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Aim: This study compared real-world complication rates, hospitalization duration and costs, among pa-
tients undergoing arterial repair using the Perclose ProGlide (ProGlide) versus surgical cutdown (Cut-
down). Materials & methods: Retrospective study of matched patients who underwent transcatheter
aortic valve replacement/repair, endovascular abdominal aortic aneurysm repair, thoracic endovascular
aortic repair or balloon aortic valvuloplasty with arterial repair by either ProGlide or Cutdown between
1 January 2013 and 24 April 2017. Results: Infections and blood transfusions were lower in the ProGlide
cohort. Patients in the ProGlide cohort had a 42.5% shorter index hospitalization, which corresponded
to US$14,687 lower costs. Conclusion: The use of ProGlide for arterial repair was associated with signif-
icantly lower transfusion rates, shorter index hospitalization and lower hospitalization costs compared
with surgical cutdown.
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Arterial procedure access-site complications, though infrequent, can increase morbidity, mortality and excess costs
associated with diagnostic and interventional procedures requiring femoral catheterization [1]. Percutaneous access
with use of vascular closure devices (VCDs) facilitate accelerated hemostasis when compared with surgical cutdown
and repair [2,3]. Benefits include reduced time to ambulation, greater patient satisfaction and shortened hospital
stays [4]. The use of the suture-mediated percutaneous VCDs, such as the Perclose ProGlide (Abbott Vascular, CA,
USA), has been shown to reduce the overall risk for access-site complications compared with surgical cutdown [5,6].

Many clinical trials have demonstrated improved clinical and healthcare cost outcomes among patients treated
with VCD:s for closure after percutaneous large-bore arterial access [7,8]. Including the ProGlide device specifically [s-
11], there is a lack of comparative effectiveness research using real-world data. This retrospective study used a
nationwide, multisite database of aggregated electronic health records (EHRs) to identify, describe and match
patients who underwent femoral artery repair after procedures with percutaneous large-bore arterial access using
the ProGlide device to those who underwent surgical cutdown (Cutdown) without utilization of a suture-mediated
repair device. Since there are no procedure codes specifically for percutaneous closure, the IBM Explorys EHR
database, which contains information on medical devices used during surgical procedures, enabled us to perform
an analysis that was previously not possible with claims data alone. A matched cohort design was used to compare
clinical outcomes in a real-world setting and evaluate costs associated with differences in hospitalization length of
stay (LOS) and complication rates.
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Materials & methods
The data that support the findings of this study are available from IBM Watson Health. Restrictions apply to the
availability of these data, which were used under license for this study.

Study design

Patients were selected for this retrospective study if they underwent any of the following procedures involving
large-bore arterial access site closure with ProGlide device during the enrollment period of 1 January 2013 through
24 April 2017: transcatheter aortic valve replacement/repair (TAVR), endovascular abdominal aortic aneurysm
repair (EVAR), thoracic endovascular aortic repair (TEVAR) or balloon aortic valvuloplasty (BAV). For patients
with multiple procedures in the EHR data, the most recent procedure date was selected as the index procedure
date. Patients with the ProGlide device used for vessel repair of the index procedure, the ProGlide cohort, were
compared with those for whom no suture-mediated closure device was used, the Cutdown cohort. Patients with a
history of VCD use for the indicated procedures were excluded from the Cutdown cohort.

Patient characteristics were measured during a 6-month pre-index baseline period. Clinical outcomes were
measured during three time periods from the index date through the length of the index procedure inpatient
admission, the first 30 days post-index and the first 6 months post-index. Clinical outcomes were compared
between the ProGlide and Cutdown cohorts overall and within subgroups of patients undergoing each of the four
procedures: TAVR, EVAR, TEVAR and BAV.

Data source
This study utilized patient-level de-identified US EHR data from the IBM Explorys Therapeutic Dataset (Explorys;
IBM, NY, USA). The Explorys Dataset contains data for approximately 55 million patients (~15% of US
population), integrated from 23 large health systems comprising approximately 360 hospitals and 330,000 providers.
The data, collected from EHRs, outgoing billing and adjudicated claims from both commercial and public payers,
provides a full longitudinal view of a patient’s medical history across the care continuum.

