AAA 2010-2016

Current data and possible analyses



* Data collection status and presentation

* Learnings from previous international outcome analyses in Vascunet

e Future projects based on 2010-2016 data




TOTAL PROCEDURES = 68567

Australia,
13248

Denmark, 5197

Italy, 514

Finland, 281
USA, 36199

New Zealand,
2632

Sweden, 8390



Outstanding data

* Norway, Iceland, Malta — awaiting submission

* Switzerland — not able to participate due to changes in registry
UK — aggregate results (not raw data)

 Germany - aggregate results (?)

* ltaly — one center data submitted

* Netherlands? Other?
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% EVAR
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Number of procedures

Intact

Open 3144 2516 56 1113 0 892 2678 6025 16424
EVAR 8789 1475 111 609 510 1174 4057 27062 43787
Total 11933 3991 167 1722 510 2066 6735 33087 60211
Ruptured

Open 943 1128 31 341 0 472 1117 1311 5343
EVAR 372 78 83 43 4 94 536 1660 2870

Total 1315 1206 114 384 4 566 1653 2971 8213



2016 rAAA

Open 115 145 4 36 53 103 241 697

EVAR 62 14 31 11 13 72 357 560

Total 177 159 35 47 66 175 598 1257



* Data collections status and presentation

* Learnings from previous international analyses in Vascunet and ICVR

e Future projects based on 2010-2016 data




ORIGINAL RESEARCH ARTICLE

Variations in Abdominal Aortic Aneurysm Care
A Report From the International Consortium of Vascular Registries

Circulation

JOURNAL OF THE AMERICAN HEART ASSOCIATION

Editorial, see p 1959

BACKGROUND: This project by the ICVR (International Consortium of
Vascular Registries), a collaboration of 11 vascular surgical quality registries,
was designed to evaluate international variation in the contemporary
management of abdominal aortic aneurysm (AAA) with relation to
recommended treatment guidelines from the Society for Vascular Surgery
and the European Society for Vascular Surgery.

METHODS: Registry data for open and endovascular AAA repair (EVAR)
during 2010 to 2013 were collected from 11 countries. Variations in patient
selection and treatment were compared across countries and across centers
within countries.

RESULTS: Among 51 153 patients, 86% were treated for intact AAA (IAAA)
and 14% for ruptured AAA. Women constituted 18% of the entire cohort
(range, 12% in Switzerland-21% in the United States; P<0.01). Intact AAAs
were repaired at diameters smaller than recommended by guidelines in 31%
of men (<5.5 cm; range, 6% in Iceland—41% in Germany; P<0.01) and 12%

of women with iAAA (<5 cm; range, 0% in Iceland-16% in the United States;
P<0.01). Overall, use of EVAR for iAAA varied from 28% in Hungary to 79% in
the United States (P<0.01) and for ruptured AAA from 5% in Denmark to 52%
in the United States (P<0.01). In addition to the between-country variations,
significant variations were present between centers in each country in terms of
EVAR use and rate of small AAA repair. Countries that more frequently treated
small AAAs tended to use EVAR more frequently (trend: correlation coefficient,
0.51; P=0.14). Octogenarians made up 23% of all patients, ranging from 12%
in Hungary to 29% in Australia (P<0.01). In countries with a fee-for-service
reimbursement system (Australia, Germany, Switzerland, and the United
States), the proportions of small AAA (33%) and octogenarians undergoing
iAAA repair (25%) were higher compared with countries with a populationbased
reimbursement model (small AAA repair, 16%; octogenarians, 18%; P<0.01). In
general, centerlevel variation within countries in the management of AAA was
as important as variation between countries.

CONCLUSIONS: Despite homogeneous guidelines from professional
societies, significant variation exists in the management of AAA, most notably
for IAAA diameter at repair, use of EVAR, and the treatment of elderly patients.
ICVR provides an opportunity to study treatment variation across countries and
to encourage optimal practice by sharing these results.
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51153 AAA repairs
86% intact, 14%
ruptured

Variations Evaluated
Repair modality
Diameter at repair
Age and gender
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Higher Rate of Small AAA and Octogenarians in Fee For
Service system
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International analyses of AAA repair outcome
In Vascunet

The European Soclety for AAA surgery: Crude mortality and country for Intact aneurysms (n=25,773)
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Eur J Vasc Endovasc Surg (2015) 49, 646—652

Regional Differences in Case Mix and Peri-operative Outcome After Elective
Abdominal Aortic Aneurysm Repair in the Vascunet Database

K. Mani ®°, M. Venermo °, B. Beiles ¢, G. Menyhei ¢, M. Altreuther ©, I. Loftus /, M. Bjorck ®

* Differences in outcome partly due to variations in case selection

* Indication of significant differences in
* EVAR use
* Size of AAA at time of repair
* Mean age



Assessment of International Outcomes of Intact Abdominal Aortic
Aneurysm Repair over 9 Years
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Vascular & Endovascular Surgery

WHAT THIS PAPER ADDS

This analysis shows that the international results for treatment of intact AAAs are improving, largely because of
the increased use of endovascular therapy. This coincides however, with worsening results for open surgical
treatment. Fewer patients are undergoing open surgical repair, and the potential technical challenges of these
procedures may best be administered by high volume centres. Finally, many patients are still undergoing
treatment for small AAAs, and the ostensible risk of treatment is not less than the risk of rupture. This is in
contradiction to the recommendations in the Guidelines, and although the impact of this cannot be ascertained

from this study, the undertaking is of concern.

