
	4.3
	5.0
	4.7
	0.827
[0.86-1.20]

	
	uncON
	13.1
	10.2
	10.2
	9.9
	10.9
	8.6
	9.3
	8.2
	0.097
[0.89-1.01]

	Diabetes mellitus
	SDD
	41.2
	25.0
	34.7
	30.6
	26.1
	32.5
	32.7
	28.1
	0.998
[0.93-1.07]

	
	uncON
	23.7
	27.5
	28.5
	32.7
	31.4
	29.7
	33.5
	30.1
	0.027
[1.00-1.08]

	Renal disease
	SDD
	0.0
	4.6
	2.7
	5.8
	2.7
	2.7
	4.0
	5.0
	0.611
[0.88-1.24]

	
	uncON
	5.0
	4.8
	5.0
	5.0
	5.2
	4.8
	4.8
	5.2
	0.986
[0.93-1.08]

	Smoking
	
	
	
	
	
	
	
	
	
	

	Ex smoker
	SDD
	76.9
	52.5
	50.7
	57.1
	51.8
	55.2
	57.8
	53.3
	0.943
[0.94-1.07]

	
	uncON
	55.4
	54.5
	57.7
	53.4
	55.9
	57.6
	54.7
	47.9
	0.211
[0.94-1.01]

	Current smoker
	SDD
	0.0
	9.8
	7.2
	7.1
	9.6
	7.5
	5.5
	6.5
	0.400
[0.83-1.07]

	
	uncON
	8.7
	5.5
	6.0
	6.9
	6.1
	7.1
	7.0
	6.3
	0.915
[0.94-1.07]

	Never smoked
	SDD
	23.1
	37.7
	42.0
	35.7
	38.6
	37.3
	36.7
	40.2
	0.707
[0.95-1.08]

	
	uncON
	35.9
	39.9
	36.4
	39.7
	38.0
	35.3
	38.2
	45.8
	0.221
[0.99-1.06]

	LVEF
	
	
	
	
	
	
	
	
	
	

	Good 
	SDD
	100.0
	76.7
	68.0
	71.6
	78.8
	79.5
	72.9
	72.9
	0.717
[0.90-1.08]

	
	uncON
	71.0
	68.2
	68.0
	71.3
	68.4
	74.1
	70.7
	74.2
	0.161
[0.99-1.08]

	Moderate 
(30-50%)
	SDD
	0.0
	18.6
	28.0
	22.7
	16.8
	12.3
	21.0
	23.6
	0.768
[0.92-1.12]

	
	uncON
	19.4
	21.3
	23.9
	25.5
	23.5
	20.9
	21.2
	20.1
	0.554
[0.94-1.03]

	Poor (<30%)
	SDD
	0.0
	4.7
	4.0
	5.7
	4.4
	8.2
	6.1
	3.6
	0.860
[0.85-1.21]

	
	uncON
	9.7
	10.4
	8.1
	3.3
	8.1
	5.0
	8.2
	5.7
	0.125
[0.87-1.02]

	Multivessel disease
	SDD
	31.2
	31.2
	29.2
	35.6
	32.6
	35.9
	37.4
	43.6
	0.013
[1.02-1.17]

	
	uncON
	32.7
	33.1
	37.5
	37.7
	40.4
	41.8
	38.6
	38.5
	0.021
[1.01-1.08]

	Valvular Heart disease
	SDD
	5.9
	4.6
	2.7
	2.5
	0.6
	4.7
	2.6
	2.5
	0.693
[0.80-1.16]

	
	uncON
	0.4
	1.8
	4.2
	4.3
	6.7
	4.8
	5.0
	3.3
	0.010
[1.03-1.21]


*CABG=Coronary Artery Bypass Graft; ECG=Electrocardiogram; LVEF=Left ventricular ejection fraction; MI=Myocardial infarction; PCI=Percutaneous Coronary Intervention; SDD=Same Day Discharge; uncON= uncomplicated ON




