All study data are fully de-identified and were accessed with protocols compliant with US patient confidentiality
requirements, including the Health Insurance Portability and Accountability Act of 1996 regulations; therefore,
this study was exempted from Institutional Review Board approval.

Patient selection & cohort matching

Patients with at least one record for a large-bore femoral arterial access procedure (TAVR, EVAR, TEVAR or BAV)
in the inpatient setting during the enrollment period were selected for analysis. The index date was set as the
most recent date for any of the four procedures. The ProGlide cohort included all patients with a ProGlide model
number in the EHR medical device record on the index date and no other non-ProGlide VCD recorded on the
index date. The Cutdown cohort was comprised of all patients without any VCDs recorded during the entire index
procedure hospitalization record or at any other time in the study period.

Model number is not a required element within Explorys; as such, model number is reported only in a minority
of large-bore access arterial procedures. As not all Explorys data contributors provide implantable medical device
identifiers (i.e., model numbers) to the dataset, Cutdown patients were selected from the same subset of healthcare
providers (N = 419) who reported at least one record where a ProGlide device identifier was recorded. This was
done to minimize the risk that Cutdown patients were originating from data providers that simply did not provide
device identifiers to the database (i.e., false negatives). The result of this criteria is a substantial drop in potential
sample size from all patients receiving a large-bore access arterial procedure to just those with receiving a large-bore
access arterial procedure who saw a provider who definitely provided ProGlide to at least one patient. In addition,
patients with the Healthcare Common Procedure Coding System procedure code C1760: Closure device, vascular
(implantable/insertable) in their EHR record on the index date were excluded from either cohort because it could
indicate the use of an unspecified VCD.

Patients qualifying for the ProGlide and Cutdown cohorts from the same healthcare providers were then
matched in a 1:1 ratio on the following characteristics: index procedure (TAVR, EVAR, TEVAR or BAV), age
at index procedure (4/— 5 years), sex, year of index procedure (+/— 1 year), blood transfusion procedure in
the 6-month pre-index period (yes/no) and diagnosis of coronary artery disease in the 6-month pre-index period
(yes/no).
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Outcomes & explanatory variables

Patients were stratified by the procedure(s) performed on the index date based on the presence of procedure codes
for TAVR, EVAR, TEVAR or BAV. Patients with more than one procedure on the index date were included in
both groups.

Demographic characteristics were assessed at the index date and included age, sex, geographic region and index
procedure year. Baseline clinical characteristics were measured in the 6-month pre-index period and included select
comorbidities, pre-index diagnosis of clinical outcomes of interest, BMI and pre-index utilization of anticoagulants,
antiplatelet medications or methicillin-resistant Staphylococcus aurens (MRSA) indicated antibiotics. BMI categories
were defined based on the most recent of any BMI records in the 6-month baseline. Patients were identified as
having the selected clinical comorbidity or pre-index clinical outcome of interest if they had at least one record
containing an International Classification of Diseases Ninth or Tenth Revision (ICD-9 or ICD-10) diagnosis code
for the condition.

The primary outcomes of interest were diagnoses of access-site complications and minor ipsilateral access-site
vascular complications. These included pseudoaneurysm, arteriovenous fistula, blood transfusion, hemorrhage,
hematoma, lower-extremity arterial emboli/stenosis, deep vein thrombosis and infection. Complications were
identified using ICD-9 or ICD-10 diagnosis codes and did not require other criteria. For example, we did
not require or capture surgical treatment for hematoma. However, we did capture blood transfusion procedures
separately from a bleeding diagnosis and antibiotic use separately from an infection diagnosis.

Complications were assessed during the three post-index follow-up periods: index procedure hospital admission,
first 30 days post-index and first 6 months post-index. Patients were identified as having a complication if they
had at least one record containing the diagnosis code. Patients were only assessed for 30-day and 6-month post-
index outcomes if they had at least one record following the end of the measurement period. Also evaluated were
the postsurgery inpatient LOS and hospital readmission following discharge for the index procedure. LOS was
calculated as the number of days from the index procedure date through the discharge date. Evidence of death was
defined by the recorded year of death and the patients’ last medical record entry occurring during the 30-day and
6-month follow-up periods. The exact death date and reason for death were not available in the database due to
privacy concerns.

