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Methods 

• Multicenter randomized clinical trial 

• Open repair vs. any FDA-approved EVR system 

• AAA ≥ 5.0 cm, candidate for both procedures 

• 1º outcome = mortality 

• Study began Oct 2002, ended Oct 2011 

• Vital status known for all patients  

• Analyzed by intent-to-treat  
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OVER Patient Characteristics 

• 99.3% male    87% white 

• Mean age: 70 years       Mean wt: 90 kg 

• Current smoker: 41%     Cor. Art. disease: 41% 

• AAA diameter   < 5.5 cm: 43% 

     ≥ 6.0 cm: 27% 

• EVR system: 

Cook Zenith: 39%, Gore Excluder: 37% 

Medtronic Aneurx: 21%, Guidant/Endologix: 3% 
 

• 95% had assigned repair + 2% attempted/aborted 
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Recap of the 2-yr Report 

Mortality 

 

30-day + inpatient:  

EVR 2 (.5%), OPR 13 (3%) 

P = 0.004 
 

2-year (data on 80%):  

HR = 0.7 (95% CI 0.44, 1.1) 

P = 0.13  
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Now with all the data in… 

• After 2 years:  

 HR 0.63, 95% CI: 0.40-0.98, p=.04 

• And after 3 years: 

 HR 0.72, 95% CI: 0.51-1.00, p=.05 

• But after that, no significant difference  

  

 

 



Minneapolis Minneapolis 
Medical Center Medical Center 

146 deaths in each group 

HR .97, 95% CI 0.77, 1.22 

P = 0.81 

Restricted mean survival  

5 years: p = .13 

9 years: p = .65 
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Death or secondary procedure 

HR 1.06 (0.87, 1.28), p = 0.57 
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Details of Secondary Procedures 

Endovascular repair group 

(148 procedures) 

 

• 100 EVR procedures 

• 9 conversions to open repair 
(no deaths within one year)  

• 19 arterial procedures with an 
open component 

• 11 wound-related procedures 

• 6 amputations 

• 4 miscellaneous  

Open Repair Group 

(105 procedures) 

 

• 48 incisional hernia repairs 

• 15 EVR procedures 

• 13 open arterial procedures  

• 11 laparotomies for bowel 
ischemia/obstruction 

• 4 wound-related procedures 

• 7 amputations 

• 7 misc. open procedures 
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Uncorrected abnormalities from  
CT scans in the last year of study 

• EVR group 

 n = 298 alive 

 3 sac increase 

 1 Iliac > 3 cm 

 1 graft kink 

 1 graft migration 

 

 54 – no CT scan 

 

• Open repair group 

 n = 291 alive 

 1 iliac artery dissection 

 2 Iliac > 3 cm 

 1 prox AAA > 4 cm 

  

 

 96 – no CT scan 
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Death by Subgroups of Baseline Characteristics 
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Data torture  

required by  

reviewers 
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SF-36 p = 0.46 
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EQ-5D & 
IIEF-5 
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Summary 

• No difference in 1° outcome: long-term all-cause mortality 

• Unlike other trials, the peri-operative survival advantage of 
EVR was sustained for several years. 

• EVR improved long term survival in younger patients, but 
tended to worsen survival in older patients.  

• Aneurysm rupture after repair was uncommon, but all in 
EVR group, differing significantly from open group.  

• No difference between groups in secondary procedures, 
hospitalizations, quality of life, or erectile function. 
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Conclusions 

• EVR continues to improve and is now an acceptable 
alternative to open repair even when judged by 
long-term results 

• EVR does not yet offer a long-term advantage over 
open repair, and particularly not in the older and 
sicker patients for whom an advantage was hoped 
for and even expected 
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2-Year Cost-Effectiveness of 
Open vs Endovascular Repair of AAA: 

Results of a Multicenter Randomized Trial 

Kevin T. Stroupe PhD, Frank A. Lederle MD,  

Jon S. Matsumura MD, Tassos C. Kyriakides PhD, 

Yvonne C. Jonk PhD, Ling Ge MS, Julie A. Freischlag MD  

for  

the Open Versus Endovascular Repair (OVER) 

Veterans Affairs Cooperative Study Group 

JVS Oct 2012 
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Methods for Cost Effectiveness Analysis 
• QALYs from EQ-5D: baseline, 6 mo, annually 

• Included costs for ALL health care to 2 years 

• Non-VA costs from Medicare claims & billing data 

• VA costs from VA databases using methods of            
the VA Health Economics Resource Center 

• Detailed ‘DSS method’ for costs of AAA repair (next slide) 

• Costs for other VA care from ‘average cost datasets’          
(like Medicare costing used for non-VA care) 

• All graft components recorded for each patient;                             
prices from VA National Patient Prosthetics Database  
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Costs for AAA Repair Hospitalization 

• From VA Decision Support System (DSS): combines 
VA accounting/payroll files & patient care/admin files 

• Costs from ‘intermediate products’: i.e., an x-ray, a 
ward day, or a 15-minute block of time in the OR 

• Hospital stay divided into segments based on Bed 
Section, i.e. medical, surgical, long-term care unit  
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Cost Categories 

• Costs in each Bed Section allocated to 6 categories: 
surgery, nursing, lab, radiology, pharmacy, ‘other’  

• ‘Surgery’ category (whether or not patient is on Surgery 
Bed Section) = pre-op, operating room, recovery room 

• ‘Nursing’ = acute & long term care units, not MDs 

• ‘Other’ = daily MDs, ward clerks, respiratory therapy, 
dietetics, social work, etc.  
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Fixed Costs 

Each of the 6 cost categories also includes: 

• Fixed direct costs = attributable to that category but 
incurred regardless of volume of services provided            
(i.e., surgical supplies, C-arm)  

• Fixed indirect costs = overhead departments                              
(i.e., housekeeping, engineering, administration) 

 

allocated by formulae based on intermediate product use 
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Mean LOS (d)  5.0  10.5   p<.001 
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• Cost from hospital discharge to 2 years were 
nearly identical 

• Total costs after 2 years reflected difference 
from repair hospitalization 
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EQ-5D scores converted to utility weights based on survey 

of US population:   0.0 = death, 1.0 = perfect health  

 

 

 

 

 

 

 

 

 

 

       

 

 

         QALY’s  = area under the curve  

  = 1.462 for EVAR, 1.461 for open (NS) 
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Bootstrap  

Analysis: 

Life years 

 

If willing to pay $50k (or $100k)/LY, 

EVR preferred in 88.1% (or 90.4%) of obs. 
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Bootstrap  

Analysis: 

QALY’s 

 

If willing to pay $50k (or $100k)/QALY, 

EVR preferred in 83.4% (or 83.3%) of obs. 
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Conclusions 

• No significant difference after 2 years between EVAR 
and open repair in survival, quality of life, or costs.  

• AAA repair hospitalization → $5901 less w EVAR 
(p=.04), 2° ↓LOS & despite hi cost of EVAR grafts 

• Costs from discharge to 2 years were nearly identical  

• Probable that EVAR saves $ & LY but not QALY at 2y 

• EVAR is a cost-effective alternative to open repair in 
the US VA system, at least in the first two years.  


