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INTRODUCTION

ABSTRACT

Objective: The primary aim of this study was to investigate the mortality and associated factors
in patients with pulmonary embolism.

Methods: A retrospective analysis was performed on adult patients with pulmonary embolism
who applied to Gaziantep University Hospital between January 1, 2017, and January 1, 2023. All-
cause mortality and related factors in pulmonary embolism patients were determined.

Results: This study included 152 patients with a median age of 59 years and 81 (53.3%) women.
The all-cause mortality rate was 25.7%, and pulmonary embolism-related deaths were 1.3%. Age
(p<0.001), chronic obstructive pulmonary disease (COPD) (p=0.013), heart failure (p=0.018),
atrial fibrillation (p=0.015), massive pulmonary embolism (p=0.029), hemoglobin level (p<0.001)
and NT-Pro BNP level (p<0.001) were significantly associated with increased all-cause mortality.
In binary logistic regression analysis, for each unit of increasing pulmonary embolism severity
index (PESI) score, mortality increased 2.2-fold (95% CI:1.03-5.09), massive PTE 1.6-fold (95%
CI:0.14-17.86), anticoagulant duration (daily) 0.98-fold (95% CI1:0.98-0.99) and Hb level (per unit
Hb reduction) 0.67-fold (95% CI:0.45-1.02) mortality was increasing. There was no statistical
difference between the number of hospitalization days for patients with low and high PESI and
simplified PE severity index (sPESI) scores.

Conclusions: All-cause mortality in patients with pulmonary embolism increased with age,
cardiac diseases, and COPD comorbidities. The PESI and sPESI scores used in the acute phase of
PTE were found to be highly reliable in predicting all-cause mortality in PE patients. The diagnosis
of massive PE and elevated NT-proBNP levels, a marker of right ventricular dysfunction, were
factors that increased mortality.

Keywords: Pulmonary Embolism; Mortality; Risk Factors; Prognosis.

flights, immobility, obesity, contraceptives containing estrogen,

Pulmonary thromboembolism (PTE) is still one of the most and concomitant heart diseases [1,2]. Clinical manifestations

common pulmonary vascular diseases with high mortality. The of PTE; it is divided into three massive, submassive, and

average annual incidence of venous thromboembolism (VTE) nonmassive. Differentiation of the patient diagnosed with

is between 23-269/100.000 [1]. The most reported risk factors acute pulmonary thromboembolism as high-risk, intermediate-

that increase susceptibility to VTE are a previous history of risk, or low-risk in terms of early mortality affects treatment

VTE, active cancer, major trauma, surgery, hospitalization, long  options and prognosis [2,3]. Vital signs with electrocardiogram
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(ECG), hemogram, lower extremity venous ultrasonography,
echocardiography, d-dimer, cardiac troponin, and N-terminus
pro-B-type natriuretic peptide (NT-proBNP) tests are used to
determine the diagnosis and severity of pulmonary embolism
(PE) [2]. The pulmonary embolism severity index (PESI) is used
in the prognostic evaluation of PE which is especially effective
in determining the first 30-day mortality [4,5]. Respectively, in
the study conducted using PESI scoring, early mortality was
reported as 0.7% and 1.2% in the low-risk group (Class I and
II), while it was reported as 4.8%, 13.6%, and 25% in the high-
risk group (Class I1I-V) [5]. The simplified pulmonary embolism
severity index (sPESI), which includes fewer parameters, also
had the same efficacy as the PESI index. A score of 0 indicates a
low risk for a 30-day poor prognosis and a score of 1 > indicates
a high risk for a poor 30-day prognosis [6].

Although outpatient treatment is recommended for patients with
low-risk PE with stable hemodynamics, they are still treated as
inpatients for an average of 4 days in early discharge and 9 days in
long hospitalizations [7]. It can be fatal at varying rates according
to co-morbidities, risk status, and the clinical severity of PE. In a
large recording study, the 30-day mortality due to PE was 1.8%,
and the seven-day mortality was 1.1%. In the same cohort, all-
cause mortality was 4.8% at 30 days and 1.9% at seven days
[8]. Randomized controlled trials, prospective cohort treatment
studies, and meta-analyses reported no difference in treatment
efficacy and safety (recurrence, bleeding, and mortality) in
nonmassive PTE patients with low risk of complications when
compared to outpatient and inpatient treatment [2,9]. Clinically
stable, with good cardiopulmonary reserve, low PESI or SPESI
scores, easy access to treatment centers when necessary, and
treatment compliance, 13-51% of patients were eligible for early

discharge and outpatient treatment [9,10].

