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BEST-CLI and BASIL-2: Long awaited follow up 
to BASIL-1 from 2005
• BASIL-1: Surgical-bypass-first vs. endovascular treatment-first in 

patients with chronic limb threatening ischemia (CLTI)

•  Primary endpoint BASIL-1 was amp free survival at 6 months
•  no significant difference was seen – HR 0.73 95% CI 0.49–1.07

• Primary endpoint BEST CLI was broader than BASIL I & II
• BEST-CLI used MALE (including major amputation or major limb re-intervention) in 

combination with all cause death.

Adam D et al Lancet 2005
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Primary Outcome Cohort 1 (adequate conduit available)



How do we explain this difference in the primary 
outcome for cohort 1 – Look at the numbers!

• Primary Outcome: 42.6% in the surgical group vs. 57.4% in the endovascular 
group 
• absolute risk reduction of 14.8%

•  This was nearly entirely driven by excess reintervention in the endovascular 
therapy arm (surgery 9.2% vs. endovascular 23.5%) 
• absolute difference of 14.3%

• These reinteventions were due to excess technical failures in the endo arm 1.7% 
surgery vs. 15.3% endo in cohort 1
• This very high endo failure rate is more extreme because these patients had good bypass 

targets so endo success rates should have been better than contemporary studies not way 
worse! 



This difference also explains the early and 
constant separation of the KM curves of 
cohort 1. 



Endo arm cohort 1 – more concerns

•  The primary endpoint was 10% lower in the endo arm of cohort 2 
compared to the endo arm of cohort 1 suggesting selection bias.  
• (they should have been similar because received the EXACT same 

treatment)



Technical Failures

• BEST CLI fails to explain why the excess rate of 
endovascular failures (15.3%) in cohort 1 occurred. 

• Modern CLI cohorts studying endovascular 
techniques predict a failure rate of 5% or less.  

De Boer SE et al doi:10.3390



Consort diagram = Cluster F*? 



Problems with the trial execution 
limited internal and external validity

Examples:

• 17 patients had data integrity issues so were just excluded after 
randomization.  This shouldn’t happen in modern RCTs. 

• 1 patient was assigned to endo after dying before the procedure (this 
is blatant example of bias in the trial) before eventually being 
excluded



Serious problems with trial validity
• Missingness, loss to follow up, data integrity accounted for too 

much of the study group

• 430/1830 randomized = 23.5% of overall randomized cohort

• This does not include an additional 17 patients excluded due to data integrity and consent 
issues

 Cohort 1 Cohort 2 Grand total

Surgery Endo Surgery Endo

25 3 2 4Underwent alternate 
therapy than 
randomized

31 8 7 4Did not have any 
procedure

Withdrew 94 60 24 10

Loss To Follow up 68 64 12 14

Total 218 135 45 32 430 





BASIL-2

A vein bypass first versus a best endovascular treatment first revascularisation strategy for 

patients with chronic limb threatening ischaemia who required an infra-popliteal, with or without 

an additional more proximal infra-inguinal revascularisation procedure to restore limb perfusion 

(BASIL-2): an open-label, randomised, multicentre, phase 3 trial
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BASIL-2 Design: Surgical bypass first vs. Endo-
first for CLTI
• multicenter, open label, randomized control trial performed at 41 

sites across the United Kingdom (39 sites), Sweden (1 site) and 
Denmark (1 site)

• In the surgical arm, any vein deemed suitable by the operating 
surgeon could be used.  If it was discovered that a vein could not be 
used, a prosthetic or composite graft was allowed. 



BASIL-2 Design: Surgical bypass first vs. Endo-
first for CLTI
• The study primary endpoint was amputation-free survival (time-to-

major amputation or death from any cause with intent-to-treat) with 
follow-up of at least 24 months.



The primary endpoint of amputation free survival occurred in 63% in the venous bypass 
arm and 53% in the endovascular treatment arm, adjusted hazard ratio 1.35, 95% CI 
1.02–1.80, p = 0.037.



This was driven by higher rates of death in the venous bypass arm compared to endovascular 
therapy (53% vs. 45% adjusted HR 1.37 95% CI 1.00-1.87) with the vast majority of the deaths due to 
cardiovascular causes or respiratory events. 



BASIL-2 – Points of Emphasis 

A strength of BASIL-2 was the choice of the primary endpoint of amputation-
free survival rather than major adverse limb events (which includes 
revascularization procedures) used in BEST-CLI. 

• Amputation-free survival reduces opportunities for bias in BASIL-2 given 
subjective decisions for revascularization, particularly in the context of high 
endovascular failure rates.

Difficult and slow enrollment in both BASIL-2 and BEST-CLI may represent 
current practice patterns and highlight challenges of offering routine bypass



BASIL-2 Detractors Will Say-

1. If patients have an adequate vein for bypass, it remains unknown which treatment 
strategy is superior as this was not the hypothesis tested in BASIL-2?  

• However, only 7 patients randomized in the venous bypass arm had prosthetic or conduit 
grafts used.

2. The confidence intervals for the primary outcome were wide, making the conclusion of 
superiority of endovascular treatment over bypass surgery less robust. 

• Nevertheless, the preconceived hypothesis (and conclusion of BEST-CLI) of the superiority of 
venous bypass over endovascular revascularization is highly unlikely based on these results.



• Excess technical failures occurred in the endo arm (~15%) 
accounting for the differences between groups for the 
primary endpoint

• These patients had at least one good target for bypass so 
success rates with endo procedure should have been better 
than contemporary studies (not way worse). 

• Modern endo techniques were underutilized or not 
documented.

Conclusion -  little to be concluded from Best CLI



BEST- CLI Conclusions continued

•  Significant problems occurred with the running of the trial 
limiting its validity with nearly 25% of randomized patients 
(n=430) having documented problems with randomization, 
missingness, loss to follow up, data integrity

• The overall event rates between endovascular cohort 1 and 
2 should have been similar (since they had the same 
treatment); yet, the observed primary event rate for cohort 
1 was 10% higher than cohort 2

• Given requirement for adequate conduit for bypass this is 
not the usual CLI patient which often has limited below the 
knee vessels (limited external validity aka generalizability)



What additional data could help us try to salvage 
something from this trial ?  None of which were 
provided in the publication…. 

• Procedure times by cohort (Did patients get a real attempt at 
endo prior to bailing out to bypass?)

• Crossing techniques used?

• Alternative access attempts?

• Provide data regarding procedural volumes and case numbers 
for endovascular and surgical centers to establish basic 
competencies?

• Sensitivity analysis of rate of the primary endpoint in only 
those patients with successful index procedures (surgery and 
endo for both intent to treat and per protocol treatment)

• Fix missingness and add back patients excluded due to 
missing data (ask sites to provide).  



BASIL-2 and BEST-CLI Take home 
- Little to conclude from BEST-CLI
• Significant issues with trial design and execution limit the applicability 

of BEST-CLI

• BASIL-2 demonstrated superiority for endovascular treatment over 
venous bypass (only 7 patients in bypass arm had prosthetic or 
composite grafts) and endo treatment has the advantage being less 
invasive with potentially lower resource utilization. 

• These results and the less invasive nature of endo treatment should 
encourage physicians to favor an endovascular first approach.



Thank you
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