Research Question What is the diagnostic accuracy of YEARS and the Adjust-Unlikely clinical decision rule for

Study Summary Design

Population: Inclusion

Population: Exclusion

Methods/Analysis

Primary Outcomes

Secondary Outcomes

detecting pulmonary embolism in the emergency department?

Prospective, consecutive-enrollment, two-centre observational study
with blinded adjudicators that assessed for PE on imaging

Patients tested for PE via the departmental PE order set by an
emergency physician between November 4, 2019 - June 7, 2021

Patients who did not have YEARS criteria recorded on the PE order
set, and repeat ED visits within 30d of index presentation.

Standard pathway entailed advanced imaging (CT-PE/VQ Scan) for all
patients with D-dimer > 500ng/mL.

YEARS pathway entailed advanced imaging (CT-PE/VQ Scan) for all
patients with D-dimer > 1000ng/mL and no patients with D-dimer
<500ng/mL. Imaging for D-dimer 500-1000ng/mL was dependent on
whether patients had YEARS criteria (1. PE is the most likely
diagnosis, 2. Clinical signs of DVT, 3. Hemoptysis).

Adjust-Unlikely pathway entailed advanced imaging (CT-PE/VQ Scan)
for all patients with D-dimer > age-adjusted cut-off (pt age x
10ng/mL) and no patients with D-dimer <500ng/mL. Imaging for D-
dimer between 500 and age-adjusted cut-off was dependent on
Adjust-Unlikely criteria (PE is the most likely diagnosis — yes/no)

YEARS for detecting PE within 30d of initial ED encounter
Sens. 92.6%, Spec. 45%, NPV 98.6%, PPV 12.8%

Adjust-Unlikely for detecting PE within 30d of initial ED encounter
Sens. 100%, Spec. 32.4%, NPV 100%, PPV 11.4%

Reduced Imaging Requirements
- YEARS pathway would have reduced imaging by 20.7%
compared to imaging using a D-dimer cut-off of 500ng/mL
- Adjust-Unlikely pathway would have reduced imaging by
8.5% compared to imaging using a D-dimer cut-off of
500ng/mL

Safety Outcomes
- PE would have been missed in 2.8% of patients ruled out by
the YEARS pathway
- PE would have been missed in 0% of patients ruled out by
Adjust-Unlikely Pathway



® YEARS/Adjust-Unlikely criteria recorded by ER physicians blinded to labs and imaging
® Outcome measure (PE vs. no PE) adjudicated by thrombosis physicians blind to
YEARS/Adjust-Unlikely score, labs and timing of pt presentation
® Pretest probability not reported
o Presumed, but not reported if physicians applied PERC prior to investigations
and study enrollment. The inclusion of PERC negative patients could have
increased the number imaged under standard protocols. By this, the
secondary outcome of % decrease in imaging would be inflated.
e Excluded patients had a higher prevalence of PE (13.6% vs. 8%) for reasons unclear
® Approx. 10% of pts with D-dimer >500ng/mL did not undergo imaging
O Are physicians already applying YEARS and Age-Adjusted pathways?
® Most studies have 90d (vs. 30d here) follow-up for VTE occurrence
e DVT was not considered a surrogate marker for PE, despite clinical signs of DVT being
present in nearly 10%
® Outcome measure (missed PE) dependent on patients returning to one of 3 hospitals

' in Hamilton. Follow-up elsewhere would have been missed
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Bottom Line(s)

1. The continued use of subjective criterion (e.g. PE most likely) means that clinician gestalt remains an important
part of VTE work-up.
a. Consciously or unconsciously, we apply the criterion of Well’s / PERC / Geneva to our “clinician gestalt.”
b. Each physician’s method for determining if “PE most likely” or “PE not most likely” will vary, and without
standardization, it can be difficult to compare our practice with the studies.
2. Our Group’s Approach
a. Thinking About PE:
i.  Wells Criteria <4.5 = PE Unlikely -> Can Use PERC -> Negative PERC -> No Investigation
ii.  Wells Criteria <4.5 = PE Unlikely -> Fails PERC -> D-Dimer
iii.  Wells Criteria >4.5 = PE Likely -> D-Dimer
b. D-Dimer Pathway
i D-Dimer -> Age-Adjusted vs. YEARS Pathway -> D-Dimer Below Cut-Off -> No Imaging
ii. D-Dimer -> Age-Adjusted vs. YEARS Pathway -> D-Dimer Above Cut-Off -> Imaging
c. Bypass Route (Straight to Imaging)
i Physician Gestalt
ii.  High Probability Well’s Criteria >6 (l.e. Three-Tiered Approach)
3. Perhaps further studies should look into how reliably we call “PE most likely” (i.e. how many patients do we
inappropriately classify as “PE most likely”?)
a. Maybe the better question is, what missed PE rate or over-imaging rate are we comfortable with?

Both strategies (YEARS and Adjust-Unlikely) would have decreased imaging in comparison to standard diagnostic
strategies in ED patients being investigated for pulmonary embolism. This study validates YEARS, albeit with a lower
sensitivity than in other published validation studies. Adjust-Unlikely may be more sensitive but needs prospective
validation prior to implementation.



