European Journal of Internal Medicine 65 (2019) 29-31

journal homepage: www.elsevier.com/locate/ejim

Contents lists available at ScienceDirect

European Journal of Internal Medicine

Patients with acute pulmonary embolism at intermediate risk for death: Can

we further stratify?

Check for
updates

Cecilia Becattini*, Ludovica Anna Cimini, Maria Cristina Vedovati

Internal and Cardiovascular Medicine — Stroke Unit, University of Perugia, Perugia, Italy

International Scientific Societies (European Society of Cardiology,
American Heart Association, American College of Chest Physician) re-
commend stratification for the risk of short-term death to drive acute
clinical care in patients with acute pulmonary embolism (PE) [1-3].
However, no consensus exists on the optimal strategy for risk stratifi-
cation beyond the classification in hemodynamically stable and un-
stable patients. The European Society of Cardiology (ESC) proposed a
comprehensive strategy for risk stratification that includes both clinical
and instrumental criteria [1]. Based on this strategy, patients are di-
vided by the ESC into three categories: low (1.2%), intermediate (3.4 to
10%) or high (15 to 30%) risk for death. To qualify for the inter-
mediate-risk group, hemodynamically stable patients should have a
not-low risk for death according to PESI or simplified PESI scores [1].
This intermediate-risk group includes about 60% of patients with acute
PE who can be highly heterogeneous concerning clinical features and
the severity of PE [4,5]. The ESC guidelines suggest to further classify
the intermediate category into intermediate-low and intermediate-high
risk of death according to the presence/absence of right ventricle dys-
function assessed by echocardiography or CTPA and/or by the pre-
sence/absence of increase in troponin levels (Table 1) [1]. The aim of
this stratification is the prompt identification of hemodynamically
stable patients with expected short-term mortality of about 7 to 10%
that could benefit from pulmonary reperfusion. In fact, according to the
ESC guidelines, intermediate-high risk patients are candidates to initial
monitoring and rescue reperfusion in case of clinical deterioration. An
international cohort study showed that the sub-stratification of inter-
mediate-risk patients (intermediate-high and intermediate-low) ac-
cording to the ESC guidelines is probably not efficient in discriminating
two categories of patients at different risk of death and requires im-
provement [4].

In this issue of the Journal, Beigel et al. report on a retrospective
study in normotensive patients with acute PE aimed at deriving a score
for patient stratification according to the risk for clinical deterioration
requiring treatment upgrading [6]. The primary outcome, clinical de-
terioration requiring treatment upgrading, occurred in 15% of the pa-
tients. Syncope (HR 2.8 CI 1.1-7.1) and severe right ventricular dys-
function at echocardiography (HR 3.5, CI 1.4-9.3) were independent
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predictors of the escalation of therapy. Based on these data, the authors
propose a score which combines clinical (syncope at presentation), la-
boratory (degree of increased troponin) and imaging (degree of right
ventricle dysfunction) parameters to stratify intermediate risk patients
for the risk of escalation therapy.

Several recent studies have been conducted with the aim of im-
proving prognostic stratification in intermediate risk patients with
acute PE. Some of these studies proposed the adoption of new scores
and other studies proposed the implementation of existing scores
(Table 1) [7-111.

The proposal by Beigel et al. is to maintain a central role for right
ventricle dysfunction and troponin for risk stratification of intermediate
risk patients and to add thresholds of severity to these predictors [6].
Right ventricle dysfunction at echocardiography is classified as mild,
moderate and severe; right ventricle dilation at CT angiography and
increased troponin are further classified by the use of severity cut-offs.
The clinical plausibility for this strategy is provided by previous studies
suggesting that by increasing the threshold for right ventricle dys-
function it is possible to increase its positive predictive value. In-
creasing values of right to left ventricle diameter ratio at CT angio-
graphy were associated with an increased risk of death (OR 1.99, 95%
CI 1.38-2.86 for a cut-off of 0.9, OR 2.81, 95% CI 1.78-4.42 for cut-offs
=1) in a meta-analysis of cohort studies [12]. Similarly, a linear re-
lationship was reported for the right to left ventricle diameter ratio at
echocardiography and mortality in patients with acute PE [13]. How-
ever, a standardization of cut-off levels for right ventricle dysfunction is
required before applying to clinical practice. The value of syncope as a
predictor of adverse outcome is debated, mainly in hemodynamically
stable patients [14]. Indeed, syncope is associated with higher pre-
valence of hemodynamic instability (OR 3.50; 95% CI 2.67-4.58) and
of echocardiographic signs of right ventricular dysfunction (OR 2.10; CI
1.60-2.77) but not consistently with adverse outcome.