Main Points;

» The pulmonary embolism severity index (PESI) and simplified
PE severity index (sPESI) used in the acute phase of PTE were
quite reliable in predicting all-cause mortality in patients with
pulmonary embolism.

» PESI score, massive PTE, Hb level, and NT-Pro BNP level were
independent factors in pulmonary embolism-related mortality.

* No statistically significant difference was found in the mean
hospitalization days of patients with sPESI scores of 0 and 1.
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Although there are studies on in-hospital and first-trimester
mortality rates of patients with pulmonary embolism, real-life
data on long-term mortality rates are limited [11]. Determining
pulmonary embolism severity and mortality determinants will
facilitate the follow-up of patients. The primary aim of this
study was to investigate the mortality and associated factors of
patients with pulmonary embolism who were retrospectively
diagnosed and treated in our hospital. The secondary purpose
was to compare PESI or sPESI scores with outpatient and

inpatient treatment rates and mortality rates for patients.

MATERIALS AND METHODS

Study Design and Participants

The design of this study is an observational, cross-sectional,
retrospective study. This study was approved by the Gaziantep
University Medical Ethics Committee (No. S-2022-268) and all
steps were carried out in accordance with the principles of the

Declaration of Helsinki.

This study included outpatient and/or inpatient patients older than
18 years of age who were diagnosed with pulmonary embolism
and who were admitted to the department of pulmonary
medicine and cardiology of the tertiary care hospital between
January 1, 2017 and January 1, 2023. Cases with a definitive
diagnosis of pulmonary embolism clinically and radiologically
confirmed by spiral computed tomography (CT)-angiography or
ventilation-perfusion scintigraphy were included in the study.
The presence of deep vein thrombosis (DVT) was considered
to be DVT in cases demonstrated by doppler ultrasound.
Patients with clinical DVT findings but no findings on doppler
ultrasound were considered to have no DVT. For massive PTE,
hemodynamic instability parameters [need for cardiopulmonary
resuscitation; systolic blood pressure < 90 mmHg; need for
vasopressors to maintain systolic blood pressure > 90 mmHg
despite adequate fluid support; and presence of concomitant end-
organ hypoperfusion (altered consciousness, oliguria/anuria,
increased serum lactate level, systolic blood pressure drop of
more than 40 mmHg) and/or echocardiographic findings] were

required.

Patients with suspected PTE, cases with an unclear diagnosis
that resulted in exitus at the time of diagnosis, no radiological
evidence of thrombus by spiral CT-angiography or ventilation-
perfusion scintigraphy, and chronic thromboembolic pulmonary
hypertension (CTEPH) at presentation were all excluded.
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Data Collection

Pulse rate, blood pressure, oxygen saturation (%Sp0O2), body
mass index (BMI), comorbidities, previous history of VTE,
hemogram, d-dimer, cardiac markers (NT-proBNP, troponin),
echocardiography findings, sPESI, PESI score, diagnosis of
massive PE, need for intensive care unit (ICU), length of hospital
stay, anticoagulant treatments received, and deaths in hospital
and after discharge were recorded. Since the study covered the
pandemic period, those who were diagnosed with COVID-19
at the time of diagnosis and those whose cause of death was
COVID-19 were recorded.

Anticoagulant therapies
(LMWH), warfarin, new oral anti-coagulant (NOAC)], duration,

[low molecular weight heparin

and need for a vena cava filter were recorded at initial diagnosis
and on the seventh day/after discharge. All-cause deaths while

receiving PE treatment were recorded.

Statistical Analysis

IBM SPSS version 25.0 was used for statistical analysis.
The compatibility of the numerical variables with normal
distribution was tested by Shapiro-Wilk test. Mean and the
standard deviation were used to represent the data fitting the
normal distribution, and median values were used for those not
fitting the normal distribution. Patients were divided into two
subcategories as deceased and living groups according to their
survival status The association of categorical variables with
mortality calculated by chi-square analysis. The association of
normally distributed numerical variables with mortality was
measured by Student-T test, and the association of non-normally
distributed variables with mortality were measured by Mann-
Whitney U test. Binary logistic regression analysis was used
to determine the independent factors determining mortality.
In statistical analysis, P<0.05 was considered statistically

significant at 95% confidence interval.

