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Acute pulmonary thromboembolism (PTE) is a life-
threatening disease, the incidence of which has increased 
in recent years; however, the mortality of acute PTE has 
decreased, possibly due to improved diagnostic and 
treatment strategies.(1) In this context, establishing a 
prognosis is essential for patient management. 

Risk stratification has long been used in the management 
of acute conditions and acute exacerbations of chronic 
diseases, including myocardial infarction, stroke, and 
asthma exacerbation. The objectives of stratifying patients 
into risk groups are as follows: to inform patients about the 
course of their disease; to identify lower-risk patients who 
can be discharged early or even receive home treatment 
(given that novel oral anticoagulants such as apixaban 
and rivaroxaban do not require a heparin bridge); to 
identify higher-risk patients requiring treatments that are 
more aggressive, such as exogenous thrombolysis and 
embolectomy; to select patients for clinical drug trials; 
and to compare hospitals by means of severity-adjusted 
quality health care outcomes.(2) 

Hemodynamic instability is the strongest predictor of 
the outcome of acute PTE. However, most patients are 
normotensive and constitute a heterogeneous group, other 
variables being required for risk stratification. Although 
echocardiographic variables (showing right ventricular 
dysfunction) and levels of biomarkers (such as troponin 
and natriuretic peptides, showing myocardial injury or 
stress) are primarily used in daily practice, the major 
guidelines on acute PTE recommend that prognostic 
scores be used after hemodynamic assessment.(3,4) 
Any new score requires the following: 1) derivation; 2) 
validation in a different population; and 3) study of its 
clinical impact.(2) 

The Pulmonary Embolism Severity Index (PESI), 
comprising 11 variables and 5 risk classes (ranging from 
I to V), and the simplified PESI, comprising 6 variables 
and 2 risk classes (i.e., low risk and high risk), are among 
the most widely studied and validated prognostic scores 
for acute PTE. A PESI risk class of I or II indicates a low-
risk population (as does a simplified PESI of zero), the 
30-day mortality rate being less than 3%.(5,6) The PESI 
and the simplified PESI can identify a low-risk population 
in 45% of patients with acute PTE and reduce the length 
of hospital stay without the need for additional tests and 
without increasing the risk of death, recurrent PTE, or 
severe bleeding. Evaluation is complemented by The 
Hestia Study criteria for outpatient treatment.(7) In a 
meta-analysis of 71 studies (a total of 44,298 patients), 

prognostic scores were shown to be valid and useful for 
identifying low-risk patients.(8) Therefore, patients can 
be treated at home safely and efficiently.(3,9) 

It should be noted that the PESI has a high negative 
predictive value but a low positive predictive value.(10) 
This means that the PESI does not adequately identify 
high-risk patients among normotensive patients requiring 
intensive monitoring and, in some cases, treatments that 
are more aggressive. Other scores are more appropriate 
for this purpose, including the Bova score (a systemic 
blood pressure of 90-100 mmHg, elevated troponin 
levels, right ventricular dysfunction as assessed by 
echocardiography or CT, and a heart rate ≥ 110 bpm); 
Prognostic Factors for Pulmonary Embolism, including 
altered mental status, cardiogenic shock on admission, 
cancer, serum brain natriuretic peptide (BNP) levels, 
and right ventricular/left ventricular ratio as assessed by 
echocardiography; and the Heart-type Fatty Acid-Binding 
Protein, Syncope, and Tachycardia score. In addition, a 
clinical prognostic rule should be used in order to predict 
the risk of intracranial bleeding in patients undergoing 
thrombolytic therapy, a borderline risk-benefit ratio 
being taken into account in normotensive patients with 
right ventricular dysfunction alone.(11) Figure 1 shows 
a management algorithm based on a risk stratification 
algorithm presented in a nonsystematic review published 
recently.(2) It should be noted that this is a practical 
approach based on independent clinical studies; it has 
yet to be validated as a viable strategy. 

In the current issue of the JBP, Soriano et al.(12) published 
a single-center study aimed at validating the original 
and simplified versions of the PESI in a historical cohort 
of patients in Brazil in order to predict 30-day mortality 
following acute PTE. The authors retrospectively evaluated 
123 patients admitted to the emergency department of 
a public, tertiary referral hospital that exclusively serves 
patients requiring acute care. They concluded that the 
PESI can predict 30-day mortality, the original version 
being more accurate than the simplified version. 

Certain points should be noted. Patients with acute PTE 
were identified on the basis of International Classification 
of Diseases, 10th revision (ICD-10) codes on discharge 
records. However, ICD-10 codes have low sensitivity 
for identifying patients with acute PTE.(13) Therefore, 
it is possible that some patients (particularly low-risk 
patients) were missed and not included in the study, 
a possibility that might explain the high proportion of 
patients with cardiogenic shock. It is also of note that the 
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study evaluated patients who had been hospitalized 
for acute PTE. It did not include patients who had 
been hospitalized for other reasons and had acute 
PTE during their hospital stay (a condition known as 
secondary pulmonary embolism or hospital-acquired 
pulmonary embolism). This reduces the external 
validity of the results. 

Despite the limitations inherent to studies of historical 
data conducted at highly specialized centers, the study 
by Soriano et al.(12) is relevant and provides national 
data that can bridge the gap between clinical studies 

and the daily practice of pulmonology in Brazil. In 
patients with an established diagnosis of acute PTE, 
it is important to stratify the risk of poor outcome, 
clinical prognostic scores being useful for this purpose. 
They are also useful in selecting the most appropriate 
therapy for a given patient. However, prospective 
randomized studies focusing on patient management 
(risk stratification-guided therapy) are needed for 
external validation of this concept and, consequently, a 
higher level of evidence to strengthen recommendations 
for the management of patients with acute PTE in Brazil. 

Figure 1. Treatment algorithm based on risk stratification. PESI: Pulmonary Embolism Severity Index; and PTE: pulmonary 
thromboembolism. aUnstable patient: a systemic systolic blood pressure of < 90 mmHg or a 40-mmHg drop lasting 
longer than 15 min and not caused by new arrhythmias, hypovolemia, or sepsis; or cardiogenic shock (reduced cardiac 
output associated with signs of tissue hypoperfusion, including oliguria, decreased level of consciousness, decreased 
skin perfusion, and lactic acidosis). bMild hypotension: a systemic systolic blood pressure of 90-100 mmHg. cThe Bova 
score includes the following variables: biomarker (troponin) levels and right ventricular dysfunction as assessed by 
echocardiography or chest CT angiography. dUnfractionated heparin should be the preferred anticoagulation strategy 
in such cases. Adapted from Morillo et al.(2) 
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