An additional critical issue for risk stratification in hemodynami-
cally stable patients is the definition of the outcome of interest. Beigel
et al. identified clinical deterioration requiring escalation of therapy for
their study. Although clinical deterioration may be defined according to
validated criteria, the need for escalation of treatment is not a reliable
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Table 1
Risk stratification in hemodynamically stable patients with acute PE according to different scores or models [6-11].
Model Composition
Validated Models 2014 ESC RVD+ increased troponin

RVD or increased troponin or none
Low risk: simplified PESI = 0 or PESI class I or I

Bova score sBP 90-100 mmHg +2
Heart Rate = 110 bpm +1
RVD +2
Increased troponin +2

Telos RVD + Increased troponin +increased lactate
RVD + Increased troponin
RVD or Increased troponin or none

FAST Syncope 1.5
Heart rate = 100 bpm 2
H-FABP =6ng/ml or 1.5
elevated troponin

Non validated 2014 ESC + OXYGEN RVD+ increased troponin + oxygen saturation < 88%
Models SATURATION RVD or increased troponin + oxygen saturation < 88%

RVD or increased troponin
Low risk: simplified PESI = 0 or PESI class I or II

ROCKy score Positive hFABP test +2
Heart rate = 110 bpm +1.5
Diabetes mellitus +2.5
sBP < 100 mmHg +25
Low risk: simplified PESI = 0 or PESI class I or II

Beigel et al Syncope +1
Moderate or severe RVD +1
on echocardiography
RV/LV ratio above +1
>1.425 on CT
tomography
Troponin in the upper +1

tertile (> 0.7 pg/D
Normal ECG -1
Low risk: simplified PESI = 0 or PESI class I or I

RVD = Right Ventricle Dysfunction; bpm: beats per minute; hFABP: heart-type Fatty Acid Binding Peptide; PESI = Pulmonary Embolism Severity Index;

sBP = systolic Blood Pressure.

outcome outside the context of blinded clinical trials. Thus, mortality is
probably the outcome of choice for cohort studies assessing the course
of PE. Whether mortality due to PE is an accurate outcome is debated
since defining the cause of death maybe a hard task, also for expert
physicians [15,16].

Moreover, the PEITHO trial showed that the incidence of major
bleedings may out-weight the benefit of systemic thrombolysis in he-
modynamically stable patients with PE, right ventricle dysfunction and
increased troponin [19]. Thus, the optimal risk stratification strategy
should result in a high positive predictive value for hard clinical out-
comes to face the risk of systemic thrombolysis or interventional pro-
cedures. In this view, risk stratification strategies integrating clinical
evaluation and imaging are the most promising.

In conclusion, the study by Beigel et al. shows that i) the optimal
strategy for risk stratification is still undefined, mainly in intermediate
risk patients with PE and that ii) we are progressively moving to per-
sonalized strategies for risk stratification integrating patients features

30

with signs of right ventricle dysfunction. Physicians should be aware
that the severity of PE is a continuum and that whatever stratification
process will hardly be able to reflect such continuum (Fig. 1). Although
personalized medicine is an attractive matter, it poses the issue of
balancing precision with feasibility in everyday clinical practice. Fur-
ther studies should be conducted to validate new stratifications tools
and risk-driven management strategies. While waiting for evidence
from these studies, physicians should rely on existing evidence for de-
cision making.
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Fig. 1. Main predictors of death and potential management strategies in patients with acute PE. COPD = Chronic Obstructive Pulmonary Disease; CHF = Congestive
Heart Failure. BP = Blood Pressure; HR = Heart Rate; RR = respiratory rate; DOACs = Direct Oral Anticoagulants.
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