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Abstract
Objective The primary objective was to quantify the prognostic association between various D-dimer thresholds and 30-day 
PE diagnosis among emergency department (ED) patients with suspected SARS-CoV-2 infection.
Methods This was a retrospective study of patients enrolled in the Canadian COVID-19 ED Rapid Response Network 
(CCEDRRN) registry from March 1, 2020 to July 2, 2021. We included consecutive adults (≥ 18 years) presenting to 49 EDs 
with chest pain, shortness of breath, hypoxia, syncope, presyncope, or hemoptysis who were tested for both SARS-CoV-2 
and D-dimer at index ED visit. The primary outcome measure was the sensitivity, specificity, and negative predictive value 
of D-dimer test thresholds for the outcome of 30-day PE diagnosis.
Results Among 10,837 patients included in our study, 404 (3.7%) were diagnosed with PE at 30-days. A standard D-Dimer 
threshold of 500 ng/mL had a sensitivity of 97.8% (95% confidence interval [CI] 95.8–99.0%), specificity of 40.9% (95% 
CI 39.9–41.8%), and negative predictive value of 99.8% (95% CI 99.6–99.9%). An age-adjusted D-dimer threshold had a 
sensitivity of 96.0% (95% CI 93.6–97.7%), specificity of 48.5% (95% CI 47.5–49.4%), and negative predictive value of 99.7% 
(95% CI 99.5–99.8%). D-dimer testing had slightly lower prognostic performance among SARS-CoV-2 positive compared 
to SARS-CoV-2 negative patients in predicting 30-day PE diagnosis.
Conclusions Among ED patients with suspected SARS-CoV-2, the standard 500 ng/mL and age-adjusted D-dimer thresholds 
were comparable for the prediction of PE at 30-days. The prognostic performance of D-dimer was lower among SARS-
CoV-2 positive patients.
Trial registration Clinicaltrials.gov, NCT04702945.

Keywords COVID-19 · Coronavirus disease 2019 · SARS-COV-2 · D-dimer · Pulmonary embolism · Venous 
thromboembolism · Computed tomography pulmonary angiogram

Résumé
Objectif L'objectif principal était de quantifier l'association pronostique entre différents seuils de D-dimères et le diagnostic 
d'EP à 30 jours chez les patients des services d'urgence suspectés d'être infectés par le SRAS-CoV-2.
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Méthodes Il s'agissait d'une étude rétrospective des patients inscrits au registre du réseau canadien de réponse rapide aux 
urgences COVID-19 (CCEDRRN) du 1er mars 2020 au 2 juillet 2021. Nous avons inclus des adultes consécutifs (>18 
ans) se présentant dans 49 services d'urgence pour une douleur thoracique, un essoufflement, une hypoxie, une syncope, 
une présyncope ou une hémoptysie et qui ont été testés à la fois pour le SRAS-CoV-2 et les D-dimères lors de la visite de 
référence aux urgences. Le principal critère d'évaluation était la sensibilité, la spécificité et la valeur prédictive négative des 
seuils du test des D-dimères pour le diagnostic de l'EP à 30 jours.
Résultats Parmi les 10 837 patients inclus dans notre étude, 404 (3,7 %) ont reçu un diagnostic d'EP à 30 jours. Un seuil 
standard de D-Dimer de 500 ng/mL avait une sensibilité de 97,8 % (intervalle de confiance [IC] à 95 % 95,8-99,0 %), une 
spécificité de 40,9 % (IC à 95 % 39,9-41,8 %) et une valeur prédictive négative de 99,8 % (IC à 95 % 99,6-99,9 %). Un seuil 
de D-dimères ajusté à l'âge avait une sensibilité de 96,0% (IC à 95 % 93,6-97,7 %), une spécificité de 48,5% (IC à 95 % 47,5-
49,4 %) et une valeur prédictive négative de 99,7 % (IC à 95 % 99,5-99,8 %). Le test des D-dimères avait une performance 
pronostique légèrement inférieure chez les patients positifs pour le SRAS-CoV-2 par rapport aux patients négatifs pour le 
SRAS-CoV-2 en ce qui concerne la prédiction du diagnostic d'EP à 30 jours.
Conclusions Chez les patients des urgences suspectés d'être atteints du SRAS-CoV-2, les seuils standard de 500 ng/ml et les 
seuils de D-dimères ajustés à l'âge étaient comparables pour la prédiction de l'EP à 30 jours. La performance pronostique 
des D-dimères était plus faible chez les patients positifs pour le SRAS-CoV-2.
Enregistrement de l'essai Clinicaltrials.gov, NCT04702945.

