
Objectives: "We have performed a prospective multicenter study assessing the accuracy and efficiency of a diagnostic strategy integrating ADD-RS [aortic dissection detection risk score] with DD [d-dimer] testing." (p. 251)
Methods: This multicenter, international, prospective observational study was conducted at 6 hospitals in 4 countries between 2014 and 2016. Adult patients over 18 years of age who experienced one or more of the following symptoms within the previous 14 days were eligible for enrollment: chest pain, abdominal pain, back pain, syncope, or signs/symptoms of a perfusion deficit. Patients were only included if there was enough concern for an acute aortic syndrome (AAS) to rule this out. Exclusion criteria were trauma as the cause of symptoms or unwillingness to participate.
All patients underwent d-dimer testing, whereas all other diagnostic decisions were at the discretion of the treating clinicians (who were aware of the pretest probability assessment [ADD-RS] and d-dimer results). A d-dimer cutoff value of 500 ng/mL was used. A CT angiogram (CTA), trans-esophageal echocardiogram (TEE), magnetic resonance angiography (MRA), surgery results, or autopsy results were considered conclusive for the diagnosis of AAS. Patients not undergoing any of these were evaluated by telephone interview or outpatient visit 14 days after ED discharge for any diagnosis of AAS, subsequent ED visit, hospital admission, or death. Case adjudication for a diagnosis of AAS was performed independently by 2 "expert physicians" who were blinded to ADD-RS and d-dimer results (gold standard).
Two diagnostic strategies were evaluated: 1) ADD-RS = 0 and negative d-dimer test; 2) ADD-RS ≤ 1 and negative d-dimer. The primary outcome was the failure rate of these strategies. There were 1930 patients enrolled. Eighty of these were excluded, leaving 1850 patients in the final analysis. The ADD-RS was 0 in 438 patients and 1 in 1071 patients. The median age was 62 years and 37.7% were female. AAS was adjudicated in 241 patients (13%).
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did clinicians face diagnostic uncertainty?
	Yes. Only patients with symptoms compatible with AAS (chest pain, abdominal pain, back pain, syncope, or signs/symptoms of a perfusion deficit) in whom the clinician felt AAS needed to be excluded were eligible for enrollment.

	B.
	Was there a blind comparison with an independent gold standard applied similarly to all patients?                                      

(Confirmation Bias)
	No. The gold standard was independent adjudication by 2 physicians. While these physicians were blinded to ADD-RS and d-dimer results (to avoid confirmation bias), not all patients underwent the same testing to confirm or refute the presence of an AAS. Only 865 patients (46.8%) underwent CTA, TEE, MRA, surgery, or autopsy (differential verification bias).

	C.
	Did the results of the test being evaluated influence the decision to perform the gold standard? 

(Ascertainment Bias)
	Yes. "Subsequent diagnostic and clinical decisions were based on clinical judgment by physicians who were not blinded to the items for pretest probability assessment and to the DD test result." This places the study at risk of diagnostic review bias.


	II.
	What are the results?
	

	A.
	What likelihood ratios were associated with the range of possible test results?
	· ADD-RS =1 had a sensitivity of 95% (95% CI 91.5 to 97.4%), specificity of 26.4% (95% CI 24.3 to 28.7%), negative predictive value 97.3% (95% CI 95.3 to 98.6%) and negative LR 0.19 (95% CI 0.11 to 0.33).
· Negative D-dimer had a sensitivity of 96.7% (95% CI 93.6 to 98.6%), specificity of 64% (95% CI 61.6 to 66.4%), negative predictive value 99.2% (95% CI 98.5 to 99.7%) and negative LR 0.05 (95% CI 0.03 to 0.1).
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NPV, % 99.7 (98.1-100) 99.7 (99.1-99.9)
LR- 0.02 (0.003-0.16) 0.02 (0.01-0.07)

AAS indicates acute aortic syndrome; ADD-RS, aortic dissection detection
risk score; Cl, confidence interval; DD, D-dimer; LR, likelihood ratio; NPV,
negative predictive value; and PPV, positive predictive value.





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

	A.
	Will the reproducibility of the test result and its interpretation be satisfactory in my clinical setting? 
	Yes.  The D-dimer is a well-validated lab test that is used widely in multiple settings.  It's utility in some disease process, such as thromboembolic disease, has been well established.  While the authors did not compare ADD-RS scores for multiple providers to assess inter-rater reliability, this scoring system has been validated in multiple settings.

	B.
	Are the results applicable to the patients in my practice?
	Yes.  It is common to see patients in our emergency department in whom aortic dissection is included in the differential diagnosis, and in whom we would like to evaluate for dissection as the cause of the patient’s symptoms.  We commonly perform advanced imaging (primarily CT aortic angiogram and MRI) in order to rule-out aortic dissection. While this study was conducted in Europe and South America, the presentation and diagnosis of aortic dissection and other aortic syndromes should be similar in our institution.

	C.  
	Will the results change my management strategy?
	No. While this prospective study demonstrates adequate negative likelihood ratios and low miss rates associated with the ADD-RS score and negative d-dimer, this remains a single that has not been validated. Given the high morbidity and mortality associated with the missed diagnosis of AAS, and the low incidence of the disease, a higher level of evidence will need to be achieved before I would feel comfortable using the diagnostic rule-out strategy in cases where I am concerned for AAS.

	D. 
	Will patients be better off as a result of the test?
	No As stated above, this is a high-risk diagnosis and requires a very high level of evidence to ensure that an inappropriate number of cases are not missed. CT angiography is a relatively safe and highly accurate diagnostic modality for this disease process, and therefore should remain the diagnostic test of choice. Low risk patients with a history of severe allergic reaction to contrast media may benefit from this diagnostic strategy.


Limitations:

1. Despite using the need for rule-out of AAS as an inclusion criterion, less than half of patients underwent diagnostic imaging or AAS, suggesting an overall lower risk group of patients (spectrum bias).
2. Less than half of patients (46.8%) underwent CTA, TEE, MRA, surgery, or autopsy (differential verification bias).
3. Clinicians who decided which diagnostic tests to order were not blinded to ADD-RS or d-dimer results (diagnostic review bias).
Bottom Line:
This large, prospective, multicenter study found that a strategy of ADD-RS score = 0 or ≤ 1, combined with a negative d-dimer, both had a negative LR 0.02 and negative predictive values of 99.7% for ruling out acute aortic syndromes. While promising, the high morbidity and mortality associated with these syndromes requires a high level of evidence to influence practice, and these results may need to be validated before any change to guidelines is made.
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