Supplementary Table 4: Pre-procedural characteristics within the SDD and ON (including complicated cases)
	
	SDD
	ON
	p-value

	Size, n
	1201
	3686
	

	Center size
	
	
	

	Low 
	89 (7.41)
	425 (11.53)
	<0.001

	Medium 
	197 (16.40)
	1101 (29.87)
	<0.001

	High 
	915 (76.19)
	2160 (58.60)
	<0.001

	Age, mean (SD) 
	71.2 (8.8)
	72.1 (9.1)
	0.003

	Gender
	
	
	0.065

	Male
	914 (76.10)
	2706 (73.41)
	

	Female 
	287 (23.90)
	980 (26.59)
	

	Ethnicity
	
	
	

	Caucasian 
	749 (86.39)
	2662 (90.95)
	<0.001

	Black 
	2 (0.23)
	19 (0.65)
	0.163

	Asian 
	37 (4.27)
	132 (4.51)
	0.761

	Other 
	79 (9.11)
	114 (3.89)
	<0.001

	Medical history
	
	
	

	Prior MI 
	391 (34.15)
	1280 (38.19)
	0.015

	Prior CABG 
	152 (16.36)
	558 (21.06)
	0.002

	Prior PCI
	426 (36.50)
	1297 (35.83)
	0.676

	High Cholesterol 
	835 (70.58)
	2546 (70.68)
	0.948

	Hypertension 
	847 (71.60)
	2647 (73.49)
	0.204

	Peripheral Vascular disease 
	102 (8.62)
	394 (10.94)
	0.024

	Prior Stroke 
	80 (6.76)
	244 (6.77)
	0.989

	Qwave on ECG
	50 (4.53)
	293 (9.61)
	<0.001

	Diabetes mellitus
	361 (30.46)
	1073 (29.96)
	0.745

	Renal disease
	45 (3.77)
	176 (4.81) 
	0.132

	Smoking
	
	
	

	Ex smoker
	606 (54.99)
	1826 (54.87)
	0.943

	Current smoker
	79 (7.17)
	219 (6.58)
	0.499

	Never smoked
	417 (37.84)
	1283 (38.55)
	0.674

	LVEF
	
	
	

	Good 
	595 (75.13)
	1609 (70.91)
	0.023

	Moderate 
(30-50%)
	153 (19.32)
	508 (22.39)
	0.071

	Poor (<30%)
	44 (5.56)
	152 (6.70)
	0.258

	Multivessel disease
	423 (36.28)
	1308 (38.22)
	0.237

	Valvular Heart disease
	34 (2.87)
	152 (4.22)
	0.039


*CABG=Coronary Artery Bypass Graft; ECG=Electrocardiogram; LVEF=Left ventricular ejection fraction; MI=Myocardial infarction; ON=Overnight Stay; PCI=Percutaneous Coronary Intervention; SDD=Same Day Discharge

Table 5: Procedural characteristics within the SDD and uncomplicated ON over time
	
	
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	p-value
[95% CI]

	Medication
	
	
	
	
	
	
	
	
	
	

	Warfarin 
	SDD
	0.0
	0.0
	2.9
	1.8
	0.0
	1.2
	4.1
	1.6
	0.133
[0.94-1.65]

	
	uncON
	0.5
	0.8
	0.6
	1.5
	0.7
	2.5
	2.1
	4.8
	<0.001
[1.20-1.62]

	Bivalirudin 
	SDD
	0.0
	0.0
	0.0
	0.0
	0.5
	0.0
	0.7
	0.5
	0.273
[0.72-3.27]

	
	uncON
	0.0
	0.6
	0.0
	0.2
	0.4
	1.3
	1.0
	0.3
	0.095
[0.96-1.57]

	Clopidogrel 
	SDD
	100.0
	100.0
	100.0
	100.0
	98.3
	99.1
	99.2
	92.9
	<0.001
[0.27-0.69]

	
	uncON
	100.0
	99.7
	99.7
	99.4
	98.5
	97.8
	96.5
	91.8
	<0.001
[0.44-0.64]