Mots clés COVID-19 · Maladie du coronavirus 2019 · SRAS-COV-2 · D-dimères · Embolie pulmonaire · Thromboembolie 
veineuse · Angiographie pulmonaire par tomodensitométrie

Clinician’s capsule 

What is known about the topic?
Pulmonary embolism (PE) risk stratification is par-
ticularly challenging in the setting of concurrent sus-
pected SARS-CoV-2 infection.

What did this study ask?
What was the prognostic association between various 
D-dimer thresholds and 30-day PE diagnosis among 
ED patients with suspected SARS-CoV-2 infection?

What did this study find?
In this multi-centre study of ED patients tested for 
SARS-CoV-2, standard and age-adjusted D-dimer 
testing strategies ruled out PE diagnosis at 30-days 
with similarly high sensitivity and negative predictive 
value, irrespective of patient SARS-CoV-2 status.

Why does this study matter to clinicians?
In ED patients with suspected SARS-CoV-2, a nega-
tive standard or age-adjusted D-dimer test at index 
visit is associated with very low incidence of PE 
within the following 30-days.

Introduction

Background

Patients with SARS-CoV-2 infection appear to be at elevated 
risk of venous thromboembolic disease (VTE) [1]. Most 

studies estimating VTE risk in patients with SARS-CoV-2 
infection have focused on hospitalized patients, in whom 
pulmonary embolism (PE) has been reported in 13–32% of 
patients depending on SARS-CoV-2 infection severity [2–4].

While prior research has explored the diagnostic perfor-
mance of standard (500 ng/mL) and age-adjusted D-dimer for 
PE diagnosis in the setting of SARS-CoV-2 [5, 6], as well 
as the prognostic association between D-dimer and mortality 
among hospitalized SARS-CoV-2 patients [7, 8], an evalua-
tion of the prognostic association between D-dimer and subse-
quent PE risk in a cohort of ED patients with suspected SARS-
CoV-2 infection is lacking.

Importance

Patients with suspected SARS-CoV-2 often undergo investiga-
tion for PE in the ED due to symptom overlap and a paucity 
of evidence on optimal utilization of D-dimer testing in this 
patient population [9, 10]. Approximately 1 in 10 patients with 
SARS-CoV-2 infection have two or more ED visit events over 
the first 30-days following index diagnosis, often resulting in 
repeat testing for persistent or worsening symptoms [9].

Evaluating the prognostic association between initial 
D-dimer values and subsequent PE risk in the acute to a suba-
cute phase of SARS-CoV-2 infection may inform decision-
making for ED evaluation of nonspecific cardiorespiratory 
symptoms, particularly in the setting of recurrent ED visits 
for persistent symptoms or in resource-limited settings where 
transport to sites with confirmatory imaging capability is 
costly and resource-intensive.
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Goals of this investigation

Our primary aim was to evaluate the prognostic utility of 
standard and age-adjusted D-dimer threshold concentrations 
for predicting 30-day PE diagnosis in ED patients with sus-
pected SARS-CoV-2 infection. Our secondary aim was to 
compare the prognostic performance of D-dimer thresholds 
with 30-day PE diagnosis according to SARS-CoV-2 status.

