
Objectives: "to provide a systematic review of studies evaluating the integration of ADD-RS [aortic dissection detection risk score] with DD [d-dimer]." (p. 1014)
Methods: This systematic review and meta-analysis was registered with the Prospective Register of Systematic Reviews (PROSPERO) and followed the PRISMA statement guidelines for reporting. A literature search of MEDLINE, EMBASE, and Web of Science was conducted in June 2019 and the reference lists of identified articles, systematic reviews, and meta-analyses were hand searched. Prospective or retrospective cross-sectional studies in which the integration of the ADD-RS with d-dimer was evaluated for the diagnosis of aortic dissection were eligible for inclusion. The authors further required that the diagnosis was confirmed or excluded with appropriate advanced imaging or surgical or autopsy findings and that enrollment was based on one or more symptoms consistent with aortic dissection (chest pain, abdominal pain, back pain, syncope, or perfusion deficit). Case control studies and case series were excluded.
Study design quality was assessed using the QUADAS-2 tool and reporting quality was assessed using the STARD tool. D-dimer results were analyzed using both standard and age-adjusted cutoffs. Testing and test-treatment thresholds for aortic dissection thresholds were calculated using the Pauker and Kassirer method.
Out of 680 studies identified, 12 were selected for full-text review and 4 met inclusion criteria comprising 3804 patients. Only one study was prospective. The pooled prevalence of aortic dissection syndromes in the 4 studies was 18.0% ± 5.3%.
	Guide
	Question
	Comments

	I
	Are the results valid?
	

	1.
	Did the review explicitly address a sensible question?
	Yes. The authors sought to determine the test characteristics of a combined algorithm using the ADD-RS and d-dimer levels for the diagnosis of aortic dissection syndromes. They evaluated different cutoffs for the ADD-RS (≤ 1 and 0) as well as d-dimers at both standard cutoff (< 500 ng/mL) and age-adjusted cut-offs. They also calculated test and treatment thresholds for aortic dissection syndrome to help apply these findings clinically.

	2.
	Was the search for relevant studies detailed and exhaustive?
	Somewhat. The authors searched MEDLINE, EMBASE, and Web of Science. They did not search the Cochrane Central Registry of Controlled Trials, CINAHL, or clinicaltrials.gov. They specifically did not search conference abstracts due to lack of peer review.

	3.
	Were the primary studies of high methodological quality?
	Somewhat. Risk of bias was low in all domains in one study. Only one of the included studies was prospective. Among the 3 retrospective studies, one obtained patients from an ED registry and d-dimer results were not available for 29% of the cohort (partial verification bias). Two studies only included patients with chest pain undergoing d-dimer testing. This would potentially exclude less "typical" presentations of aortic dissection and include patients in whom PE (rather than aortic dissection) was suspected. One of these final two patients only included patients admitted to the hospital after an ED visit, excluding those who were discharged home (spectrum bias).

	4.
	Were the quality assessments of the included studies reproducible?
	Yes. Study design quality was assessed using the QUADAS-2 tool and reporting quality was assessed using the STARD tool. These are well-validated tools and easily reproduced.

	II.
	What are the results?
	

	1.
	What are the overall results of the study?
	· ADD-RS = 0 and d-dimer < 500: sensitivity 99.9% (95% CI 99.3% to 100%), negative LR 0.032 (95% CI 0 to 0.086), failure rate 0.1% (95% CI 0% to 0.3%).
· ADD-RS = 0 and d-dimer < age-adjusted cutoff: sensitivity 99.9% (95% CI 99.3% to 100%), negative LR 0.027 (95% CI 0 to 0.081), failure rate 0.1% (95% CI 0% to 0.2%).

· ADD-RS ≤ 1 and d-dimer < 500: sensitivity 98.9% (95% CI 99.3% to 100%), negative LR 0.025 (95% CI 0.001 to 0.049), failure rate 0.6% (95% CI 0.2% to 0.9%).

· ADD-RS ≤ 1 and d-dimer < age-adjusted cutoff: sensitivity 97.6% (95% CI 96.3% to 98.9%), negative LR 0.048 (95% CI 0.022 to 0.074).

· The estimated test-treatment treatment threshold suggests the ADD-RS = 0 and d-dimer < 500 should be performed if the clinical probability of an aortic dissection syndrome is between 1.7% and 23.2%, while the ADD-RS ≤ 1 and d-dimer < 500 should be performed if the pretest probability is between 1.1% and 44.8%.

	2.
	How precise are the results?
	See above. The 95% confidence intervals associated with the test characteristics are fairly narrow and precise.

	3.
	Were the results similar from study to study?
	Yes. I2 values were 0% for sensitivity and negative LR for all combinations of ADD-RS and d-dimer. I2 values ranged from 28% to 84.4% for failure rates, suggesting moderate to high degrees of heterogeneity. 

	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?
	Based on these findings, the use of the ADD-RS in conjunction with a negative D-dimer has a very low negative likelihood ratio (ranging from 0.025 to 0.048, depending on the thresholds evaluated) and should substantially reduce disease probability when used.

	2.
	Were all patient important outcomes considered?
	The only "outcomes" being assessed were the test characteristics of the ADD-RS score in conjunction with d-dimer. Further research demonstrating a decrease in advanced imaging (i.e. CT scan) without a concomitant rise in morbidity or mortality would be helpful in demonstrating the utility and safety of this strategy.

	3.
	Are the benefits worth the costs and potential risks?
	Uncertain. Unfortunately, the included studies were not of universally high quality, and the potential sources of bias make it difficult to recommend the use of these strategies for patients with suspicion for aortic dissection syndromes. Further high-quality evidence may be necessary to prove the safety of this strategy.


Limitations:
1. Study quality was overall poor, with three of the included studies at risk of partial verification bias, selection bias, and spectrum bias.
2. The authors did not search conference abstracts over concerns regarding lack of peer review. Unfortunately, this puts this review at risk of publication bias.

3. Despite low measured statistical heterogeneity, the included studies have a high degree of clinical and methodological heterogeneity. There was also significant statistical heterogeneity for specificity and positive likelihood ratio measurements.

4. No impact analysis has been performed to demonstrate a reduction in advanced imaging without an increase in morbidity or mortality when an ADD-RS/d-dimer strategy is used.
Bottom Line:
This systematic review and meta-analysis found that a strategy using low ADD-RS scores and negative d-dimer resulted in a sufficiently low negative LR to allow this to be used in patients with a clinical suspicion for aortic dissection but a low pre-test probability. The included studies were mostly of low quality with high risk of bias limiting the interpretation of these results.
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