Healthcare cost analysis

Since the Explorys database does not include cost or charge data, the healthcare cost differences associated with
observed clinical outcomes were estimated using administrative claims data from the IBM® MarketScan Com-
mercial Claims and Encounters and Medicare Supplemental and Coordination of Benefits databases (IBM Watson
Health, MA, USA). The MarketScan Research Databases comprise enrollment, demographic and inpatient med-
ical, outpatient medical and outpatient pharmacy claims information collected from over 300 large self-insured
US employers and over 25 US health plans. The administrative claims do not, however, contain information
on ProGlide and other medical implantable devices at the brand level. To our knowledge, there is no database
that captures both medical device brand information, which was contained in the Explorys EHR data, and the
patient-level cost information found in administrative claims data. Therefore, utilizing this administrative claims
database to quantify the cost of clinical outcomes associated with the device, as opposed to a direct comparison
of patient costs, was the best and only feasible option for an economic analysis given the available real-world data
sources.

Patients undergoing the TAVR, EVAR, TEVAR or BAV in 2016 were identified. Cost differences were applied
to the Explorys clinical outcomes by first calculating the average total healthcare costs for patients with and without
each complication and the costs per day of the index hospitalization. As a direct cost comparison was not possible,
cost differences between ProGlide and Cutdown cohorts were indirectly quantified based on inpatient LOS. The
cost-per-day of an inpatient admission for TAVR, EVAR, TEVAR or BAV patients calculated in the claims data
was multiplied by LOS results for the two cohorts for use in multivariate modeling which accounts for the skewed
distribution of inpatient costs.

Statistical analysis

Bivariate statistics were used to compare all baseline characteristics and outcome variables between the matched
ProGlide and Cutdown cohorts. Two-tailed Student’s t-tests were used to test for significant differences in the
distributions of continuous variables. The y*tests were used for significance testing of categorical variables.
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Table 1. Patient selection.

Selection criteria Patients

n %

Patients with at least one record for TAVR, EVAR, TEVAR or BAV from 1 January 2013 to 24 April 2017, the most 44,039
recent of which will be considered the index date

ProGlide cohort:

— Patients with evidence of ProGlide device on the index date 1275 2.9%
— Patients who had no evidence for other closure devicest on the index date 841 1.9%
— Patients with no Healthcare Common Procedure Coding System procedure code (C1760) indicating the use of a 839 1.9%

closure device

Cutdown cohort:

— Patients from the same providers identified in the ProGlide Sample (N = 419 providers) who had no evidence for 2571 5.8%
ProGlide or other closure devices' at any time in the data

— Patients with no Healthcare Common Procedure Coding System procedure code (C1760) indicating the use of a 2569 5.8%
closure device

T Other closure devices included: AngioSeal, Mynx, ExoSeal, Starclose.
BAV: Balloon aortic valvuloplasty; EVAR: Endovascular abdominal aortic aneurysm repair; TAVR: Transcatheter aortic valve replacement/repair; TEVAR: Thoracic endovascular
aortic repair.

Generalized linear models with a y-distribution and log-link function were employed to evaluate LOS and
healthcare costs by cohort while adjusting for baseline characteristics. Covariates included in the LOS model were
index procedure type, age, sex and a subset of baseline clinical characteristics (anticoagulant use, atherosclerosis,
cancer, chronic respiratory disease, myocardial infarction, stroke, blood transfusion). For the healthcare costs
generalized linear model, only index procedure type, age and sex were included as covariates.

Results

Patient characteristics

During the enrollment period, a total of 44,039 patients in the Explorys database had a record of TAVR, EVAR,
TEVAR or BAV. Of these, 839 patients had evidence of a ProGlide device in their procedure record and met
all the selection criteria (Table 1). An additional 2569 patients, treated by the same providers, had no evidence
of any VCD in their procedure record and were assigned to the manual surgical cutdown cohort. To reduce the
possibility of false negatives from undercoding device usage, cutdown patients were selected only from providers
who documented at least one ProGlide procedure.