	GP IIb\IIIa inhibitor 
	SDD
	17.6
	9.4
	9.7
	1.8
	2.8
	4.0
	2.2
	2.0
	<0.001
[0.64-0.87]

	
	uncON
	23.0
	25.2
	18.4
	15.7
	10.6
	6.4
	4.0
	2.8
	<0.001
[0.67-0.74]

	Offsite surgical cover
	SDD
	28.6
	46.2
	40.0
	41.9
	37.9
	46.4
	43.1
	47.0
	0.210
[0.98-1.11]

	
	uncON
	9.5
	14.2
	14
	19.3
	23.3
	29.1
	33.1
	30.2
	<0.001
[1.18-1.29]

	Ad hoc PCI
	SDD
	0.0
	9.2
	6.1
	11.1
	6.6
	8.9
	13.8
	18.8
	<0.001
[1.10-1.39]

	
	uncON
	11.6
	13.9
	14.2
	14.1
	19.8
	18.8
	19.5
	17.1
	0.001
[1.03-1.13]

	Multivessel attempted
	SDD
	11.8
	13.8
	17.6
	14.2
	9.7
	14.8
	13.8
	15.9
	0.668
[0.93-1.12]

	
	uncON
	20.0
	16.7
	18.0
	17.0
	19.1
	18.7
	20.3
	20.7
	0.181
[0.99-1.07]

	CTO 
	SDD
	5.9
	9.2
	8.3
	12.9
	9.4
	8.0
	11.4
	8.0
	0.915
[0.89-1.11]

	
	uncON
	8.4
	10.6
	6.7
	13.4
	9.2
	9.8
	10.2
	8.7
	0.940
[0.95-1.06]

	LMS
	SDD
	5.9
	4.6
	13.5
	7.5
	4.3
	7.4
	9.5
	9.5
	0.334
[0.94-1.20]

	
	uncON
	12.3
	10.4
	11.9
	10.7
	14.5
	12.8
	14.5
	17.1
	0.005
[1.02-1.12]

	Stents used
	
	
	
	
	
	
	
	
	
	

	No stents 
	SDD
	5.9
	4.6
	0.0
	0.9
	2.2
	3.7
	3.3
	3.5
	0,383
[0.89-1.34]

	
	uncON
	5.1
	3.4
	3.2
	3.5
	2.6
	4.4
	3.4
	4.1
	0.974
[0.92-1.09]

	BMS
	SDD
	29.4
	16.9
	13.7
	13.7
	13.1
	9.1
	2.6
	2.5
	<0.001
[0.64-0.79]

	
	uncON
	20.9
	17.6
	15.9
	10.2
	9.0
	9.6
	4.1
	3.3
	<0.001
[0.72-0.81]

	DES
	SDD
	64.7
	66.2
	84.9
	79.5
	82.0
	86.0
	91.9
	92.5
	<0.001
[1.21-1.44]

	
	uncON
	66.7
	72.9
	75.5
	84.0
	85.3
	82.9
	89.4
	90.7
	<0.001
[1.19-1.29]

	Both 
	SDD
	0.0
	12.3
	1.4
	6.0
	2.7
	1.2
	2.2
	1.5
	0.001
[0.63-0.89]

	
	uncON
	7.3
	6.2
	5.4
	2.3
	3.1
	3.1
	3.2
	1.9
	<0.001
[0.77-0.91]

	Largest 
	SDD
	3.3
	3.4
	3.5
	3.3
	3.5
	3.5
	3.5
	3.6
	<0.001
[0.01-0.03]

	
	
	(0.4)
	(0.5)
	(0.6)
	(0.5)
	(0.6)
	(0.6)
	(0.6)
	(0.6)
	

	
	uncON
	3.5
	3.4
	3.4
	3.5
	3.6
	3.6
	3.6
	3.5
	

	
	