Methods

Study design and setting

This registry-based prognostic association study used data 
from the multicenter Canadian COVID-19 Emergency 
Department Rapid Response Network (CCEDRRN) [11]. 
Details about CCEDRRN, including data collection meth-
ods, data quality and validation, standard operating pro-
cedures, governance and patient engagement have previ-
ously been published [11], along with completed risk score 
development studies [12–14]. The research ethics boards 
of all participating sites reviewed and approved the study 
with a waiver for informed consent for registry enrolment. 
The funding organizations had no role in the study conduct, 
data analysis, manuscript preparation. CCEDRRN’s patient 
engagement committee reviewed and provided feedback on 
the analytic protocol and the manuscript. This study follows 
the Standards for Reporting Diagnostic accuracy studies 
(STARD) reporting recommendations [15].

Participants

The CCEDRRN registry enrolls consecutive patients tested 
for SARS-CoV-2 at participating EDs (with a small num-
ber of sites enrolling only consecutive patients who tested 
positive). Our study includes patients enrolled in the registry 
between March 1, 2020 and July 2, 2021 (Supplementary 
Table 1) who were 18 years of age or older, tested for SARS-
CoV-2 in the ED or within 24 h of arrival at index visit, 
tested for D-dimer at index ED visit, and presented with one 
or more of the following presenting triage complaints: chest 
pain, shortness of breath, hypoxia, syncope, presyncope, 
or hemoptysis. This symptom list was adapted from prior 
work evaluating presenting complaint codes that identify 
ED patients most likely to undergo PE investigation [16, 17].

We defined suspected SARS-CoV-2 infection as admin-
istration of a SARS-CoV-2 nucleic acid amplification test at 

or within 24 h of the index ED visit. At the time of the study, 
CCEDRRN sites exclusively used nucleic acid amplification 
testing to diagnose SARS-CoV-2 infection. For patients with 
multiple ED visits within the enrollment period, we con-
sidered the first documented visit within CCEDRRN as the 
index visit and utilized D-dimer concentrations measured 
during the first ED index visit. There were no other exclu-
sion criteria.

Data collection

The CCEDRRN registry collected the following data from 
49 participating sites: demographic and social variables, 
vital signs, symptoms, comorbid conditions (derived from 
the International Severe Acute Respiratory and Emerging 
Infection Consortium (ISARIC) reporting form [18]) infec-
tion risk factors, the results of laboratory tests and diagnostic 
imaging, health resource utilization and patient outcomes. 
Trained research assistants abstracted data at each site using 
electronic medical record extraction and manual review of 
health records, depending on site-specific documentation 
practices. Research assistants were blinded to the objectives 
of this study. The reliability of health record data abstraction 
was verified by comparing key clinical variables abstracted 
retrospectively from the health record with prospective data 
collection in a sample of patients [11]. The CCEDRRN 
central coordinating office conducted regular data quality 
checks and verified extreme and outlying values at each par-
ticipating site to ensure data quality, and a national coordi-
nator reviewed site study logs to ensure capture of ≥ 99% of 
consecutive eligible patients.

D‑dimer measurement

D-dimer assay types at each enrolling site are summarized 
in Supplementary Table 2. We converted all D-dimer con-
centrations to ng/mL fibrinogen equivalent units (FEU) by 
using unit conversions where necessary and using the for-
mula FEU = 2 × D-dimer Units (DDU) [19]. For the stand-
ard D-dimer threshold, we considered a concentration less 
than 500 ng/ml FEU negative for all patients. For the age-
adjusted threshold, we considered a concentration less than 
500 ng/ml FEU negative in patients younger than age 50 
and in patients 50 years of age or older, we considered the 
D-dimer negative if the concentration was lower than a value 
of the patient’s age multiplied by 10 [20]. For patients with 
multiple ED visits, we only evaluated the D-dimer value 
drawn at index ED visit, although PE outcomes observed 
on subsequent ED visits within the 30-day follow-up period 
were included as outcomes.