Direct 1:1 matching resulted in 757 matched pairs used in the matched ProGlide versus Cutdown analy-
ses. Baseline demographic characteristics in prematched and postmatched cohorts are summarized in Table 2.
Prior to matching, patients in the Cutdown cohort were significantly younger (73.0 £ 11.7 years Cutdown vs
76.9 % 11.3 years ProGlide; p < 0.001) and more likely to be male (69.2 vs 65.3%; p = 0.037).

Index procedure type and baseline clinical characteristics in prematched and postmatched cohorts are summarized
in Table 3. The most commonly performed procedure on the index date was TAVR followed by EVAR. Prior to
matching, pre-index procedure blood transfusions were more common in Cutdown cohort (5.2% Cutdown vs
3.5% ProGlide; p = 0.042). After matching, the distribution of index procedure types was 44.9% TAVR, 38.6%
EVAR, 21.3% TEVAR and 3.4% BAV. Baseline average BMI and prevalence of clinical comorbidities and outcomes
of interest were similar between cohorts after 1:1 matching with the exception of stroke (7.7% Cutdown vs 5.0%
ProGlide; p = 0.035). Baseline medication utilization was different between groups after matching, with Cutdown
patients have lower utilization of anticoagulants (17.8% Cutdown vs 44.9% ProGlide; p < 0.001) and higher
utilization of MRSA antibiotics (27.3% Cutdown vs 11.0% ProGlide; p < 0.001).

Access-site complications in matched cohorts

During the index procedure hospitalization, patients in the ProGlide cohort were significantly less likely than
matched Cutdown patients to receive a blood transfusion (35.7% Cutdown vs 9.5% ProGlide; p < 0.001) or
be diagnosed with an infection (22.2% Cutdown vs 15.6% ProGlide; p < 0.001) including infections treated
with MRSA-indicated antibiotics (2.6% Cutdown vs 5.0% ProGlide; p < 0.05). Other access-site complications
analyzed occurred in less than 10% of patients and did not differ significantly between the matched cohorts, as
seen in Figure 1A.
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Figure 1. Comparison of prevalence of clinical complications in matched ProGlide and Cutdown cohorts. (A)
Prevalence of select clinical complications during the index hospitalization. N = 757 matched pairs. (B) Prevalence of
select clinical complications during the first 30 days post-index. Matched patients with >30 days of follow-up:
ProGlide N = 662; Cutdown N = 600. (C) Prevalence of select clinical complications during the first 6 months post-index.
Matched patients with >6 months of follow-up: ProGlide N = 481; Cutdown N = 441.

*Statistically significant difference between cohorts, p < 0.05.

**Statistically significant difference between cohorts, p < 0.001.

AV: Arteriovenous; MRSA: Methicillin-resistant Staphylococcus aureus.
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Table 2. Patient demographics.

Age’ (mean, SD)
Malet (N, %)

Geographic region (N, %)

— Northeast

— North Central
— South

— West

— Unknown
Index yeart (N, %)
— 2013

— 2014

— 2015

— 2016

— 2017

Prematched samples Post 1:1 matched samples
Cutdown ProGlide p-value Cutdown ProGlide p-value
n = 2569 n =839 n =757 n =757
73.0 (11.7) 76.9 (11.3) <0.001 76.8 (10.5) 77.0 (10.7) 0.756
1777 (69.2%) 548 (65.3%) 0.0373 512 (67.6%) 512 (67.6%) 1.000
246 (9.6%) 60 (7.2%) <0.001 65 (8.6%) 52 (6.9%) <0.001
1820 (70.8%) 607 (72.4%) 552 (72.9%) 545 (72.0%)
409 (15.9%) 98 (11.7%) 110 (14.5%) 89 (11.8%)
84 (3.3%) 71 (8.5%) 25 (3.3%) 68 (9.0%)
10 (0.4%) 3(0.4%) 5(0.7%) 3(0.4%)
830 (32.3%) 85 (10.1%) <0.001 137 (18.1%) 83 (11.0%) <0.001
760 (29.6%) 236 (28.1%) 219 (28.9%) 232 (30.6%)
601 (23.4%) 215 (25.6%) 208 (27.5%) 187 (24.7%)
29 (11.3%) 236 (28.1%) 155 (20.5%) 197 (26.0%)
86 (3.3%) 67 (8.0%) 38 (5.0%) 58 (7.7%)

T Characteristics used in direct matching.