RESULTS

Study Population

The retrospective study included 152 patients with a median
age of 59 years and 81 (53.3%) women. BMI (mean+SD) was
32.7+7.8. Concurrent with pulmonary embolism, 38.7% of the
patients had DVT. A previous VTE was seen in 9.9% of the
patients. The most common comorbidity was hypertension
(27%), followed by diabetes mellitus (25%). COVID-19 was
found in 13.5% of the patients at the time of PE diagnosis.
Systolic blood pressure (SBP) (meantSD) at admission was
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119419 mmHg, heart rate/min (mean+SD) was 94+16, and
median respiratory rate/min was 22. In the echocardiography
of the patients, the mean (mean+SD) sPAP was 38420 mmHg,
and 34% had right ventricular dysfunction. The sPESI score of
43.9% of the patients was 1 point. Of the study population, 17.3%
were diagnosed with massive pulmonary embolism, and 28.9%
needed an intensive care unit (ICU). In the study population, all
patients were started on anticoagulant therapy, and one patient
had a vena cava filter inserted due to bleeding. The duration
of hospitalization (mean+SD) was 11+10 days. The duration of
anticoagulant therapy for pulmonary embolism in the cohort
was (mean+SD) 2694322 days (Table 1).

Table 1. Descriptive Statistics

Characteristics of the Patients (n=152) n (%)
Age, years, median (min-max) 59 (17-92)
Female 81(53.3)
BMI, mean =+ SD 32.7£7.8
Family history of PTE 3(2)
Hypertension 41 (27)
Diabetes mellitus 38 (25)
Chronic kidney disease 5(3.3)
History of cancer 17 (11.2)
Active cancer 13 (8.6)
COPD 16 (10.5)
Heart failure 16 (10.5)
Atrial fibrillation 2(1.3)
Connective tissue disease 3(2)
History of Ml 16 (10.6)
History of stroke 10 (6.6)
History of VTE 15 (9.9)
AFS 2(5.1)
COVID-19 at diagnosis 20 (13.5)
Varicose vein 7(6.2)
DVT at diagnosis 43 (38.7)
SBP (mmHg), mean+SD 119+19
HR/min, mean+SD 94+16
RR/ min, median (min-max) 22 (15-30)
sp02%, meantSD 92+7
D-dimer (ug/L), median (min-max) 3.6 (0.23-35.2)
Troponin (ng/mL), median (min-max) 9.1 (0.01-4560.3)
NT-Pro BNP (pg/mL), median (min-max) 840.4 (10-23950)
Hb, median (min-max) 12.9+2
Platelets (10°/L), meanSD 280+115
sPAP(mmHg), mean+SD 38120
Right ventricular dysfunction 35 (34)
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PESI 2+1
sPESI 0 | 83(56.1)
1 |65(43.9)
ICU 44 (28.9)
Massive PTE 26 (17.3)
Warfarin 91 (60.3)
LMWH 147 (97.4)
NOAC 79 (52.3)
Unfractionated heparin 10 (6.6)
Vena cava filter 1(0.7)
Hospitalization (days), meantSD 11+10
Anticoagulation therapy (days), mean+SD 269+322
All-cause of deaths 39 (25.7)
Cardiovascular deaths 10 (6.9)
PE-related deaths 2(1.3)
Bleeding-related deaths 1(0.7)
Cancer-related deaths 8(5.7)
Non-cardiovascular non-cancer deaths 11(7.7)
Unknown deaths 9(6.1)
COVID-19-related deaths 2(1.4)

SD; Standard deviation, BMI; Body mass index, PTE;
Pulmonary thromboembolism, COPD; Chronic obstructive
pulmonary disease, MI; Myocardial infarction, VTE; Venous
thromboembolism, AFS; Antiphospholipid syndrome, DVT;
Deep vein thrombosis, SBP; Systolic blood pressure, HR; Heart
rate, RR; Respiratory rate, LMWH; Low molecular weight
heparin, NOAC; New oral anti-coagulant.

Mortality and Affecting Factors Analysis

The all-cause mortality rate of the study population was 25.7%.