137Canadian Journal of Emergency Medicine (2023) 25:134–142 

Vol.:(0123456789)1 3

Outcomes

The primary outcome was the diagnosis of PE at 30-days 
based on either a positive CTPA test or an ED or hospital 
diagnosis of PE abstracted by trained research assistants 
(RAs) reviewing records at each site for any CCEDRRN 
documented encounter within 30 days of index ED visit. 
RAs manually reviewed patient records (either electroni-
cally or physically depending on site-specific chart stor-
age protocols) and coded outcomes as PE positive if any of 
the following specific terms were identified on the ED or 
hospital diagnosis fields: “PE”, “pulmonary embolism”, or 
“acute pulmonary embolism”. RAs were instructed to 
code any diagnoses with the word “suspected” as “other” 
rather than PE positive. ICD-10 codes were not used in the 
data abstraction protocol. Ventilation Perfusion (VQ) scan 
results were not captured in CCEDRRN. Outcomes were 
ascertained using health record reviews for a minimum of 
30 days, including any subsequent visits or hospitalizations 
for patients who were not admitted at the index visit or 
whose index admission was less than the full 30-day fol-
low-up period [11]. For patients with hospitalization events 
lasting > 30-days, data were censored at 30-day follow-up.

Statistical analysis

The primary analysis was the prognostic association of 
standard and age-adjusted D-dimer thresholds and 30-day 
PE diagnosis. Secondary analyses included evaluation 
of prespecified D-dimer thresholds (age-adjusted and 
500–5000 ng/mL thresholds in 500 ng/mL increments) for 
30-day PE diagnosis and prognostic performance stratified 
by SARS-CoV-2 status.

We calculated the sensitivity, specificity, negative likeli-
hood ratio, and negative predictive value for all D-dimer 
concentrations with 95% confidence intervals (CIs). Chi-
square analysis was used to calculate p-values. We consid-
ered a p-value less than 0.05 statistically significant. We con-
ducted all analyses using R version 4.05 and RStudio version 
1.3.1093. To ensure patient privacy, a cell size restriction 
policy prevented us from publishing cell counts under five.

Results

Study population

The CCEDRRN registry enrolled 125,630 patients between 
March 1, 2020 and July 2, 2021, of which 10,837 (8.6%) met 

Fig. 1  Patient flow diagram
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our inclusion criteria (Fig. 1). Among those, 4311 (39.8%) 
tested positive for SARS-CoV-2. By 30-days follow-up from 
the index visit, 404 (3.7%) had been diagnosed with a PE 
based on either CTPA results or ED or hospital diagnosis, 
with the majority of PE diagnoses made at the time of the 
index ED visit (Table 1). 

Compared with SARS-CoV-2 negative cases, SARS-
CoV-2 positive patients were more likely to arrive by 
ambulance, more likely to present with shortness of 

breath or hypoxia rather than chest pain, had less smok-
ing or vaping history, had shorter ED length of stay, and 
were more likely to be hospitalized (60.1% vs 38.8%). The 
proportion of patients with PE diagnosis at 30 days was 
lower among SARS-CoV-2 positive patients as compared 
to SARS-CoV-2 negative patients (3.1% vs 4.1%, respec-
tively; p = 0.004).

Table 1  Baseline characteristics according to SARS-CoV-2 status

a CTAS = Canadian Triage Acuity Scale (1 = resuscitation, 2 = emergent, 3 = urgent, 4 = less urgent, 5 = non-urgent)
b Hypoxia = triage text containing “hypoxia” or presenting oxygen saturation < 90%
c Pulmonary disease = asthma, pulmonary fibrosis, or other chronic lung disease
d ED LOS = ED Length of Stay
e CTPA = computed tomography pulmonary angiogram

Characteristic SARS-COV-2 positive
(N = 4311)

SARS-COV-2 negative
(N = 6526)

Demographics
 Age, median (IQR) 57 (27) 59 (32)
 Female, N (%) 2076 (48.2) 3649 (55.9)
 Arrival by Ambulance N (%) 2317 (53.7) 2186 (33.5)

Presentation  CTASa Acuity, N (%)
 CTAS 1 – 2 2092 (48.5) 3305 (50.6)
 CTAS 3 – 5 2217 (51.4) 3210 (49.2)