SD: Standard deviation.

In the first 30 days post-index procedure, fewer patients in the ProGlide cohort received a blood transfusion
(35.0% Cutdown vs 10.7% ProGlide; p < 0.001) or were diagnosed with any of the following: infection (31.2%
Cutdown vs 21.6% ProGlide; p < 0.001), hematoma (4.0% Cutdown vs 2.0% ProGlide; p < 0.05), bleeding
complicating a procedure (3.7% Cutdown vs 1.7% ProGlide; p < 0.05) or evidence of death (3.0% Cutdown
vs 1.1% ProGlide; p < 0.05; Figure 1B). At 6 months post-index procedure, the only remaining statistically
significant difference in access-site complications between the two cohorts was the likelihood of having received a
blood transfusion (42.4% Cutdown vs 13.3% ProGlide; p < 0.001; Figure 1C).

When comparing the subset of matched ProGlide and Cutdown patients who underwent a TAVR procedure at
the index date, results remained significant for all outcomes that were significant in the overall comparison, as shown
in Table 4. Among the TAVR subset, 39.4% more patients in the Cutdown cohort required a blood transfusion
(p <0.001) and 12.9% more patients were diagnosed with an infection during the index hospitalization (p < 0.001).
At 30 days post-index, patients in the Cutdown cohort were more likely to be diagnosed with a hematoma (5.1%
Cutdown vs 1.3% ProGlide; p < 0.01), or bleeding complicating a procedure (4.7% Cutdown vs 1.0% ProGlide;
p < 0.01). The proportion receiving a blood transfusion during the index hospitalization, 30 days and 6 months
post-index were higher among Cutdown patients in EVAR and TEVAR subsets, while other outcomes were not
statistically significant.

Hospitalization outcomes

The mean inpatient LOS for the index procedure hospitalization was on average 4 days longer for Cutdown patients
than ProGlide patients (mean: 9.0 days Cutdown vs 5.1 days ProGlide; p < 0.001; median: 7.0 days Cutdown
vs 3.0 days ProGlide; Figure 2). In the 30 days postdischarge, there was no difference in hospital readmissions
between cohorts (11.0% Cutdown vs 10.0% ProGlide; p = 0.55). The generalized linear model, after adjusting for
baseline differences in covariate, found that inpatient LOS for the ProGlide cohort was 42.5% shorter than for the
matched Cutdown cohort (odds ratio [ProGlide vs Cutdown]: 0.575; 95% CI: 0.531-0.619; p < 0.001).

Cost analysis

To quantify the predicted inpatient stay cost difference between cohorts, mean and median LOS results obtained
from the main analysis were compared. After controlling for index procedure, age and sex, LOS was a significant
predictor of costs. (Figure 3; p < 0.05). With an observed 4-day difference in mean index hospitalization LOS,
ProGlide was predicted to save $14,687 USD.
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Table 3. Baseline clinical characteristics and index procedure type.

