
Objectives: to evaluate CRBSI [catheter-related bloodstream infection] and colonization risk related to the insertion site of short-term, non-tunneled CVCs [central venous catheters] exclusively in ICU patients." (p. e438)
Methods: This systematic review and meta-analysis included randomized controlled trials and observational studies evaluation outcomes in adult patients with non-tunneled CVCs placed in the ICU. Studies involving animals, volunteers, children, burn patients, peripherally-inserted central catheters, exclusively guidewire-exchanged catheters, pulmonary artery catheters, or hemodialysis catheters were excluded, as were those without CRBSI data available or with zero events in all arms. The two primary outcomes were CRBSI and line colonization. Secondary outcomes were mechanical complications and thrombotic complications.
Out of 4800 articles identified by the search, 20 were ultimately included in the analysis. Of these, 11 were observational, 2 were randomized to CVC insertion site, and 7 were randomized to other outcomes. These studied comprised a total of 18554 CVCs, with 9331 from observational studies, 5482 from RCTs for other outcomes, and 3741 from RCTs based on site.
	Guide
	Question
	Comments

	I
	Are the results valid?
	

	1.
	Did the review explicitly address a sensible question?
	Yes. The authors sought to understand the risk of catheter-related complications based on the site of central venous catheter insertions. Given the large number of central venous catheters placed in this country and in our institutions, and the different sites available (subclavian vein, internal jugular vein, and femoral vein), it would be beneficial to patients to know if one site is safer overall compared to the others.

	2.
	Was the search for relevant studies detailed and exhaustive?
	Yes, "We searched MEDLINE (1966 to May 2016), EMBASE (1977 to May 2016), Cochrane Central Register of Controlled trials (CENTRAL) (1948 to May 2016), CINAHL (1982 to May 2016), and clinicaltrials.gov (May 2016). For additional studies, we manually searched bibliographies of relevant reviews and meta-analyses and reference lists of eligible articles. No restrictions to calendar day or language were adopted." (p. e 438)

The authors did not search conference abstracts or contact experts in the field and hence may have missed unpublished articles (publication bias).

	3.
	Were the primary studies of high methodological quality?
	No. The majority of the included studies were observational in nature. Only two studies were randomized based on CVC insertion site and (understandably) clinicians and patients were not blinded in either of these. In their quality analysis, the authors improperly reported that many of the randomized controlled studies were blinded, though this was obviously not the case.

	4.
	Were the quality assessments of the included studies reproducible?
	Yes.  For randomized controlled trials, risk of bias was assessed using the tool described in the Cochrane Handbook for Systematic Reviews, which evaluates for sequence generation, allocation concealment, blinding of outcome assessment, completeness of outcome data, selective reporting, and other potential sources of bias. For observational studies, risk of bias was assessed using the Newcastle-Ottawa Scale.

	II.
	What are the results?
	

	1.
	What are the overall results of the study?
	· Risk of catheter colonization was higher for internal jugular (RR 2.25, 95% CI 1.84 to 2.75; I2 = 0%) and femoral (RR 2.92, 95% CI 2.11 to 4.04; I2 = 24%) sites compared to subclavian lines.
· There was no significant difference between internal jugular and femoral lines (RR 0.89, 95% CI 0.71 to 1.12; I2 = 49%).

· CRBSI risk was lower for internal jugular lines compared to femoral lines (RR 0.55, 95% CI 0.34 to 0.89; I2 = 61%), and higher for femoral lines compared to subclavian lines (RR 2.44, 95% CI 1.25 to 4.75; I2 = 61%).

· There was no significant difference between internal jugular and subclavian lines (RR 1.16, 95% CI 0.57 to 2.35; I2 = 58%).
· In network meta-analysis, CRBSI risk was increased for femoral lines compared with subclavian lines (RR 2.40, 95% CI 1.35 to 4.26) with no difference between internal jugular and subclavian lines.

· Secondary outcomes were incompletely reported in the studies:

· In two studies reporting thrombotic complications, the risk was higher for femoral lines for both overall thrombosis (RR 4.58, 95% CI 1.02 to 24.52; I2 = 76%) and major thrombosis (RR 3.57, 95% CI 1.38 to 9.22; I2 = 0%).

	2.
	How precise are the results?
	See above,

	3.
	Were the results similar from study to study?
	There was moderate to substantial statistical heterogeneity for most of the outcomes (I2 values ranging from 49% to 76%, with a low degree of heterogeneity for a handful of comparisons. The authors chose to pool results from both observational studies, studies in which patients were randomized to factors other than CVC site, and studies in which patients were randomized based on CVC site; pooling results from studies with this much methodological heterogeneity is highly likely to give inaccurate results.

	III.
	Will the results help me in caring for my patients?
	

	1.
	How can I best interpret the results to apply them to the care of my patients?
	This meta-analysis suggests that rates of clinically significant outcomes (CRBSI and thrombosis) are higher with femoral central line placement compared to subclavian and internal jugular placement. These results should be interpreted in the context of the meta-analysis, which included a disparate collection of articles of varying methodology.

	2.
	Were all patient important outcomes considered?
	Mostly yes. The studies assessed infectious and thrombotic complications as well as mechanical complications. They did not consistently assess late mechanical complications, patient satisfaction, or provider satisfaction. Use of ultrasound guidance was not assessed in any of these studies.

	3.
	Are the benefits worth the costs and potential risks?
	Based on these results, it may be prudent, when possible, to choose the internal jugular or subclavian rather than the femoral route based on a higher risk of CRBSI and thrombotic complications, but these results are based primarily on observational data with high risk of selection bias.


Limitations:
1. The authors did not search conference abstracts or contact experts in the field and hence may have missed unpublished articles (publication bias).
2. There was moderate to substantial statistical heterogeneity for most of the outcomes (I2 values ranging from 49% to 76%, with a low degree of heterogeneity for a handful of comparisons

3. The authors chose to pool results from both observational studies, studies in which patients were randomized to factors other than CVC site, and studies in which patients were randomized based on CVC site; pooling results from studies with this much methodological heterogeneity is highly likely to give inaccurate results.

4. The included studies did not consistently assess mechanical complications, patient satisfaction, or provider satisfaction. Use of ultrasound guidance was not assessed in any of these studies.

5. The results are based primarily on observational data with high risk of selection bias.

Bottom Line:
This systematic review and meta-analysis found higher rates of CRBSI and thrombotic complications with femoral central venous catheterization compared to subclavian and internal jugular routes. The authors did not report data on mechanical complications, which were “rarely reported” in the included studies. Additional research has demonstrated lower rates of such complications with femoral access, which may offset the higher rates of infectious and thrombotic complications. This review was complicated by issues of methodological heterogeneity and a high risk of selection bias in most of the included studies.
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