Presenting complaint/symptom, N (%)
 Chest pain 1681 (39.0) 3670 (56.2)
 Shortness of breath 3752 (87.0) 5030 (77.1)
  Hypoxiab 455 (10.6) 269 (4.1)
 Syncope/presyncope 396 (9.2) 799 (12.2)
 Hemoptysis 142 (3.3) 147 (2.3)

Comorbidities, N (%)
 Hypertension 1523 (35.3) 2184 (33.5)
 Diabetes 866 (20.1) 885 (13.6)
 Obesity 164 (3.8) 173 (2.7)
 Coronary Artery disease or heart failure 401 (9.3) 910 (13.9)
 Pulmonary  diseasec 666 (15.4) 1272 (19.5)
 Chronic kidney disease or dialysis 188 (4.4) 319 (4.9)
 Liver disease 54 (1.3) 91 (1.4)
 Rheumatologic disorder 276 (6.4) 561 (8.6)
 Active cancer 149 (3.5) 484 (7.4)
 Tobacco smoking or vaping 414 (9.6) 1280 (19.6)
 Alcohol misuse  < 5 22 (0.3)

Resource utilization
 ED  LOSd in minutes, Median (IQR) 397 (252) 425 (410)
 Chest X-ray ordered, N (%) 4256 (98.7) 6447 (98.8)
  CTPAe ordered, N (%) 1394 (32.3) 2375 (36.4)

Hospitalized, N (%) 2590 (60.1) 2534 (38.8)
30-day PE, N (%)
 Diagnosis at index visit 120 (2.8) 269 (4.1)
 Diagnosis at 30-days follow-up 12 (0.3)  < 5
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Prognostic association of d‑dimer testing 
and 30‑day PE

The standard D-dimer threshold of 500 ng/mL had a sensi-
tivity of 97.8% (95% CI 95.8–99.0%), specificity of 40.9% 
(95% CI 39.9–41.8%), and negative predictive value of 
99.8% (95% CI 99.6–99.9%), while the age-adjusted D-dimer 
had a sensitivity of 96.0% (95% CI 93.6–97.7%), specific-
ity of 48.5% (95% CI 47.5–49.4%), and negative predictive 
value of 99.7% (95% CI 99.5–99.8%) for the diagnosis of 
30-days PE among all enrolled patients (Table 2). All other 
D-dimer thresholds had sensitivities < 90% but preserved 
high negative predictive values (Table 2). The prognostic 
performance of D-dimer was lower among SARS-CoV-2 
positive as compared to negative patients. This difference in 
prognostic performance between SARS-CoV-2 positive as 
compared to negative patients held true for both the standard 
500 ng/mL threshold (sensitivity 96.2% vs 98.5% and speci-
ficity 31.4% vs 47.2%, respectively) and the age-adjusted 
threshold (sensitivity 93.9% vs 97.1% and specificity 38.9% 
vs 54.9%) (Table 3). 

Discussion

Interpretation of findings

Among patients with suspected SARS-CoV-2 infection, both 
standard (500 ng/mL) and age-adjusted D-dimer thresholds 
demonstrated strong prognostic associations for identifying 
patients at low risk of 30-days PE diagnosis, irrespective of 
final SARS-CoV-2 status. We found prognostic performance 
to be slightly lower among SARS-CoV-2 positive patients 
compared to SARS-CoV-2 negative patients.