Prematched samples Post 1:1 matched samples

Cutdown ProGlide p-value Cutdown ProGlide p-value

n = 2569 n =839 n =757 n=757
Index procedure typet (N, %)
— TAVR 1422 (55.4%) 403 (48.0%) 340 (44.9%) 340 (44.9%) 1.000
— EVAR 691 (26.9%) 312 (37.2%) 292 (38.6%) 292 (38.6%) 1.000
— TEVAR 527 (20.5%) 175 (20.9%) 161 (21.3%) 161 (21.3%) 1.000
— BAV 170 (6.6%) 53 (6.3%) 26 (3.4%) 26 (3.4%) 1.000
Clinical comorbidities (N, %)
— Hypertension 2048 (79.7%) 677 (80.7%) 0.542 616 (81.4%) 606 (80.1%) 0.515
— Type 2 diabetes 648 (25.2%) 200 (23.8%) 0.420 175 (23.1%) 175 (23.1%) 1.000
— Chronic respiratory disease 759 (29.5%) 246 (29.3%) 0.902 222 (29.3%) 223 (29.5%) 0.955
— Myocardial infarction 164 (6.4%) 46 (5.5%) 0.346 53 (7.0%) 38 (5.0%) 0.105
— Stroke 205 (8.0%) 43 (5.1%) 0.006 58 (7.7%) 38 (5.0%) 0.035
— Cancer 262 (10.2%) 122 (14.5%) <0.001 89 (11.8%) 110 (14.5%) 0.110
— Atherosclerosis 1677 (65.3%) 551 (65.7%) 0.835 485 (64.1%) 488 (64.5%) 0.872
— Coronary atherosclerosist 1593 (62.0%) 515 (61.4%) 0.746 451 (59.6%) 456 (60.2%) 0.793
— Other atherosclerosis 309 (12.0%) 104 (12.4%) 0.777 98 (12.9%) 97 (12.8%) 0.939
— Atherosclerosis of the extremities (any) 31(1.2%) 9(1.1%) 0.754 10 (1.3%) 7 (0.9%) 0.464
— Lower extremity specified 152 (5.9%) 41 (4.9%) 0.262 34 (4.5%) 34 (4.5%) 1.000
— Renal dysfunction 759 (29.5%) 235 (28.0%) 0.396 202 (26.7%) 208 (27.5%) 0.729
BMI categories (N, %):
— Underweight (<18.5) 38 (1.5%) 16 (1.9%) 0.646 16 (2.1%) 12 (1.6%) 0.676
— Normal weight (18.5-24.9) 643 (25.0%) 240 (28.6%) 187 (24.7%) 217 (28.7%)
— Overweight (25-29.9) 926 (36.0%) 316 (37.7%) 269 (35.5%) 286 (37.8%)
— Obese (>30) 795 (30.9%) 266 (31.7%) 214 (28.3%) 241 (31.8%)
— Unknown 167 (6.5%) 1(0.1%) 71 (9.4%) 1(0.1%)
Baseline diagnoses for clinical outcomes of interest (N, %):
— Pseudoaneurysm or arteriovenous fistula 1270 (49.4%) 433 (51.6%) 0.274 434 (57.3%) 408 (53.9%) 0.179
— Pseudoaneurysm or arteriovenous fistula 119 (4.6%) 39 (4.6%) 0.985 43 (5.7%) 34 (4.5%) 0.292
(narrow definition¥)
— Pseudoaneurysm or arteriovenous fistula (broad 1232 (48.0%) 417 (49.7%) 0.380 420 (55.5%) 398 (52.6%) 0.257
definition§)
— Arteriovenous fistula 4(0.2%) 3(0.4%) 0.262 1(0.1%) 3(0.4%) 0.317
— Pseudoaneurysm or aneurysm 1230 (47.9%) 415 (49.5%) 0.425 420 (55.5%) 396 (52.3%) 0.216
— Hemorrhage complicating a procedure 19 (0.7%) 3(0.4%) 0.230 3(0.4%) 2 (0.3%) 0.654
— Blood transfusion proceduref 133 (5.2%) 29 (3.5%) 0.042 19 (2.5%) 19 (2.5%) 1.000
— Deep vein thrombosis 75 (2.9%) 22 (2.6%) 0.653 18 (2.4%) 18 (2.4%) 1.000
— Any Infection 759 (29.5%) 254 (30.3%) 0.688 202 (26.7%) 216 (28.5%) 0.421
— Lower-extremity arterial emboli or stenosis 108 (4.2%) 37 (4.4%) 0.797 33 (4.4%) 35 (4.6%) 0.804
Baseline medication utilization (N, %):
— Anticoagulants 471 (18.3%) 393 (46.8%) <0.001 135 (17.8%) 340 (44.9%) <0.001
— Antiplatelets 21 (0.8%) 3(0.4%) 0.167 6 (0.8%) 3(0.4%) 0.316
— Methicillin-resistant Staphylococcus 850 (33.1%) 97 (11.6%) <0.001 207 (27.3%) 83 (11.0%) <0.001

aureus-indicated antibiotics

T Characteristics used in direct matching.