Background: Case mix and outcomes of complex surgical procedures vary over time and between regions. This
study analyses peri-operative mortality after intact abdominal aortic aneurysm (AAA) repair in 11 countries over

9 years.

Methods: Data on primary AAA repair from vascular surgery registries in 11 countries for the years 2005—2009
and 2010—2013 were analysed. Multivariate adjusted logistic regression analyses were carried out to adjust for

variations in case mix.

Results: A total of 83,253 patients were included. Over the two periods, the proportion of patients >80 years old
increased (18.5% vs. 23.1%; p < .0001) as did the proportion of endovascular repair (EVAR) (44.3% vs. 60.6;

p < .0001). In the latter period, 25.8% of AAAs were less than 5.5 cm. The mean annual volume of open repairs
per centre decreased from 129 to 10.6 between the two periods (p < .0001), and it increased for EVAR from
10.0 to 17.1 (p < .0001). Overall, peri-operative mortality fell from 3.0% to 2.4% (p < .0001). Mortality for EVAR

decreased from 1.5% to 1.1% (p < .0001), but the outcome worsened for open repair from 3.9% to 4.4%

(p = .008). The peri-operative risk was greater for octogenarians (overall, 3.6% vs. 2.1%, p < .0001; open, 9.5%
vs. 3.6%, p < .0001; EVAR, 1.8% vs. 0.7%, p < .0001), and women (overall, 3.8% vs. 2.2%, p < .0001; open, 6.0%
vs. 4.0%, p < .0001; EVAR, 1.9% vs. 0.9%, p < .0001). Peri-operative mortality after repair of AAAs <5.5 cm was

4.4% with open repair and 1.0% with EVAR, p < .0001.

Conclusions: In this large international cohort, total peri-operative mortality continues to fall for the treatment of
intact AAAs. The number of EVAR procedures now exceeds open procedures. Mortality after EVAR has decreased,

but mortality for open operations has increased. The peri-operative mortality for small AAA treatment,
particularly open surgical repair, is still considerable and should be weighed against the risk of rupture.
© 2017 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.

Article history: Received 21 November 2016, Accepted 2 March 2017, Available online XXX
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2005-2009 vs 2010-2013

83,253 AAA intact AAA
repairs

Assessment of perioperative
mortality



Decreasing mortality after EVAR;
Increasing mortality after open repair
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Figure 1. Changes in peri-operative mortality in the Vascunet
Registry between the two periods.

Budtz-Lilly et al, EJVES 2017



Decreasing volume of open repair and
increased mortality at low volume centers

2005-2009 2010-2013
Open Repair
High Volume 3.4% 3.4% 0.86
EVAR
High Volume 1.8% 1.1% 0.02
Low Volume 1.3% 1.2% 0.56

Budtz-Lilly et al, EJVES 2017



Trends in RAAA operative technique, 2005-2013
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Primary EVAR strategy for ruptures has better

outcome
Primary EVAR Primary OAR P-value
centres centres
Number of 1217 6816
procedures
EVAR, % 63.8 15.8 <0.001
Overall mortality 23.0 29.7 <0.001

Multi-adjusted odds ratio: 0.60 (0.46-0.78)




Majority of repairs at low-volume centers;
Better outcome at high-volume centers

Low
volume

High
volume

Mean number >12-22 >8-12

procedures/yea

# Centres 25 40
EVAR, % 30.6 26.0
Overall Mortalit 29.3 27.9




* Data collections status and presentation

* Learnings from previous international analyses in Vascunet and ICVR

* Future projects based on 2010-2016 AAA data




Potential project ideas

* International benchmarking of outcome
* Intact AAA
* Ruptured AAA

* Assessment of practice and outcome in specific patient cohorts

* Female patients

* Octo- or nonogenarians
Centralisation

”Small” aneurysms (5-6 cm)

Health economic assessment of differences in practice patterns regarding
AAA size threshold for intact repair



Next steps

* |dentify project leads for main- and sub-projects

* Ensure process for adequate data analysis, validation and case-mix
adjustments, e.g.
* propensity score matching
* imputation of missing data
* Cross-matching with national registries

 Establish project milestones and deliverables