The observed association between SARS-CoV-2 infection 
[1] and elevated VTE risk introduces a significant challenge 
for ED physicians managing patients with persistent non-
specific cardiorespiratory symptoms where PE remains on 
the differential diagnosis. Beyond its utility as a prognostic 
marker of SARS-CoV-2 infection severity and mortality risk 
[7, 8], low D-dimer values below a standard (500 ng/mL) or 
age-adjusted threshold appear to predict a very low risk of 

Table 2  D-dimer test threshold performance for predicting 30-day PE diagnosis

Test threshold Sensitivity, SN
(95% CI)

Specificity, SP
(95% CI)

Negative Likelihood Ratio, NLR
(95% CI)

Negative Predictive Value, NPV
(95% CI)

500 ng/mL 0.978 (0.958 to 0.990) 0.409 (0.399 to 0.418) 0.055 (0.029 to 0.104) 0.998 (0.996 to 0.999)
1000 ng/mL 0.854 (0.816 to 0.887) 0.680 (0.671 to 0.689) 0.215 (0.169 to 0.272) 0.992 (0.989 to 0.994)
1500 ng/mL 0.750 (0.705 to 0.791) 0.798 (0.790 to 0.806) 0.313 (0.265 to 0.371) 0.988 (0.985 to 0.990)
2000 ng/mL 0.668 (0.620 to 0.714) 0.855 (0.849 to 0.862) 0.388 (0.338 to 0.445) 0.985 (0.983 to 0.988)
2500 ng/mL 0.604 (0.554 to 0.652) 0.892 (0.886 to 0.898) 0.444 (0.393 to 0.501) 0.983 (0.980 to 0.986)
3000 ng/mL 0.567 (0.517 to 0.616) 0.908 (0.902 to 0.913) 0.477 (0.427 to 0.533) 0.982 (0.979 to 0.984)
3500 ng/mL 0.520 (0.470 to 0.569) 0.920 (0.914 to 0.925) 0.520 (0.470 to 0.569) 0.980 (0.977 to 0.983)
4000 ng/mL 0.411 (0.362 to 0.461) 0.951 (0.947 to 0.955) 0.619 (0.571 to 0.672) 0.977 (0.973 to 0.979)
4500 ng/mL 0.282 (0.239 to 0.329) 0.970 (0.966 to 0.973) 0.740 (0.696 to 0.787) 0.972 (0.969 to 0.975)
5000 ng/mL 0.262 (0.220 to 0.308) 0.974 (0.970 to 0.977) 0.758 (0.715 to 0.803) 0.974 (0.970 to 0.977)
Age-Adjusted 0.960 (0.936 to 0.977) 0.485 (0.475 to 0.494) 0.082 (0.051 to 0.132) 0.997 (0.995 to 0.998)

Table 3  D-dimer test performance for 30-day PE diagnosis according to SARS-CoV-2 status

D-dimer threshold Sensitivity, SN (95% CI) Specificity, SP (95% CI) Negative Predictive Value, NPV 
(95% CI)

SARS-CoV-2
Positive

SARS-CoV-2
Negative

SARS-CoV-2
Positive

SARS-CoV-2
Negative

SARS-CoV-2
Positive

SARS-CoV-2
Negative

500 ng/mL 0.962 (0.914 to 
0.988)

0.985 (0.963 to 
0.996)

0.314 (0.300 to 
0.329)

0.472 (0.459 to 
0.484)

0.996 (0.991 to 
0.999)

0.999 (0.997 to 
1.00)

Age-adjusted 
D-dimer

0.939 (0.884 to 
0.973)

0.971 (0.943 to 
0.987)

0.389 (0.374 to 
0.404)

0.549 (0.536 to 
0.561)

0.995 (0.990 to 
0.998)

0.998 (0.995 to 
0.999
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30-days PE occurrence, even among patients with confirmed 
SARS-CoV-2 infection.

Despite a higher proportion of hospitalizations among 
SARS-CoV-2 positive patients, we observed a lower 30-day 
PE prevalence in this cohort. It is possible that this reflects 
the broader application of D-dimer for indications beyond 
VTE diagnosis in patients with confirmed SARS-CoV-2 
infection (ie. trending infection severity). Alternatively, it 
may be due to baseline imbalances in pre-test probability 
for PE between the two groups, which we were unable to 
ascertain utilizing data from the CCEDRRN registry.