¥Narrow definition: codes for arteriovenous fistula, aneurysm of artery of upper extremity, aneurysm of artery of lower extremity, aneurysm of other specified site or aneurysm of
unspecified site.

§Broad definition: includes all fistula and aneurysm codes in narrow definition, plus includes aneurysms of other sites (e.g., thoracoabdominal, subclavian artery).

BAV: Balloon aortic valvuloplasty; EVAR: Endovascular abdominal aortic aneurysm repair; SD: Standard deviation; TAVR: Transcatheter aortic valve replacement/repair; TEVAR:
Thoracic endovascular aortic repair.
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Adjusted ratio (ProGlide vs Cutdown) = 0.575
95% Cl: 0.531-0.619; p < 0.001
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Figure 2. Length of stay of index hospitalization by
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Figure 3. Predicted total inpatient costs for index hospitalization for ProGlide and Cutdown cohorts.
Statistically significant difference between cohorts, p < 0.05.
LOS: Length of stay.

Discussion
The use of ProGlide after percutaneous large-bore access compared with surgical Cutdown for arterial repair was
associated with significantly fewer blood transfusions (at all time points), infections (at index and 30 days post-
index), hematomas (at 30 days post-index) and bleeding complicating a procedure (at 30 days post-index). Index
hospitalization LOS was 4 days shorter for those receiving ProGlide, which, according to administrative claims
data, is associated with significantly lower costs for hospitalization following the index procedures. This real-world
study suggests there are clinical and financial advantages to using ProGlide over manual surgical Cutdown for
femoral artery repair following procedures with large bore arterial access. In particular, percutaneous access with
use of VCDs such as ProGlide likely reduce access site-related complications and shorten the postprocedure LOS,
thereby reducing overall costs.

In this study, only the TAVR and EVAR patient subsets were large enough to examine the effect of procedure type
on complication rates. In general, procedure type did not affect the percentage of complications in the ProGlide
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cohort. However, consistent with a recent analysis of the National Inpatient Sample database, bleeding and infection
complications were less common after EVAR than after TVAR in the cutdown cohort making it harder to detect
significant differences in the EVAR subset with the available sample size [12].

The findings in this paper are consistent with those from previous clinical trials. For example, a multicenter,
randomized controlled trial of closure methods after percutaneous EVAR found ProGlide mediated vessel repair to
be noninferior to surgical Cutdown with a significantly shorter procedure time and time to hemostasis [s]. In a study
of 146 patients who underwent EVAR, Ichihashi ez a/. reported similar rates of access-site complications within
30 days (4% ProGlide vs 8% Cutdown; p = 0.495) and shorter procedure-related hospital LOS (6.7 £ 6.8 days
ProGlide vs 9.3 & 4.5 days Cutdown; p < 0.001) for patients whose repair was completed with a single ProGlide
device compared with surgical Cutdown 9. In a recent study of least invasive fast-track EVAR (N = 250), ProGlide
vascular closure, in combination other minimally invasive strategies, resulted in next day discharge of 216 (86%)
patients with only 8 (3.2%) patients requiring conversion to surgical cutdown and 2 (0.8%) patients requiring a
blood transfusion during hospitalization.

A single-center study of ProGlide vessel repair after elective diagnostic cardiac catheterization found that ProGlide
was associated with a shorter postprocedure LOS (59.6 &+ 41.7 min ProGlide vs 349.9 £ 30.6 min Cutdown;
p < 0.001) and an incremental per patient per procedure cost savings of US$983.6 compared with surgical
Cutdown [10]. A study of TEVAR using the ProGlide preclosing technique reported LOS comparable to those
found in this study (7.5 £ 5.3 days ProGlide vs 10.5 &= 5.0 days Cutdown) though total hospitalization costs
were similar between cohorts in this Korean study [13]. A recent meta-analysis of randomized clinical trials and
cohort studies on the use of ProGlide or ProStar VCDs in EVAR, TEVAR or TAVR found that use of a VCD was
associated with lower odds of postoperative seroma, wound dehiscence and surgical site infections [14]. Overall, the
results of this study are supported by the existing literature with the understanding that surgical technique and
patient selection remain important factors when deciding closure strategy.