Table 2. Factors related to mortality
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When the causes of mortality were analyzed; cancer and non-
cardiovascular deaths were 7.7%, cardiovascular deaths were
6.9%, deaths of unknown cause were 6.1%, cancer-related
deaths were 5.7%, COVID-19-related deaths were 1.4%, VTE-
related deaths were 1.3%, and bleeding-related deaths were
0.7%. When the factors associated with mortality in pulmonary
embolism patients in the survival and mortality groups were
univariate analyzed, age (p<0.001), chronic obstructive
pulmonary disease (COPD) (p=0.013), heart failure (p=0.018),
and atrial fibrillation (p=0.015) were significantly associated
with increased mortality. The diagnosis of massive PTE was a
factor that significantly increased mortality (p=0.029). Among
the scalar variables, decreased hemoglobin (Hb) level (p<0.001)
and increased NT-Pro BNP level (p<0.001) were associated with

increased mortality.

In the retrospective data analysis, all patients with pulmonary
embolism received either LMWH or unfractionated heparin at
first admission. Taking warfarin (p=0.05) or NOAC (p=0.044) as
anticoagulant therapy was associated with significantly reduced
mortality. Prolonged anticoagulant treatment duration (days)
was associated with reduced mortality (p<0.001) (Table 2).

For factors influencing mortality, a multivariate analysis was
undertaken. A binary logistic regression analysis was performed
to determine the factors independently affecting mortality in
pulmonary embolism; for each unit of increasing PESI score,
2.2-fold (95% CI: 1.03-5.09), massive PTE 1.6-fold (95% CI:
0.14-17.86), anticoagulant duration (per day) 0.98-fold (95% CI:
0.98-0.99), and Hb level (Table 3).

Life status
Alive Death p value
n (%) n (%)
Female 55 (67.9) 26 (32.1) 0.052
Gender
Male 58 (81.7) 13 (18.3)
o no 110 (74.3) 38 (25.7)
Family history of PTE
yes 2 (66.7) 1(33.3) 0.764
) no 85 (76.6) 26 (23.4)
Hypertension
yes 28 (68.3) 13 (31.7) 0.299
) ) no 87 (76.3) 27(23.7)
Diabetes mellitus
yes 26 (68.4) 12 (31.6) 0.335
o ) no 108 (73.5) 39 (26.5)
Chronic kidney disease
yes 5(100) 0(0) 0.182
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) no 103 (76.3) 32(23.7)
History of cancer
yes 10 (58.8) 7 (41.2) 0.120
) ) ) no 105 (76.1) 33 (23.9)
Active cancer at diagnosis
yes 7 (53.8) 6 (46.2) 0.080
no 97 (71.3 39 (28.7
COPD (71.3) (28.7)
yes 16 (100) 0(0) 0.013"
no 105 (77.2) 31(22.8)
Heart failure
yes 8 (50) 8 (50) 0.018"
no 113 (75.3) 37 (24.7)
Atrial fibrillation
yes 0(0) 2 (100) 0.015"
o ) no 110 (73.8) 39 (26.2)
Connective tissue disease
yes 3 (100) 0(0) 0.304
) no 103 (76.3) 32(23.7)
History of MI
yes 10 (62.5) 6 (37.5) 0.229
) no 106 (74.6) 36 (25.4)
History of stroke
yes 7 (70) 3(30) 0.745
) no 101 (74.3) 35(25.7)
History of VTE
yes 12 (80) 3(20) 0.627
no 31(83.8 6(16.2
AFS (83.8) (16.2)
yes 2 (100) 0(0) 0.536
) ) no 96 (75) 32 (25)
COVID-19 at diagnosis
yes 15 (75) 5(25) 1.000
) ) no 85 (80.2) 21(19.8)
Varicose Vein
yes 7 (100) 0(0) 0.192
) ) no 55(80.9) 13 (19.1)
DVT at diagnosis
yes 35 (81.4) 8 (18.6) 0.946
) ) ) no 54 (79.4) 14 (20.6)
Right ventricular dysfunction
yes 25(71.4) 10 (28.6) 0.364
no 83 (76.9 25(23.1
cU (76.9) (23.1)
yes 30 (68.2) 14 (31.8) 0.267
) no 97 (78.2) 27 (21.8)
Massive PTE
yes 15 (57.7) 11 (42.3) 0.029"
no 37(61.7) 23 (38.3)
Warfarin
yes 75 (82.4) 16 (17.6) 0.004"
no 3 (75 125
LMWH (73) (25)
yes 109 (74.1) 38 (25.9) 0.969
no 48 (66.7 24 (33.3
NOAC (66.7) 33.3)
yes 64 (81) 15(19) 0.044"
) ) no 105 (74.5) 36 (25.5)
Unfractionated heparin
yes 7 (70) 3 (30) 0.755
no 112 (74.7) 38 (25.3)
Vena cava filter
yes 0(0) 1 (100) 0.089

