
Objectives: "Our primary objective was to establish whether the jugular, subclavian or femoral CVA [central venous access] routes resulted in a lower incidence of venous thrombosis, venous stenosis or infections related to CVA devices in adult patients.  Our secondary objective was to assess whether the jugular, subclavian or femoral CVA routes influenced the incidence of catheter-related mechanical complications in adult patients; and the reasons why patients left the studies early." (p. 10)
Methods: This systematic review and meta-analysis included only randomized controlled trials of adult patients (over 16 years of age) requiring intravenous therapy via the central venous route (subclavian, jugular, or femoral veins only). Studies involving children and those involving peripherally inserted central catheters (PICC) were excluded. The primary outcome of interested was rates of catheter-related infectious complications, catheter-related thrombotic complications, or venous stenosis. Secondary outcomes included mechanical complications (arterial puncture, bleeding, hematoma, pneumothorax, hemothorax, mediastinal hematoma, misplacement of the catheter tip, and air embolism). For the purposes of the study, a major mechanical complication was any complication requiring a therapeutic procedure (including blood transfusion).
The authors searched multiple electronic databases, including the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, and CINAHL, in additional to four Chinese databases, Google scholar, bibliographies of relevant trials and conference proceedings, references of included studies. Out of 5854 citations identified from the initial search strategy, four were eligible for inclusion in this review. Two trials compared internal jugular versus subclavian catheters, one trial compared femoral versus subclavian catheters, and one trial compared femoral versus internal jugular catheters. These studies comprised 1513 total patients (with a range from 200 to 750 patients per trial). Of note, one trial comprising 736 patients enrolled patients requiring central venous access for hemodialysis.
	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. The authors searched multiple electronic databases, including the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, and CINAHL, in additional to four Chinese databases, Google scholar, bibliographies of relevant trials and conference proceedings, references of included studies. They also contacted prominent authors in the field to elicit any unpublished trials (low risk of publication bias).

	3.
	Were the primary studies of high methodological quality?
	Three of the studies appear to be of moderate to high quality. One study failed to include patients who left the study early in their analysis (incomplete outcome data), and did a poor job of describing allocation concealment. Understandably, none of the studies was able to blind patients or clinicians to group allocation, but only two of studies reported blinding of outcome assessors (observer bias).

	4.
	Were the quality assessments of the included studies reproducible?
	Yes. 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.

	II.
	What are the results?
	

	1.
	What are the overall results of the study?
	Internal jugular vs. subclavian (2 studies)
· Neither study reported a difference in catheter-related infectious complications (RR 7.0, 95% CI 0.88 to 55.86; RR 0.35, 95% CI 0.04 to 3.32).

· One study reported on thrombotic complications and found no difference between groups (RR 1.97, 95% CI 0.87 to 4.48).

· There were no significant differences in immediate complications (RR 1.00, 95% CI 0.21 to 4.84) or major mechanical complications (RR 0.33, 95% CI 0.01 to 8.09).
Femoral vs. subclavian (1 study)

· A higher risk of catheter colonization was seen in lines placed via the femoral route (RR 6.43, 95% CI 1.95 to 21.21) but there was no significant difference in the risk of catheter-related bloodstream infection (RR 2.03, 95% CI 0.19 to 22.12).
· There was a significantly higher risk of thrombotic complications in the femoral group (RR 11.53, 95% CI 2.80 to 47.52).

· There was no significant difference in immediate mechanical complications (RR 0.92, 95% CI 0.56 to 1.51) or major mechanical complications (RR 0.50, 95% CI 0.09 to 2.67).
Femoral vs. internal jugular (1 study)
· There were no significant differences in catheter colonization (RR 1.04, 95% CI 0.80 to 1.36) or catheter-related bloodstream infection (RR 0.58, 95% CI 0.14 to 2.40).
· In subgroup analysis of patients in the highest tercile of BMI, femoral catheterization was associated with an increased risk of catheter colonization (RR 1.69, 95% CI 1.08 to 2.65).
· There was no significant difference in rates of thrombotic complications (RR 0.46, 95% CI 0.21 to 1.01) or symptomatic DVT (RR 0.99, 95% CI 0.14 to 6.98).

· The risk of immediate mechanical complications was lower in the femoral group (RR 0.51, 95% CI 0.29 to 0.88) but no significant difference was seen in major mechanical complications (RR 0.33, 95% 0.03 to 3.16).

	2.
	How precise are the results?
	See above. Many of the confidence intervals are quite wide and it would appear these studies were underpowered to detect potentially clinically significant differences in important outcomes.

	3.
	Were the results similar from study to study?
	There were only two studies comparing internal jugular and subclavian catheters, and the results were similar between these two. No meta-analysis was performed and no quantitative assessment of heterogeneity was performed. There was only one study for each of the remaining comparisons.

	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?
	There does not appear to be any significant difference in outcomes between subclavian and internal jugular vein access, and neither site is more preferable based on these results. Between subclavian and femoral access, there was no difference in clinically significant infectious complications, but there were significantly more thrombotic complications with the femoral site, which may make the subclavian site more preferable. Between femoral and internal jugular sites, there was no difference in infectious complications, thrombotic complications, or major mechanical complications.

	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 subclavian rather than the femoral route based on a higher risk of thrombotic complications. It seems odd that there was no difference in outcomes between subclavian and internal jugular access or between internal jugular and femoral access.


Limitations:
1. The patients included in this review largely required central venous access for hemodialysis or long-term access for chemotherapy via tunneled lines or ports (external validity).
2. The authors were not able to evaluate the use of ultrasound guidance on complication rates.

3. One of the four studies included failed to include patients who left the study early in their analysis (incomplete outcome data), and did a poor job of describing allocation concealment.

4. Many of the confidence intervals are quite wide and it would appear these studies were underpowered to detect potentially clinically significant differences in important outcomes.
Bottom Line:
This systematic review of four studies found that while outcomes did not differ significantly between internal jugular and femoral catheterization or between internal jugular and subclavian catheterization, femoral catheterization was associated with a higher risk of thrombotic complications compared to subclavian catheterization.
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