To our knowledge, Explorys is the only large-scale database in the US with implantable device model number
data available to facilitate this type of analysis. ProGlide had the highest utilization of all VCDs in this database
and was the only VCD with a sufficient sample size for the desired analysis. In future studies we hope to repeat this
analysis when there may be sufficient counts in other VCDs for a meaningful comparison.

Limitations

Studies based on EHR data and administrative claims data have several inherent limitations. First, the EHR database
does not include specific information regarding arterial anatomy (i.e., artery diameter, calcification or occlusive
disease) that could influence patient selection for either VCD or Cutdown. Second, we are not able to identify
or exclude patients in the ProGlide cohort who had a simultaneous cutdown procedure in the contralateral groin.
Third, data collected for administrative purposes may not be collected and validated with the same rigor as data
collected for researcher purposes; therefore, these datasets are subject to miss-coding and under-coding which may
introduce bias or measurement error. However, there is no reason to expect systematic differences in the frequency
or type of data collection errors between cohorts. Fourth, with regards to the clinical outcomes analysis, any care
for complications received outside of Explorys healthcare partners would not be captured in the dataset. As a
result, this study may be under-reporting the frequency of access-site complications; however, there is no reason to
believe this would impact one cohort more than the other. Fifth, use of a VCD is not reported in the MarketScan
administrative claims database, so cost estimates were limited to an indirect comparison based on hospitalization
LOS and did not adjust for device usage. Future research using a combined dataset of EMR records and insurance
claims could investigate differences in direct healthcare costs between these patient cohorts. At last, as stated above,
implantable device model number is not a required field in Explorys and is, in fact, only available on a minority
of Explorys patients. Because of this, the Cutdown cohort was limited to patients seen by healthcare providers
who had at least one ProGlide patient (i.e., contributed data to the database with an implantable device model
number). To help minimize potential confounding, we then matched this subset of patients based on parameters
available into the EHR (index procedure, age, sex, index year, pre-index blood transfusion and pre-index coronary
artery disease), there may be unreported factors which influence provider choice that we could not control for. For
example, provider type/location (radiology, cardiology, vascular surgery) are not reported consistently across data
providers there for this could not be incorporated into our matching procedure despite having a potential impact
on outcomes.
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Conclusion

Analysis of real-world data found an association between use of the Perclose ProGlide VCD and lower blood
transfusion rates, fewer infections and shorter postsurgery index hospitalizations compared with patients who
received the surgical Cutdown closure method after large-bore arterial access. Analysis of real-world administrative
claims data found that shorter hospital stay after use of ProGlide was associated with significantly lower costs. This
study provides novel information on cost estimates and shows beneficial cost-savings from a shortened LOS among
ProGlide patients in comparison to surgical cutdown for arterial closure after procedures requiring large-bore access.

Summary points

e Perclose ProGlide and surgical cutdown are two approaches to arterial closure after a large-bore arterial access
procedure.

e Explorys electronic health records were to compare complication rates at index, 30 days and 6 months and index
hospitalization duration between matched cohorts.

e Use of ProGlide for vascular closure was associated with lower blood transfusion rates and fewer infections than
surgical cutdown at index and 30 days post-index.

e Rates of deep vein thrombosis, lower-extremity arterial emboli/stenosis, hematoma, hemorrhage complicating a
procedure and pseudoaneurysm or arteriovenous fistula occurred in <5% of patients and did not differ
significantly between cohorts during index hospitalization.

e The duration of hospitalization was 42% shorter among patients who received ProGlide compared with surgical
cutdown.

e Using costs derived from the Marketscan claims database, we estimate cost savings of US$14,687-20,599 from
shortened hospitalization stays.
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