
INTRODUCTION 

R eview question / Objective What are the 
prognostic models and individual factors 
associated with short-term outcomes after 

acute symptomatic PE? 

Background Early mortality rates for patients 
diagnosed with acute symptomatic pulmonary 
embolism (PE) range from less than 5% in clinically 
stable patients to greater than 30% in patients that 

have cardiogenic shock. At the time of PE 
diagnosis, clinicians should integrate patient-
specific clinical, hemodynamic, imaging, and blood 
biomarker parameters in order to guide discussion 
of prognosis and goals of care with patients and 
their families, and to select intensity of care (i.e., 
outpatient treatment, hospitalization, intermediate 
care unit, intensive care unit) and optimal treatment 
(i.e., anticoagulation, systemic thrombolysis, 
percutaneous interventions, surgical embolectomy) 
strategies.
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To facilitate assessment of prognosis, several risk 
scores have been developed for use in patients 
diagnosed with PE, including the European Society 
of Cardiology risk schema (which classifies 
patients into low-risk, intermediate-low risk, 
intermediate-high risk, and high-risk categories). 
Current risk classification schemas for patients 
with acute symptomatic PE have a number of 
shortcomings, such as use of a limited number of 
predictor variables to identify risk subgroups, 
heterogeneity in actual risk of adverse events for 
patients categorized in each subgroup, and 
undifferentiated recommendations for/against 
reperfusion therapies for patients categorized in 
higher-risk strata despite the potentially distinct 
feasibility, risk, and benefit attributes for each type 
of advanced therapy. Accordingly, new paradigms 
for severity classification of PE require systematic 
characterization of currently available scores and 
individual parameters for risk stratification. In 
addition, clinical research studies (including 
randomized clinical trials) have increasingly utilized 
prognostic covariates to increase the efficiency of 
data use without affecting appropriate treatment 
decisions. Thus, increased certainty in the 
association of prognostic scores and factors with 
outcomes after PE has important implications for 
both clinical care and research.


Therefore, we conducted a comprehensive 
systematic review to provide an overview of the 
prognostic models and individual predictive factors 
associated with short-term mortality in patients 
with acute symptomatic PE. 

Rationale  For patients with acute pulmonary 
embolism (PE), assessment of prognosis helps 
with risk stratification, triage for level of care, 
management strategy, and communication among 
healthcare workers and patients. We sought to 
identify prognostic models and individual factors 
associated with short-term outcomes after acute 
symptomatic PE. 

METHODS 

Strategy of data synthesis  From inception to 
June 01, 2024, we included all English-language 
full-text articles from retrospective and prospective 
observational studies, and ran-domized controlled 
trials (RCTs) that evaluated prognostic models or 
variables associated with short-term (e.g., 30-day) 
mortality in adult patients (aged >18 years) 
diagnosed with acute symptomatic PE. We 
excluded studies that only assessed a specific 
population (i.e., cancer, coronavirus disease, or 
pediatr ic populat ions), evaluated models 
exclusively involving radiological parameters, or 

postmortem investigations. We excluded models 
that did not undergo evaluation in at least two 
studies. We also excluded studies that only 
evaluated individual predictive variables that were 
already contained in the included predictive 
models. We searched MEDLINE (using the Ovid 
platform), Embase (Elsevier), Web of Science, and 
reference lists of included papers. The search 
strategy combined terms for (i) PE and (ii) 
prediction, risk, prognosis, or models. Two 
independent reviewers screened studies for 
inclusion by using Rayyan to evaluate titles and 
abstracts . The reviewers resolved study eligibility 
discrepancies by consensus. The reviewers then 
independently conducted a full review of each 
eligible article. When the independent reviewers 
did not reach consensus regarding final study 
eligibility, a third reviewer (principal investigator) 
resolved the conflict.


We used the CHARMS checklist to design a data 
extraction form. Investigators extracted the 
following variables from each article: author 
information, year of publication, study design, 
single-center or multicenter, enrollment countries, 
years of recruitment, sample size, prognostic 
model and or individual predictor variable study, 
primary outcome, timing of primary outcome, and 
incidence of short-term mortality. For studies 
evaluat ing indiv idual prognost ic factors, 
investigators independently collected unadjusted 
odds ratios (ORs) or, if unavailable, hazard ratios 
(HRs) for survival.


Model performance (discrimination, calibration) in 
the derivation studies were reported by tables and 
compared across different models for short-term 
PE prognosis. We used bar plots to illustrate 
frequency of individual predictor variables among 
the identified prognostic models, and number of 
validation studies per prognostic score. 


For individual predictors, we pooled estimates of 
ORs. We performed the analysis by calculating the 
log(OR) with their associated standard errors and 
pooled using the generic inverse variance method. 
We report pooled ORs for short-term mortality with 
95% confidence intervals (CIs). We used the 
Quality in Prognosis Studies (QUIPS) tool to assess 
the quality of the studies used to pool estimates of 
ORs. We used bar plots to illustrate the number of 
studies that showed an association between an 
individual predictor with mortality. 

Eligibility criteria  From inception to June 01, 
2024, we included all English-language full-text 
articles from retrospective and prospective 
observational studies, and ran-domized controlled 
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trials (RCTs) that evaluated prognostic models or 
variables associated with short-term (e.g., 30-day) 
mortality in adult patients (aged >18 years) 
diagnosed with acute symptomatic PE. We 
excluded studies that only assessed a specific 
population (i.e., cancer, coronavirus disease, or 
pediatr ic populat ions), evaluated models 
exclusively involving radiological parameters, or 
postmortem investigations. We excluded models 
that did not undergo evaluation in at least two 
studies. We also excluded studies that only 
evaluated individual predictive variables that were 
already contained in the included predictive 
models. 

Source of evidence screening and selection  
Two independent reviewers screened studies for 
inclusion by using Rayyan to evaluate titles and 
abstracts. The reviewers resolved study eligibility 
discrepancies by consensus. The reviewers then 
independently conducted a full review of each 
eligible article. When the independent reviewers 
did not reach consensus regarding final study 
eligibility, a third reviewer (principal investigator) 
resolved the conflict. 

Data management  We used the CHARMS 
checklist to design a data extraction form. 
Investigators extracted the following variables from 
each art icle: author information, year of 
publication, study design, single-center or 
multicenter, enrollment countries, years of 
recruitment, sample size, prognostic model and or 
individual predictor variable study, primary 
outcome, timing of primary outcome, and 
incidence of short-term mortality. For studies 
evaluat ing indiv idual prognost ic factors, 
investigators independently collected unadjusted 
odds ratios (ORs) or, if unavailable, hazard ratios 
(HRs) for survival. 

Reporting results / Analysis of the evidence For 
individual predictors, we pooled estimates of ORs. 
We performed the analysis by calculating the 
log(OR) with their associated standard errors and 
pooled using the generic inverse variance method. 
We report pooled ORs for short-term mortality with 
95% confidence intervals (CIs). We used the 
Quality in Prognosis Studies (QUIPS) tool to assess 
the quality of the studies used to pool estimates of 
ORs. We used bar plots to illustrate the number of 
studies that showed an association between an 
individual predictor with mortality. 

Presentation of the results Model performance 
(discrimination, calibration) in the derivation studies 
were reported by tables and compared across 
different models for short-term PE prognosis. We 

used bar plots to illustrate frequency of individual 
predictor variables among the identified prognostic 
models, and number of validation studies per 
prognostic score. 

Language restriction None. 

Country(ies) involved Spain, Italy, Germany, 
United States of America. 

Keywords Pulmonary embolism, prognosis, 
prediction, mortality, survival. 
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