	(0.6)
	(0.5)
	(0.6)
	(0.6)
	(0.6)
	(0.6)
	(0.6)
	(0.6)
	

	Longest 
	SDD
	26.2
	34.8
	35.1
	30.6
	34.1
	36.6
	35.4
	34.6
	<0.001
[0.39-1,04]

	
	
	(10.3)
	(20.6)
	(19.3)
	(18.2)
	(19.4)
	(20.3)
	(19.1)
	(18.7)
	

	
	uncON
	32.8
	32.0
	32.3
	32.2
	32.9
	35.0
	37.3
	35.1
	

	
	
	(18.2)
	(17.9)
	(16.9)
	(17.7)
	(19.1)
	(19.3)
	(21.7)
	(19.4)
	

	Intravascular imaging 
	SDD
	0.0
	10.9
	15.3
	15.9
	16.9
	15.2
	10.9
	16.6
	0.667
[0.93-1.12]

	
	uncON
	10.1
	10.7
	13.4
	15.3
	18.0
	15.0
	12.5
	12.7
	0.303
[0.98-1.08]

	Penetration catheter
	SDD
	0.0
	0.0
	1.4
	0.0
	1.1
	1.2
	2.5
	4.4
	0.003
[1.20-2.43]

	
	uncON
	0.0
	0.0
	0.5
	1.8
	2.1
	3.3
	2.7
	6.0
	<0.001
[1.33-1.76]

	Microcatheter
	SDD
	0.0
	0.0
	0.0
	0.0
	3.8
	3.5
	7.6
	10.8
	<0.001
[1.46-2.32]

	
	uncON
	0.0
	0.0
	0.0
	0.0
	3.8
	6.6
	10.4
	13.6
	<0.001
[1.77-2.27]

	Access site
	
	
	
	
	
	
	
	
	
	

	Femoral 
	SDD
	58.8
	68.8
	67.1
	70.0
	51.4
	46.5
	37.5
	42.6
	<0.001
[0.74-0.85]

	
	uncON
	79.4
	83.3
	79.3
	73.2
	67.2
	60.8
	56.3
	54.1
	<0.001
[0.77-0.83]

	Radial 
	SDD
	35.3
	31.2
	32.9
	28.3
	47.6
	51.2
	59.6
	54.0
	<0.001
[1.15-1.32]

	
	uncON
	18.1
	15.9
	19.7
	25.4
	29.6
	37.2
	40.4
	43.7
	<0.001
[1.21-1.30]

	Multiple / Other
	SDD
	5.9
	0.0
	0.0
	1.7
	1.1
	2.3
	2.9
	3.5
	0.052
[1.00-1.68]

	
	uncON
	2.5
	0.8
	1.1
	1.4
	3.2
	2.0
	3.3
	2.2
	0.046
[1.00-1.26]

	Mortality 30-day
	SDD
	0.0
	0.0
	1.4
	0.0
	1.1
	0.4
	0.7
	0.0
	0.741
[0.60-1.43]

	
	uncON
	0.4
	0.0
	0.5
	0.2
	1.1
	0.2
	0.4
	0.0
	0.800
[0.74-1.26]


*BMS=Bare mare stent; CTO=Chronic Total Occlusion; DES=Drug-eluting stent; GP=Glycoprotein; LMS=Left Main Stem; MI=Myocardial infarction; PCI=Percutaneous Coronary Intervention; SHA=Strategic Health Authorities; SDD=Same Day Discharge; uncON= uncomplicated ON




Supplementary Table 6: Procedural characteristics within the SDD and ON (including complicated cases)
	
	SDD
	ON
	p-value

	Medication
	
	
	

