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Primary aim
• Screening for CVD hasn´t caught

much attention

• Primary to test whether triple vascular 

screening for AAA, PAD and 

hypertension reduces overall 

mortality in 65.74 year old men

• Sample size calculation ≈ 50.000

- RCT 1:1 based upon a relative risk reduction of 5% 

- 2 x 23,604 (α=5%, β=90%)

PAD

HT

AAA

Protocol: Grondal N, Sogaard R, Henneberg EW, Lindholt JS. The Viborg Vascular (VIVA) screening trial of 65-74 year old men in 

the central region of Denmark: study protocol. Trials 2010; 11: 67.

Triple vascular screening



Secondary aims

• Many, but particular for health policy makers

- Cost effectiveness

- QoL consequences (EQ-5D) 

- Harms (diabetes, intracerebral

haemorrhage, renal failure, cancer, 

and 30 d postoperative mortality 

after cardiovascular procedures
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Organisation
- at 14 local hospitals/Health centres

- by 6 special-trained nurses 

- in 3 mobile teams 

- Abdominal US and Doppler-based ABI (Pic) + 

consultations of positive findings + controls

- Assisted by a secretary

Enrollment 2008-2011
• Central Region of Denmark – 1.2 million 

inhabitant (>1/5 of the Danish population) 

• No exclusions: All 50,168 men randomised

• Computerbased randomisation secured

consealment - stratified by the 16 

municipalities

• The control group was masked

• Authors had no influence on- and were

blinded for outcomes to date of analysis

: Team Mid;   17,636

: Team East;  17,668

: Team West; 14,864



Interventions of positive findings

• Men with an AAA (+30 mm) 

• Men with PAD (ABI < 0.90 or > 1.4)

Nurse driven consultation for 
confirmation and initiation of 
preventive actions

- 75 mg Low dose aspirin
- 40 mg Simvastatin
- Instructions on diet, smoking 

cessation, and exercise. 

Annual US 
control

CT scan and 
vascular
evaluation

AAA +5 cm AAA < 5 cm

Referred for confirmation

and treatment at G.P.

Men with suspected moderate to severe
hypertension (BP > 160/100 mmHG)



Attendance and prevalences
Attendence rate:  75%

Prevalence of positive findings

Abdominal aortic aneurysm 

• 619 AAAs (3.3 %)

• 61 > 55 mm (10%)

Peripheral arterial disease

• 2,073 with PAD (11 %)

• 1229 impaired walking distance (60 %)

33% with AAA/PAD (4% of all) initiated  statin and/or aspirin

Possible hypertension

• 1,963 (10 %) with possible hypertension 

307 (49·6%) had repair within five years.

80 (4%) had repair for IC within five years.

VED VI HVOR MANGE DER STARTEDE TERAPI?



Baseline characteristics



Overall mortality

HR 0·93 (95% CI 0·88;0·98); p=0·012

NNI: 169 (95% CI 89-1811).



Cost effectiveness
• Cost of screening: €32 per invitee

incl. the invitation procedure, transportation costs, utensils, overhead costs, 75% work load and equipment

• Incremental cost of screening: €148 (95% CI, -215 to 512) per invitee. 
incl. screening, medication, GP consultations, out-and inhospital contacts (incl. CVD surgery)

• At a threshold for willingness to pay of €40 000, the probabilities for 

cost effectiveness were estimated at 98% and 99%, respectively.

All based 2014 price year and 3.5% discounting

Costs of a LY and a QALY gain were respectively     

€6872 and €2148. 



Initiation of preventive medication and surgery

Antithrombotics

Antihypertensiva
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Statins

Elective AAA repairs

HR= 2.36; 95% CI: 1.87; 2.98



No significant serious harms



Quality of life



Overdiagnosing
Def.: not offered or do not accept prophylactic therapy causing net benefit in life expectancy

Of the 168 out of 169 invited men whose life will not be saved,

42 (25%) will decide not to participate in screening, 

98 (58%) will be tested negative, 

10 (  6%) will be diagnosed and accept prophylactic therapy

18 (11%) will be potentially overdiagnosed

In breast cancer screening, between 19% and 57% are estimated to be overdiagnosed

Ref. : Carter JL, Coletti RJ, Harris RP. Quantifying and monitoring overdiagnosis in cancer screening: a systematic review of 

methods. Bmj 2015; 350: g7773



Overtreatment
Def.: undergoing treatment not causing a net benefit in life expectancy

10 out of the 169 men accepts prophylactic action, 

- 1 out of the 2 (52%) who undergo surgery

- or 8 out of the 9 (88%) who are treated pharmacologically

will be overtreated. 

For comparison, 5-7 preventive carotid TEAs are needed to save one life from death or major stroke in 

patients with symptomatic carotid stenosis.

Ref.: Orrapin S, Rerkasem K. Carotid endarterectomy for symptomatic carotid stenosis. Cochrane Database Syst Rev 2017; 6: CD001081.



Vascular triple screening for 65-74 year old men

• 7% lower overall mortality

• 169 NNI

• € 2148 per gained QALY

• No serious negative side effects
(Postop deaths, CNS bleeding, DM, cancer, uraemia, QoL, overdiagnosing & overtreatment)

• For clinicians: 

• AAA & PAD patients ought to receive statins & antiplatelets

• For health policy makers:

• Implement triple vascular screening of 65-74 year old men



Thanks for the attention
Details available online at The Lancet

The VIVA screening trial team 2008


