
Objectives: "to evaluate the risk of catheter-related blood-stream infection or symptomatic catheter-related deep-vein thrombosis in adult patients who had been admitted to an intensive care unit (ICU)" (p. 1221) and to compare these rates based on site of catheter insertion.
Methods: This multicenter, randomized controlled trial was conducted at 10 ICUs in France between December 2011 and June 2014. Adult patients aged 18 years or older who were admitted to an ICU and required non-tunneled central venous catheter insertion were eligible for inclusion if they were felt by the treating clinician to be "suitable candidates" for access via at least 2 of 3 potential sites (subclavian vein, internal jugular vein, and femoral vein). Enrolled patients in whom all 3 sites were suitable were randomized to catheterization site in 1:1:1 fashion, while those in whom one of the sites was not suitable were randomized to the other 2 sites in a 1:1 fashion (selective exclusion).

The primary outcome was incidence of major complication up to 48 hours after catheter removal, defined as a composite of bloodstream infection and symptomatic deep venous thrombosis (DVT). Secondary outcomes included time to catheter-tip colonization and time to any DVT (symptomatic or asymptomatic) following catheter removal. Catheter-related bloodstream infection was determined by an adjudication committee blinded to study-group assignment. Safety outcomes included mechanical complications of line placement.
Among 3027 patients included in the study there were 3471 total catheter insertions randomized. Of these, 2532 were randomized in a 1:1:1 fashion and 939 were randomized in a 1:1 fashion. There were 1016 insertions randomized to the subclavian vein, 1284 randomized to the internal jugular vein, and 1171 randomized to the femoral vein.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. "If all three venous access sites...were considered suitable for catheter placement, the catheterization site was assigned in a 1:1:1 randomization scheme (three-choice scheme). If one of the three sites was not suitable on both the left and right sides of the body, the catheterization site was assigned in a 1:1 randomization scheme for the other two sites (two-choice scheme), an approach termed “selective exclusion." ...Randomization was stratified according to ICU and according to the use of antibiotic therapy versus no use of antibiotic therapy." (p. 1221)

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Yes. Randomization "was implemented by means of a centralized 24-hour, web-based or telephone interactive computerized response system (EOL, MedSharing), with the use of permuted-block randomization with varying block sizes." (p. 1221) This should be sufficient to prevent subversion of the randomization process.

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. "Analyses followed the intention-to-treat principle. A per-protocol sensitivity analysis excluded catheters that were not inserted in the allocated site and side of the body because of failure to gain vascular access." (p. 1222) Catheters were inserted into the randomly assigned site 90.9% of the time. Out of 1016 patients assigned to subclavian vein access, 147 had central lines placed in other sites; out of 1284 assigned to internal jugular access, 90 had lines placed in other sites; and out of 1171 patients assigned to femoral vein access, 55 had their lines placed in other sites.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Yes. Patients were similar with respect to age, gender, SAPS II score, BMI, use of anticoagulation therapy, and history of baseline medical conditions.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	Yes. Given the nature of the intervention it would not have been possible to blind patients or clinicians. It is unlikely, however, that performance bias would affect the results.

	2.
	Were clinicians aware of group allocation?


	Yes. See above.

	3.
	Were outcome assessors aware of group allocation?


	Yes and no. For catheter-related bloodstream infection, the authors specify that the adjudication committee was unaware of the study-group assignments. There does not appear to have been any attempt to blind those evaluating for DVT or those assessing for complications of line placement (observer bias).


	4.
	Was follow-up complete?


	Mostly yes. The authors report that no patients were lost to follow-up, although catheter-tip cultures and peripheral blood cultures were missing in 2.9% or cases. There was no data on asymptomatic DVT in 59% of cases, but presumably all patients with symptomatic DVT underwent ultrasonographic evaluation.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	Bloodstream Infection and Symptomatic DVT
· In the three-choice comparison, there were only 50 total events of the composite primary outcome, with 8 in the subclavian group, 20 in the jugular group, and 22 in the femoral group (p = 0.02).

· In pairwise comparisons, the risk of the primary outcome was significantly higher in the femoral group and the jugular group when compared to the subclavian group, but was similar between the femoral and jugular groups:
· Femoral vs. subclavian: HR 3.5, 95% CI 1.5 to 7.8.

· Jugular vs. subclavian: HR 2.1, 95% CI 1.0 to 4.3.

· Femoral vs. jugular: HR 1.3, 95% CI 0.8 to 2.1.

· Differences in risk of the primary outcome between the subclavian group and the other group were larger in the per-protocol sensitivity analysis.
· Rates of catheter-tip colonization and any DVT were lower in the subclavian group compared to the other two groups.

· There were significantly fewer mechanical complications in the femoral group than the subclavian group (odds ratio 0.3, 95% CI 0.1 to 0.8), but no differences were seen in other pairwise comparisons.

	2.
	How precise was the estimate of the treatment effect?


	See above. This was a large study with mostly narrow 95% confidence intervals.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	Likely yes. While there may some differences in the proportion of certain medical conditions between patients in France and those in the US, this would be unlikely to have a substantial effect on outcomes in this study. It would be beneficial to know how rates of central line associated bloodstream infection in our institution compare to those seen in this study.

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors evaluated infectious rates, DVT rates, and mechanical complications. They did not assess patient satisfaction

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Uncertain. While subclavian central line insertion was associated with a decreased risk of the composite outcome of bloodstream infection and symptomatic DVT when compared to femoral and jugular access sites, there was an associated increased risk of mechanical complications. Given the low rate of both sets of adverse outcomes, this data suggests that all sites are relatively safe for central venous access, and clinicians should weigh the risks of infection and DVT with the acute risk of mechanical complication when selecting the appropriate site for access in each patient.


Limitations:

1. Ultrasound guidance was not randomized in this study and the authors did not attempt to control for this potential confounder.
2. Patients could still be randomized even if physicians were determined that one of the three sites was not suitable for catheterization (selection bias).
3. In the secondary outcomes, authors chose to look at combined symptomatic and asymptomatic DVTs, of which the latter are not necessarily a patient-centered outcome.
4. More than half of patients in the study did not undergo routine evaluation for DVT, limiting the reliability of this secondary outcome (differential verification bias).
5. Cultures were drawn on ALL lines when removed, with a bloodstream infection diagnosed by isolation of the same organism from catheter tips and peripheral blood culture. Tip cultures are not used for National Healthcare Safety Network (NHSN) surveillance for CLABSIs 
Bottom Line:
This large, multicenter randomized controlled trial found that the composite outcome of bloodstream infection and symptomatic DVT occurred less frequently following subclavian vein central line placement compared to use of femoral and jugular veins, with an associated increased risk of immediate mechanical complications. Given the low rate of both outcomes, all sites are reasonable to consider for central line placement, with the decision best made on a case-by-case basis.
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