	Warfarin 
	21 (1.82)
	62 (1.79)
	0.949

	Bivalirudin 
	4 (0.35)
	21 (0.61)
	0.304

	Clopidogrel 
	1070 (98.17)
	2959 (97.69)
	0.358

	GP IIb\IIIa inhibitor 
	43 (3.68)
	428 (12.29)
	<0.001

	Offsite surgical cover
	503 (43.36)
	783 (22.85)
	<0.001

	Ad hoc PCI
	129 (11.25)
	563 (16.59)
	<0.001

	Multivessel attempted
	167 (13.97)
	690 (18.81)
	<0.001

	CTO 
	112 (9.56)
	354 (10.19)
	0.540

	LMS
	95 (7.95)
	480 (13.09)
	<0.001

	Stents used
	
	
	

	No stents 
	34 (2.91)
	143 (3.98)
	0.093

	BMS
	100 (8.55)
	386 (10.75)
	0.032

	DES
	1002 (85.71)
	2923 (81.42)
	0.001

	Both 
	33 (2.82)
	138 (3.84)
	0.105

	Largest,  mean (SD)
	3.48 (0.6)
	3.51 (0.6)
	0.245

	Longest,  mean (SD) 
	34.67 (19.3)
	34.10 (19.2)
	0.396

	Intravascular imaging 
	167 (14.38)
	482 (13.87)
	0.662

	Penetration catheter
	22 (1.83)
	85 (2.31)
	0.330

	Microcatheter
	59 (4.91)
	178 (4.83)
	0.907

	Access site
	
	
	

	Femoral 
	591 (49.50)
	2474 (67.97)
	<0.001

	Radial 
	577 (48.32)
	1083 (29.75)
	<0.001

	Multiple / Other
	26 (2.18)
	83 (2.28)
	0.836

	Mortality 30-day
	6 (0.50)
	22 (0.60)
	0.698


*BMS=Bare mare stent; CTO=Chronic Total Occlusion; DES=Drug-eluting stent; GP=Glycoprotein; LMS=Left Main Stem; MI=Myocardial infarction; ON=Overnight stay; PCI=Percutaneous Coronary Intervention; SHA=Strategic Health Authorities; SDD=Same Day Discharge; 







Supplementary Table 7: Variance Inflation Factor (VIF) of each variable included in the mixed effects multivariable regression models. 
	Variable
	VIF
	Tolerance

	LMS
	1.78
	0.56

	MVL attempted
	1.76
	0.57

	MVL disease
	1.37
	0.73

	Previous CABG
	1.32
	0.76

	Year
	1.26
	0.79

	Previous MI
	1.24
	0.80

	Hypertension
	1.17
	0.86

	Largest stent
	1.15
	0.87

	High Cholesterol
	1.14
	0.87

	LVEF
	1.14
	0.88

	Previous PCI
	1.13
	0.88

	Age
	1.13
	0.89

	Q Wave on ECG
	1.12
	0.90

	Longest stent
	1.11
	0.90

	Offsite surgical cover
	1.11
	0.90

	Female
	1.10
	0.91

	Intravascular imaging
	1.10
	0.91

	Access site 
	1.10
	0.91

	GP IIb\IIIa inhibitor 
	1.10
	0.91

	Smoking 
	1.09
	0.92

	Microcatheter 
	1.08
	0.92

	Stent use
	1.08
	0.93

	Peripheral Vascular Disease
	1.07
	0.93

	Diabetes
	1.07
	0.93

	Penetration catheter
	1.06
	0.94

	Caucasian
	1.06
	0.94

	CTO
	1.06
	0.94

	Clopidogrel 
	1.06
	0.95

	Renal Disease
	1.04
	0.96

	Previous Stroke
	1.03
	0.97

	Valvular Heart Disease
	1.03
	0.97

	Warfarin
	1.02
	0.98

	Ad hoc PCI
	1.01
	0.99

	Bivalirudin
	1.01
	0.99


*Tolerance = 1/VIF
**CABG=Coronary Artery Bypass Graft; CTO=Chronic Total Occlusion; ECG=Electrocardiogram; GP=Glycoprotein; LVEF=Left ventricular ejection fraction; LMS=Left Main Stem; MI=Myocardial infarction; MVL=Multivessel; PCI=Percutaneous Coronary Intervention; SHA=Strategic Health Authorities

