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ABSTRACT

Introduction: Pulmonary embolism (PE) is a common cause of cardiovascular death, with hospital mortality rates
in South America around 14%. However, there is limited information regarding Ecuador.

Objectives: To present a survival analysis of Ecuadorian patients affected by PE.

Methods: We performed a survival analysis study based on the retrospective review of the hospital discharges by
PE in Ecuador from 2011 to 2018 through the Ecuadorian National Statistics and Census Institute databases.

Results: We found 2974 cases of PE. From them, 505 (16.98%) patients deceased, 59.72% were females, 64.79%
had an age =60 years with an average of 65.04 years, 19.80% were treated outside their canton of residence, and
7.57% were associated to acute cor pulmonale (ACP).

Using the Cox regression model, being treated outside the canton of residence (HR 1.40, p<0.05) and age 260 years
(HR 1.64, p<0.05) reduced the overall survival. Contrasting, the absence of ACP improved the OS (HR 0.68, p<0.05).

Excluding patients aged 260 years, and with ACP, being treated outside the canton of residence increased the risk
of death by PE (HR 1.77, p<0.05). However, this effect was non significative in patients 260 years of age and with
ACP (p>0.05).

Conclusion: Patients treated by PE outside their canton of residence had an increased risk of mortality during the
in-hospital stay, especially those younger than 60 years without ACP.
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INTRODUCTION

Pulmonary embolism (PE) is a disease related to venous
thromboembolism (VTE) and is considered one of the most
common causes of cardiovascular death after myocardial
infarction and stroke [1].

The global average incidence of venous thromboembolism
(VTE) is 1-2 cases per 1 000 people by year, with an estimated
PE incidence ranging from 39 to 115 per 100 000 population in
Hong Kong and the United States (US), respectively [2,3].

Hospital mortality rates for any ICD-10 (International
Classification of Diseases, Tenth Revision) listed PE in the US
decreased significantly during the past decade, presenting
mortality of 11.4%, 7.8%, 7.8%, and 7.1%, for the periods 2001-
2002, 2003-2004, 2005-2006, and 2007-2008, sequentially [4]. In
contrast, in South America, the hospital mortality rate of PE is
higher than the reported in developed countries, with 12% in
Argentina, 14.1% in Brazil, and 14.8% in Colombia [5-7].

We recently found that most hospitalized Ecuadorian
patients with pulmonary embolism died during the first days of
the in-hospital stay [8]. This result encompasses the evidence

that most patients succumb within the early hours of
presentation [9]. Therefore, this study aims to present a
survival analysis regarding the impact of the need to be
hospitalized outside the canton of residence in patients
affected by PE, through the Instituto Nacional de Estadisticas y
Censos (Ecuadorian National Statistics and Census Institute,
INEC) databases, from 2011 to 2018.

METHODS

We performed a survival analysis study based on the
retrospective review of the hospital discharges by PE in
Ecuador from 2011 to 2018.

Ecuador is a country located to the northwest of South
America and borders Colombia to the North, the Pacific Ocean
to the West, and Peru to the South and East. The country
crosses the Equatorial line and has approximately 17 million
inhabitants living in 283 560 km2. It is administrative divided
into 24 provinces, with 221 cantons (Figure 1).
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Figure 1. Political and administrative division of Ecuador. A) provinces; B) cantons

Data Obtention

Data was extracted from governmental databases
published each year by INEC. This information is published in
SPSS format and is freely available on the web site of the
institution.

The datasets analyzed during the current study are
available in the (Ecuador en Cifras: Camas y Egresos
Hospitalarios) page, (https://www.ecuadorencifras.gob.ec/
camas-y-egresos-hospitalarios/).

As the SPSS document has information about all the
hospitalizations reported in the country each year, we used the
ICD-10 code 126 to find the patients affected by PE.
Additionally, INEC presents a sub-classification of PE in; PE with
acute cor pulmonale (ICD-10 126.0) and PE without acute cor
pulmonale (ICD-10126.9).

For this study, we included the following information; the
total number of hospital discharges (HD) distributed by year,
the total number of cases with death as the cause of HD each
year, diagnosis and sub-classification of acute cor pulmonale,
condition at discharge, in-hospital stay days, and demographic
characteristics including age, sex, and if the patient was
treated in a different canton outside its residence.

Definitions

To define the hospital mortality rate, we used the equation
((number of patient discharges due to hospital death in a
period/number of hospital discharges in the same period) x
100).

In-hospital stay days was defined as the time in which
patients remained hospitalized from the admission until
discharge.

Acute cor pulmonale refers to a form of acute right heart
failure produced by a sudden increase in resistance to blood
flow in the pulmonary circulation.

Statistical Analysis

Statistical analysis was made using SPSS V.25 software and
Microsoft Excel 2013. Survival analysis was performed using the
Cox regression model along with hazard ratios. With the
information provided through this method, we develop a
points scoring system to assess in-hospital mortality risk.

RESULTS

We found 2974 cases of PE. From them, 505 (16.98%)
patients deceased. Regarding the characteristics of the
patients, 59.72% were females, 64.79% had an age =60 years
with an average of 65.04 years, 84.97% % cases had a hospital
length-of-stay <15 days, 19.80% were treated outside their
canton of residence, and 7.57% had a diagnosis of PE with
acute cor pulmonale.