Chi-square Test. *Significant at the 0.05 level. PTE: Pulmonary thromboembolism, COPD: Chronic obstructive pulmonary

disease. MI: Myocardial infarction. VTE: Venous thromboembolism. AFS: Antiphospholipid syndrome. DVT: Deep vein

thrombosis, ICU: intensive care unit LMWH: Low molecular weight heparin. NOAC: New oral anti-coagulant.
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Table 3. Binary Regression Analysis for Determining Factors Predicting Mortality in Pulmonary Embolism

Variables B S.E. Wald df Sig. Exp(B) 95% C.I.
NT-Pro BNP 0.00 0.00 2.28 1 0.131 1.000 (1.0-1.0)
Hb -0.38 0.20 3.47 1 0.062 0.678 (0.45-1.02)
PESI score 0.83 0.40 4.18 1 0.041 2.298 (1.03-5.09)
Anticoagulation therapy (days) -0.01 0.005 5.74 1 0.016 0.989 (0.98-0.99)
Atrial fibrillation -19.89 40192.99 0.00 1 1.000 0.000 (0-0)
Massive PE 0.47 1.23 0.14 1 0.702 1.601 (0.14-17.86)
Constant 22.25 40192.99 0.00 1 1.000 4614585140.462
a.Variables: NT-Pro BNP, Hb (hemoglobin), PESI, Anticoagulation therapy (days), Atrial fibrillation. Massive PE (Pulmonary embolism),
NOAC (new oral anti-coagulant). Confidence interval (CI).

Nagelkerke R Square: 0.647

Pulmonary Embolism Risk Scoring Analysis

The mean hospitalization day of patients with sPESI score 0
was 10.6+10.6 and 12.1+8.6 for patients with sPESI score 1, and
no statistically significant difference was found between the
two groups in terms of hospitalization days (p=0.332). In the
analysis of all-cause mortality in the study registry, there was
a statistically significant increase in mortality with increasing
PESI score (p<0.001) and sPESI > 1 (p<0.001) scores.

DISCUSSION

In this study, real-life mortality rates and associated factors
for patients diagnosed with PTE were shown. In the study, the
mortality rate due to pulmonary embolism was 1.3% and the all-
cause mortality rate was 25.7%. In a retrospective pulmonary
embolism study of 1023 patients with a mean follow-up of 4 years,
the all-cause mortality rate was 35.5%, which is higher than the
present study. In the same study, the most common causes of
mortality after discharge were malignancy, cardiovascular and
sepsis [12]. In this study, the non-cardiovascular non-cancer
death rate, which includes infection and other causes, was the
highest, with cardiovascular death ranking second and cancer-
related death ranking third. In a long-term mortality study of
pulmonary embolism in Turkey, mortality rates were 13.3%
(95% CI: 10.1-16.7) at 30 days, 21.8% (95% CI: 17.8-25.9) at 90
days, 32.6% (95% CI: 28.1-37.0) at one year and 51% (95% CI:
46.0-55.8) at five years [13]. Previously, in a large multicenter
study involving 123 countries for the investigation of deaths
due to pulmonary embolism, it was shown that all deaths due
to pulmonary embolism increased with age, although the rates

differed according to countries, as in our study [14].

When the factors affecting all-cause mortality are analyzed,
comorbidities of lung and heart diseases appear to be the factors