[bookmark: _Hlk39838521]Supplementary Table 8: Mixed effects multivariable logistic regression model (with adjusted ORs) for the SDD when complicated ON cases included
	Fixed effects
	OR 
	p-value
	[95% CI]

	Age
	0.98
	<0.001
	[0.97-0.99]

	Female
	0.84
	0.093
	[0.69-1.02]

	Caucasian
	0.85
	0.354
	[0.60-1.20]

	Medical History
	
	
	

	Previous MI
	1.03
	0.778
	[0.84-1.26]

	Previous CABG
	1.09
	0.547
	[0.82-1.46]

	Previous PCI
	0.99
	0.946
	[0.83-1.19]

	High Cholesterol
	1.08
	0.456
	[0.88-1.32]

	Hypertension
	0.93
	0.514
	[0.76-1.14]

	Peripheral Vascular Disease
	0.77
	0.083
	[0.58-1.03]

	Previous Stroke
	0.89
	0.505
	[0.64-1.25]

	Q Wave on ECG
	0.54
	0.002
	[0.37-0.80]

	Diabetes
	0.98
	0.857
	[0.82-1.18]

	Renal Disease
	0.71
	0.106
	[0.46-1.08]

	Smoking
	
	
	

	Never
	Ref.
	
	

	Ex-smoker
	1.04
	0.695
	[0.86-1.26]

	Current smoker
	0.94
	0.721
	[0.65-1.35]

	LVEF
	
	
	

	Good
	Ref.
	
	

	Moderate (LVEF 30-50%)
	0.96
	0.772
	[0.75-1.24]

	Poor (LVEF<30%)
	0.87
	0.540
	[0.54-1.38]

	MVL disease
	0.95
	0.656
	[0.77-1.17]

	Valvular Heart Disease
	0.50
	0.004
	[0.31-0.80]

	Medication
	
	
	

	Warfarin
	0.97
	0.914
	[0.52-1.80]

	Bivalirudin
	0.87
	0.824
	[0.26-2.89]

	Clopidogrel
	1.26
	0.426
	[0.71-2.25]

	GP IIb\IIIa inhibitor 
	0.39
	<0.001
	[0.27-0.57]

	Offsite surgical cover
	1.98
	0.018
	[1.13-3.49]

	Ad hoc PCI
	0.76
	0.034
	[0.59-0.98]

	MVL attempted
	0.79
	0.121
	[0.59-0.98]

	CTO
	0.87
	0.345
	[0.65-1.16]

	LMS
	0.62
	0.012
	[0.43-0.90]

	Stent use
	
	
	

	No stent
	Ref.
	
	

	BMS only
	1.60
	0.093
	[0.92-2.79]

	DES only
	1.83
	0.013
	[1.13-2.97]

	Both
	1.14
	0.709
	[0.58-2.24]

	Largest stent
	0.96
	0.613
	[0.81-1.13]

	Longest stent
	0.99
	<0.001
	[0.98-1.00]

	Intravascular imaging
	0.77
	0.062
	[0.59-1.01]

	Penetration catheter
	0.94
	0.840
	[0.54-1.66]

	Microcatheter
	1.05
	0.808
	[0.72-1.52]

	Access site
	
	
	

	Femoral
	Ref.
	
	

	Radial
	1.81
	<0.001
	[1.50-2.19]

	Multiple/ Other
	0.66
	0.153
	[0.38-1.16]

	Year
	1.27
	<0.001
	[1.21-1.33]

	
	
	
	

	Random effects
	Estimate
	SE
	[95% CI]

	Intercept for SHA
	2.04e-07
	1.35
	[0 - .]