Comparison to previous studies

Our findings expand upon prior literature demonstrat-
ing the prognostic role of D-dimer among SARS-CoV-2 
patients [7, 8] and suggests that symptomatic ED patients 
with negative index visit D-dimer (according to either 
standard or age-adjusted thresholds) are at low risk of 
subsequent 30-days PE complications, irrespective of 
SARS-CoV-2 status. These findings should not be directly 
compared to existing diagnostic accuracy studies given 
methodological differences, however, results may help 
inform clinician considerations for potentially low-value 
repeat PE testing in patients with recurrent ED visits for 
nonspecific cardiorespiratory symptoms in the setting of 
suspected SARS-CoV-2.

We found a 30-day PE prevalence (3.7%) lower than 
prior literature focused on VTE prevalence in hospitalized 
SARS-CoV-2 patients [2–4]. This likely reflects the broad 
range of both symptom severity and pre-test probability for 
PE captured within our cohort.

Strengths and limitations

Our analysis captured a broad and representative spectrum 
of symptomatic ED patients including 53% who were well 
enough to be discharged home. The inclusion of all patients 
with suspected SARS-CoV-2, irrespective of final SARS-
CoV-2 test result, reflects the clinical context in which most 
ED physicians currently practice, where SARS-CoV-2 sta-
tus is often not confirmed at the first point of contact, and 
where both SARS-CoV-2 infection and PE remain on the 
differential diagnosis.

Our study was unable to capture clinician gestalt for 
pre-test probability of PE, and other variables required for 
clinical risk stratification tools (such as the Wells PE and 
YEARS criteria) [21, 22]. We were therefore unable to 
evaluate the combined prognostic performance of D-dimer 
with pre-test probability tools in this study population. By 
including all eligible patients who received D-dimer testing 

in our cohort, we potentially captured an overinclusive 
sample where D-dimer testing was performed for SARS-
CoV-2 prognostication rather than PE investigation. This 
could have skewed the population either higher or lower for 
overall pre-test probability compared to a general ED popu-
lation undergoing PE testing (ie. higher if it was selected 
for more symptomatic patients, lower if it excluded patients 
who were felt to be high enough risk that they proceeded 
directly to diagnostic imaging without D-dimer risk stratifi-
cation). Despite this, our results demonstrate high negative 
predictive value across all tested patients at both standard 
and age-adjusted D-dimer test thresholds. Readers should 
keep in mind that negative predictive value is affected by 
disease prevalence and should be interpreted in the context 
of our low (3.7%) observed event rate. Ventilation perfu-
sion (VQ) scan results were unavailable in the CCEDRRN 
database and therefore were not included in the study out-
come. This would likely have only missed a small number 
of 30-days PE cases as CTPA testing was generally the pre-
ferred modality for PE imaging during the pandemic [23]. 
We were unable to capture mortality data due to provincial 
restrictions on data access. Finally, the multicenter nature 
of this study relied on D-dimer testing across 49 Canadian 
ED sites with varying D-dimer analytic platforms and assays 
(Supplementary Table 2). Study findings reflect aggregate 
performance across all test assays.

Clinical implications

ED patients with suspected SARS-CoV-2 infection and neg-
ative index-visit D-dimer results by either standard (500 ng/
mL) or age-adjusted thresholds are at low risk of 30-day PE 
complications. This may inform patient-centered discussions 
around the utility of PE imaging at the index encounter or 
subsequent encounters for persistent symptoms.

Research implications

Future studies that integrate pre-test probability estimates 
and quantitative D-dimer results will be important to enable 
precise risk stratification of patients undergoing PE workup 
in the setting of suspected SARS-CoV-2 symptoms.

Conclusion

Among ED patients with suspected SARS-CoV-2 infec-
tion, a negative D-dimer test result at either standard 
(500 ng/mL) or age-adjusted test thresholds during the 
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index ED visit predicts a low risk of 30-day PE complica-
tions, irrespective of final SARS-CoV-2 status.

Supplementary Information The online version contains sup-
plementary material available at https:// doi. org/ 10. 1007/ 
s43678- 022- 00440-8.
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