Using the multivariate Cox regression model, we found that
being treated outside the canton of residence, (HR 1.40, 95% ClI
1.14t01.71) and age =60 years (177HR 1.64, 95% Cl 1.34 t0 2.01)
impacted negatively the overall survival during the
hospitalization (p<0.05) (Figure 1A). Sex did not influenced OS
(HR 1.06, 95% CI 0.89 to 1.27). Not being diagnosed with ACP
was associated with an improved OS (HR 0.68, 95% CI 0.52 to
0.90, p<0.05).

After excluding patients aged =60 years, and those with
ACP, being treated outside the canton of residence increased
the risk of death during hospitalization (n=983) (HR 1.77, 95%
Cl 1.18 to 2.64, p under 0.05) (Figure 1B). However, this effect
was non-significative in those patients with age =60 years with
ACP (HR 0.91, 95% CI 0.42 to 2.00).

In patients treated outside the canton of residence, 296
(50.25%) were also treated outside the province of residence.
In this context, in the group of patients treated outside the
province of residence, 157 (52.33%) were treated in Quito, 36
(12%) in Cuenca, and 36 (12%) in Guayaquil.

DISCUSSION

In this study, being treated outside the canton of residence,
along with acute cor pulmonale, and age =60 years, were
associated with an increased risk of in-hospital mortality by PE
in the Ecuadorian population. However, being treated outside
the canton of residence had a significative effect especially in
patients younger than 60 years of age, and without ACP.

As was reported globally, most patients affected by PE had
60 years of age or more [9].
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Figure 2. A) Cumulative survival of patients treated outside the canton of residence vs. those treated inside the canton of
residence; B) Cumulative survival of patients aged < 60 years and without acute cor pulmonale treated outside the canton of

residence vs. those treated inside the canton of residence.

As established in the Pulmonary Embolism Severity Index
(PESI), age is associated with an increased risk of mortality,
along with factors that may be related to acute cor pulmonale
such as pulse 2110/minute, systolic blood pressure <100 mm
Hg, and respiratory rate =30/minute, coinciding with our
results [10]. In line with these results, a study in elderly patients
diagnosed with VTE, found as independent predictors of
overall mortality age (HR 1.32, 95% Cl 1.05-1.65, per decade),
active cancer (HR 5.80, 95% Cl 4.22-7.97), systolic blood
pressure <100 mm Hg (HR 2.77, 95% Cl 1.56-4.92), diabetes
mellitus (HR 1.50, 95% Cl 1.02-2.22), low physical activity level
(HR 1.92, 95% Cl 1.38-2.66), poly pharmacy (HR, 1.41, 95% ClI
1.01-1.96), anemia (HR 1.48, 95% Cl 1.07-2.05), high-sensitivity
C-reactive protein >40 mg/L (HR 1.88, 95% Cl 1.36-2.60), ultra-
sensitive troponin >14 pg/mL (HR 1.54; 95% Cl 1.06-2.25), and
D-dimer >3000 ng/mL (HR 1.45; 95% Cl 1.04-2.01) [11].

Increased age is a well-described risk factor for suffering
VTE, especially the first episode [12]. Also, aging is a condition
characterized by multiple comorbidities, which may influence
the poor outcomes seen in this group of patients, and is
associated with impaired hemostasis mechanisms, increasing
both thrombotic and hemorrhagic risk [13].

We found that being treated outside the canton of
residence increases the mortality risk. This observation may be
related to a delay in the treatment, but we cannot know the
precise explanation for this association. However, in favor of
this hypothesis, patients with delays in PE diagnosis had a
significantly higher probability of unfavorable outcomes (i.e.,
death, shock, or recurrent venous thromboembolism) at 30
days [14]. Additionally, and linked with high-risk PE, delayed
thrombolytic therapy is associated with an increased risk of
mortality [15].

Limitations

Firstly, even when the national registry presented by INEC
uses data from public and private institutions in the country,
the number of hospital discharges is lower that we can expect.
In this context, we believe a significant number of patients are
not diagnosed, a situation that concerns us.

As this study is registry-based, the main limitation
presented is that we did not have access to clinical and
paraclinical information of each patient. These factors do not

allow us to analyze how comorbidities influence the overall
survival in elderly patients, which is relevant.

Another factor that would be useful to analyze is the type
of anticoagulant used, its dose, and the use of thrombolytic
therapy in high-risk PE.

Regarding the patients treated outside its canton of
residence, it would be interesting to know the time of delay in
diagnosis and treatment.

Regarding the definition of acute cor pulmonale,
physicians use this code as it is classified in the ICD-10.

In many acute cor pulmonale cases, we believe that there
was no echocardiogram evaluation of right ventricle failure.
However, there are any published data to confirm this
assumption.

To overcome these limitations, we suggest conducting
more studies.

Conclusion

Patients treated by PE outside their canton of residence
had an increased risk of mortality during the in-hospital stay,
especially those younger than 60 years of age without ACP.
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