	Intercept for centre
	0.37
	0.12
	[0.19-0.71]

	Slope for centre volume
	1.23
	0.21
	[0.87-1.73]


*BMS=Bare mare stent; CABG=Coronary Artery Bypass Graft; CTO=Chronic Total Occlusion; DES=Drug-eluting stent; ECG=Electrocardiogram; GP=Glycoprotein; LVEF=Left ventricular ejection fraction; LMS=Left Main Stem; MI=Myocardial infarction; MVL=Multivessel; PCI=Percutaneous Coronary Intervention; SDD=Same Day Discharge; SHA=Strategic Health Authorities
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	Fixed effects
	OR 
	p-value
	[95% CI]

	SDD
	1.45
	0.488
	[0.50-4.18]

	Age
	1.10
	0.001
	[1.04-1.17]

	Female
	0.80
	0.656
	[0.30-2.15]

	Caucasian
	0.55
	0.502
	[0.09-3.26]

	Medical History
	
	
	

	Previous MI
	1.19
	0.698
	[0.49-2.90]

	Previous CABG
	0.74
	0.646
	[0.20-2.68]

	Previous PCI
	1.11
	0.827
	[0.45-2.73]

	High Cholesterol
	1.08
	0.879
	[0.42-2.76]

	Hypertension
	0.81
	0.666
	[0.31-2.12]

	Peripheral Vascular Disease
	0.91
	0.880
	[0.28-3.02]

	Previous Stroke
	2.31
	0.173
	[0.69-7.70]

	Q Wave on ECG
	0.22
	0.169
	[0.02-1.90]

	Diabetes
	1.77
	0.184
	[0.76-4.14]

	Smoking
	
	
	

	Never
	Ref.
	
	

	Ex-smoker
	2.09
	0.153
	[0.76-5.74]

	Current smoker
	4.45
	0.057
	[0.95-20.76]

	LVEF
	
	
	

	Good
	Ref.
	
	

	Moderate (LVEF 30-50%)
	0.94
	0.925
	[0.27-3.34]

	Poor (LVEF<30%)
	3.51
	0.049
	[1.01-12.27]

	MVL disease
	1.99
	0.186
	[0.72-5.53]

	Valvular Heart Disease
	5.43
	0.005
	[1.66-17.81]

	Medication
	
	
	

	Bivalirudin
	22.44
	0.002
	[3.19-157.66]

	GP IIb\IIIa inhibitor 
	3.66
	0.021
	[1.22-11.01]

	Offsite surgical cover
	0.31
	0.106
	[0.08-1.28]

	Ad hoc PCI
	1.15
	0.831
	[0.30-4.42]

	MVL attempted
	0.38
	0.188
	[0.09-1.61]

	LMS
	2.01
	0.381
	[0.42-9.55]

	Stent use
	
	
	

	No stent
	Ref.
	
	

	BMS only
	0.38
	0.473
	[0.03-5.43]

	DES only
	0.62
	0.672
	[0.07-5.75]

	Both
	2.67
	0.443
	[0.22-36.11]

	Largest stent
	0.96
	0.927
	[0.43-2.14]

	Longest stent
	1.01
	0.209
	[0.99-1.03]

	Intravascular imaging
	1.19
	0.755
	[0.39-3.66]

	Year
	1.03
	0.767
	[0.83-1.29]

	
	
	
	

	Random effects
	Estimate
	SE
	[95% CI]

	Intercept for SHA
	0.77
	0.44
	[0.25 - .2.34]

	Intercept for centre
	0.00
	583787.9
	[0 - .]

	Slope for centre volume
	0.50
	2.20
	[0.00-2606.2]


* Variable on clopidogrel use, Warfarin, renal disease, penetration catheter, microcatheter, access site and CTO were excluded from the analysis because of perfect prediction due to the low counts of mortality
*BMS=Bare mare stent; CABG=Coronary Artery Bypass Graft; DES=Drug-eluting stent; ECG=Electrocardiogram; GP=Glycoprotein; LVEF=Left ventricular ejection fraction; LMS=Left Main Stem; MI=Myocardial infarction; MVL=Multivessel; PCI=Percutaneous Coronary Intervention; SDD=Same Day Discharge; SHA=Strategic Health Authorities
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