that increase mortality. The comorbidities (heart and lung
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diseases) in the PESI scoring, which are more useful in predicting
30-day mortality, may similarly be useful in predicting long-term
mortality [4,5]. In previous retrospective and prospective studies,
the presence of cancer was found to be a factor associated with
mortality in patients with pulmonary embolism [4,8,12,13,15].
In our study, a history of cancer or active cancer did not make
a statistically significant difference in all-cause mortality.
Variables included in the PESI scoring were not included in the
regression analysis. In regression analysis of this cohort, each
unit increase in PESI scoring increased all-cause mortality by
2.2-fold (95% CI: 1.03-5.09). PESI scoring at the PTE diagnosis
stage has been useful in predicting mortality in this study. The
statistical significance of PESI and sPESI scoring for mortality
after 30 days in PTE was also shown in another study [13].
In our study cohort, the association of SBP value, heart rate,
respiratory rate, respiratory rate, oxygen saturation percentage,
and paO2 vital scalar values at diagnosis with all-cause mortality
was not statistically significant. However, tachycardia, low SBP,
respiratory failure (tachypnea and/or low Sa02), and syncope,
alone or in combination, were associated with an increased
risk of short-term pulmonary embolism mortality in acute PTE
[2,4]. Although vital signs at diagnosis are important for acute
pulmonary embolism mortality, their long-term effect is not
clear. Our study found no statistically significant association
between right ventricular (RV) dysfunction and sPAP with
mortality. A meta-analysis suggested that RV dysfunction on
echocardiography is associated with an increased risk of short-
term mortality in patients who appear hemodynamically stable
on admission [16]. In our study, massive PTE was found to be
an independent risk factor for mortality. In previous studies,
massive PTE short- and long-term mortality rates were higher
than nonmassive PTE [3,17,18]. A large case series study showed
a 17.5-fold increased risk of fatal PTE in patients presenting

with symptomatic massive PTE [3]. In the regression analysis
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performed in this study, patients with a diagnosis of massive
PTE had a 1.6-fold (95% CI: 0.14-17.86) increase in all-cause
mortality. It was previously shown that thrombolytic therapy in
acute massive pulmonary embolism made no difference in long-
term mortality after 30 days [19]. Therefore, close follow-up of
patients diagnosed with massive PTE who received thrombolytic
therapy in the acute phase and who received anticoagulants may
be useful after discharge. In this study, blood Hb values and
NT-proBNP levels, which were not included in PESI scoring,
were associated with all-cause mortality. Plasma levels of
natriuretic peptides reflect the severity of right ventricular
dysfunction and hemodynamic impairment in acute PTE [20].
Post-discharge cardiac and hemodynamic follow-up of patients
with elevated NT-proBNP levels may be useful. The presence
of echocardiographic RV dysfunction or elevated natriuretic
peptides in pulmonary embolism patients has been associated
with short-term mortality without hemodynamic deterioration
[16]. In a 183-case study on long-term mortality due to PTE,
there was no significant difference between the Hb parameter
and pulmonary embolism clinical risk groups [11]. The Hb level
was not included in PTE risk scoring in the PESI validation study
[4,5]. However, in the 30-day mortality predictor model of the
large acute pulmonary embolism study, each unit change in Hb
level was statistically significant [8]. Control of blood Hb levels
during anticoagulant treatment of pulmonary embolism patients
may be critical in those at risk of bleeding. In the regression
analysis of the study, a 0.98-fold (95% CI: 0.98-0.99) significant
reduction in mortality was found as the duration (days) of
anticoagulant therapy was prolonged. All-cause mortality
among PTE patients receiving prolonged treatment was also
reduced. Similarly, another previous study showed a statistically
significant decrease in mortality (p=0.026) in patients receiving
heparin therapy on PTE days 31-90 [13].

In this study, no statistically significant difference was found
in the mean hospitalization days of patients with sPESI scores
of 0 and 1. Early discharge and outpatient treatment are
recommended for patients with clinically and cardiopulmonary
stable PESI or low sPESI scores [9,10]. However, as seen in
our study, pulmonary embolism patients had a similar number
of hospitalization days even though the PESI score was low.
Physicians preferred to give anticoagulant treatment during
hospitalization. Transportation to the hospital, social support,
and difficulty in follow-up may have been effective in this
decision.

Fakili F et al.

Limitations

This is a single-center, retrospective, observational cohort study
with all of the limitations inherent in this type of study. Given
the retrospective study design, data were missing for some
variables.

CONCLUSIONS

In conclusion, all-cause mortality in patients with pulmonary
embolism increased with age, cardiac diseases, and COPD
comorbidities. The PESI and sPESI scores used in the acute
phase of PTE were found to be highly reliable in predicting
all-cause mortality in PE patients. The diagnosis of massive PE
and elevated NT-proBNP levels, a marker of right ventricular
dysfunction, were factors that increased mortality. Patients with
low PESI and sPESI scores were hospitalized as much as patients

with high scores, and outpatient follow-up was not preferred.
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