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Supplementary Material  

Table 1s. Predictors of 30-day all-cause mortality in normotensive pulmonary embolism 

Univariable logistic regression analysis 

 OR 95% CI p-value 

hypotension 2.75 1.00-7.55 0.050 

chronic cardiopulmonary disease 3.79 1.78-8.11 0.001 

sPESI ≥1 3.47 1.31-9.21 0.012 

renal insufficiency 2.98 1.41-6.31 0.004 

hsTnT ≥14 pg/ml 3.28 1.24-8.70 0.017 

age-adjusted hsTnT-cut-off value* 4.51 1.81-11.22 0.001 

Multivariable logistic regression analysis 

 OR 95% CI p-value c-index 

sPESI ≥1 2.93 1.09-7.88 0.033 0.69 

renal insufficiency 2.53 1.18-5.42 0.017 

Additional impact 

hsTnT ≥14 pg/ml 2.02 0.72-5.68 0.182 0.70 

age-adjusted hsTnT cut-off value* 3.38 1.33-8.58 0.010 0.74 

 

* The age-adjusted hsTnT cut-off value was defined as hsTnT levels ≥14 pg/ml in young (<75 

years) patients and hsTnT levels ≥45 pg/ml in elderly (≥75 years) patients. 

Abbreviations: OR, odds ratio; CI, confidence interval; sPESI, simplified Pulmonary 

Embolism Severity Index; hsTnT, high-sensitivity troponin T. 

 

Material and methods 

Study subjects and study design 
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Consecutive, normotensive patients aged ≥18 years with confirmed acute PE who gave 

written informed consent were included at 13 participating centres in three European 

countries between March 2007 and October 2010 (1;2). Patients were excluded from the 

original studies if PE was an accidental finding during the diagnostic workup for another 

disease or if consent for participation in this study was withdrawn. A transthoracic 

echocardiogram within 48 hours of admission was strongly recommended, based on local 

clinical pathways, but not considered an inclusion criterion. Right ventricular (RV) 

dysfunction on echocardiography was defined as RV dilatation combined with absence of the 

inspiratory collapse of the inferior vena cava or an elevated systolic gradient through the 

tricuspid valve (>30 mm Hg), in absence of left ventricular or mitral valve disease. The 

simplified Pulmonary Embolism Severity Index (sPESI) was assessed (3), and patients were 

classified into either low-risk (0 points) or high-risk (≥1 point(s)) subgroup. Tachycardia was 

defined as heart rate ≥100 beats per minute (bpm); (mild) hypotension was defined as systolic 

blood pressure between 90 and 100 mmHg. 

All patients initially received parenteral anticoagulation (unfractionated heparin, low-

molecular-weight heparin, or fondaparinux) at therapeutic dosages. Unless contraindicated, 

oral anticoagulation using vitamin K antagonists was initiated during the intra-hospital stay. 

Escalation of therapy either by interventional, surgical or thrombolytic treatment was 

performed if deemed appropriate by the responsible physician. All treatment decisions were 

made by physicians caring for the patients and not influenced by the study protocol at any 

time during the in-hospital stay or the 30-day follow-up period. 

 

Laboratory parameters  

Additional routine laboratory measurements were performed decentralized at the Department 

of Clinical Chemistry of the University of Göttingen, Germany, the core laboratory of the 
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University Hospital of Heidelberg, Germany, the Central Laboratory of Infant Jesus Teaching 

Hospital of Warsaw, Poland, and the Biochemistry Department at Ramón y Cajal Hospital of 

Madrid, Spain. The glomerular filtration rate (GFR) was estimated using the Modification of 

Diet in Renal Disease (MDRD) study equation and renal insufficiency was defined as GFR 

<60 ml/min/1.73 m² body-surface area. 

 

Results 

Diagnosis of pulmonary embolism 

Confirmation of PE diagnosis was established by multidetector contrast-enhanced computed 

tomography (MDCT) in 645 patients (94.6%), by pulmonary angiography in 8 patients 

(1.2%), by ventilation/perfusion lung scintigraphy in 30 patients (4.4%), and by 

echocardiography showing right atrial/ventricular mobile thrombi, or thrombotic masses in 

the proximal pulmonary artery sections in 5 patients (0.7%). Overall, 6 patients (0.9%) had at 

least two diagnostic imaging procedures. An echocardiogram was performed within 48 hours 

in 588 (86.2%) patients; of those, 219 (37.2%) were diagnosed with RV dysfunction. 

 

Treatment of pulmonary embolism 

Overall, 65 patients (9.5%) received reperfusion therapy (systemic thrombolysis, inclusion in 

the Pulmonary Embolism Thrombolysis (PEITHO) study (4) or surgical embolectomy). Of 

those, 33 patients received early systemic thrombolysis (within 24 hours), one patient 

secondary systemic thrombolysis (>24 hours), 25 patients were included in the PEITHO study 

and randomized to either single-bolus tenecteplase or placebo, and in 6 patients surgical 

embolectomy was performed.  
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Prognostic value of hsTnT with regard to symptom duration prior admission 

Since median hsTnT levels were higher in patients presenting with acute symptom onset (<24 

hours) compared to patients with a symptom duration ≥24 hours (28.70 [9.10-28.70] pg/ml vs. 

17.60 [6.10-45.45]; p<0.001), we investigated whether the prognostic value of hsTnT is 

influenced by the duration of symptoms prior to admission. As indicated by ROC and 

univariable logistic regression analyses, hsTnT levels on admission were associated with an 

adverse 30-day outcome both in patients with acute symptom onset (AUC, 0.68; 95% CI, 

0.58-0.78; p=0.045; sensitivity, 100%) and patients with symptoms for ≥24 hours (AUC, 

0.80; 95% CI, 0.70-0.90; p<0.001; OR for hsTnT ≥14 pg/ml, 9.71; 95% CI, 1.23-76.40; 

p=0.031). 

 

Discussion 

Considering biomarker kinetics and duration of symptoms 

For a correct interpretation of troponin plasma concentrations, taking into account release 

kinetics and the duration of symptoms is of fundamental importance. For example, to 

establish the diagnosis of acute myocardial infarction a rise and/or fall in troponin values is 

required (5). Based on the larger heterogeneity of patients with PE with regard to the time 

interval between symptom onset and hospital admission, consideration of the timing of 

biomarker measurements and the duration of symptoms prior to hospital admission also 

appears relevant. A previous study reported that the use of cardiac troponin I for risk 

stratification of PE might be limited to patients presenting within 72 hours after the onset of 

symptoms (6). More recently it was demonstrated that the prognostic value of heart-type fatty 

acid-binding protein (H-FABP), a sensitive marker of myocardial ischemia with fast release 

kinetics, was independent from the duration of symptoms and presence of RV dysfunction on 
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echocardiography in normotensive patients with acute PE (7). In the present study, the 

predictive value of hsTnT ≥14 pg/ml remained independent after adjustment for age, renal 

insufficiency and symptom duration. 
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